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NTRODUCTION 

Emergency Medicine is an emerging field of 
medicine and the emergency departments 
are going through a developmental phase in 
Pakistan. There is a need to identify the 
methods which increase the efficiency of an 
emergency department. Length of stay (LOS) 
of patients is an important quality indicator 
for assessing the performance of ED. The 
prolonged stay of patients in ED is one of the 
most common problems. This causes over-
crowding and creates a threat to the 
time-critical management of patients. It also 
negatively affects patient satisfaction. 1, 2)  

Triaging is done to make a quick objective 
assessment of patients to categorize them 
according to the acuity of their health prob-
lems. There are different models of triage in 

practice globally. Studies across the world 
have shown that the physician-led team 
triage has obtained better outcomes than 
other triage models; however, no such study 
has been conducted on our population. In 
one study, the length of stay of patients in ED 
was 219 (137-320) minutes when a nurse sees 
the patients in triage, whereas, in the physi-
cian group it was 185 (110-266) minutes 
(p<0.001).(3) Rapid assessment by a physi-
cian is equally effective in paediatric emer-
gency departments.(4) Moreover, the seniori-
ty of the physician is also increasingly 
correlated with improved clinical 
outcomes. 5) 

The Emergency Severity Index (ESI) is one of 
the validated tools for triaging. It stratifies 
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INTRODUCTION

The Global Initiative for Asthma (GINA) 
2015 defines bronchial asthma as “a hetero-
geneous disease, usually characterized by 
chronic airway inflammation. It is defined by 
the history of respiratory symptoms such as 
wheeze, shortness of breath, chest tightness 
and cough that vary over time and in intensi-
ty, together with variable expiratory airflow 
limitation.” (1) 

Bronchial asthma is very prevalent in Saudi 
Arabia. The highest prevalence of physi-
cian-diagnosed asthma in Saudi Arabia was 
reported to be as high as 25%. (2)  This is a 
markedly high number when compared to 
other developed countries where the average 
burden has been reported to be more than 
10%. (3) Braman reports the highest preva-
lence to be in the United Kingdom (>15%) 
according to the data then available. (3)

A recent local asthma control survey in Saudi 

Arabia showed that only 5% of patients were 
controlled, 31% were partially controlled, and 
64% were uncontrolled. In the author’s 
current practice, asthma presentations 
account for up to 20% of all ER visits. (4)

GINA further details guidelines on the man-
agement of asthma in an acute setting. This 
management comprises mainly of inhaled or 
nebulised therapy and oxygen as first-line 
treatment strategies. Steroids are considered 
as second-line treatment. 

The first mention of the use of magnesium 
for managing asthma was reported in 1936. (5) 
Individual case reports were published 
in 1987 and 1989 describing the broncho-
dilating effect and prevention of 
intubation in asthmatic patients. (6,7)

The first RCT to investigate the efficacy of IV 
magnesium sulphate was conducted in 1989 
by Skobeloff. (8) Since then, IV magnesium 
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It is known that magnesium sulphate (MgSO4) 
administered intravenously as an adjunct 
treatment is e�ective in treating asthma exacer-
bations. However, there is limited data available 
on the use and bene�t of nebulized magnesium 
sulphate. 

METHODS 

We conducted a scoping review on four 
databases i.e., Medline, Embase, PubMed, and 
Cochrane to determine the bene�t of using 
nebulized magnesium sulphate therapy in 
addition to salbutamol and/or ipratropium in 
the treatment of patients with severe acute 
asthma. 

RESULTS 

A total of 16 articles were included in the study. 

Based on the literature review, combined nebu-
lized MgSO4 and salbutamol therapy was found 
to be superior to salbutamol alone in adult 
patients. There was also a signi�cant reduction 
in hospital admissions in adult patients with 
severe asthma exacerbations if they receive 
nebulized MgSO4. Although some small studies 
have shown bene�t in using it in children and 
pregnant patients, further studies are needed to 
address the role of nebulised MgSO4 in such 
populations.

CONCLUSION 

Within the study limitations, magnesium 
sulphate was found to be bene�cial when used 
in nebulized form in acute asthma exacerbation. 
Further studies are warranted to establish its 
role in practice guidelines. 
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patients into five levels of priority, level one being the 
most critical.(6) This tool was being used to triage patients 
in the ED of Shifa International Hospital where the study 

as conducted.  

The rationale of this study was to see the effect of the 
presence of a senior doctor in triage on the length of stay 

f patients in ED. 

ATERIALS & METHODS 

This descriptive case series was conducted in the ED of 
Shifa International Hospital Islamabad. All the patients 
who presented to the emergency department were prior-
itized using Emergency Severity Index (ESI) in triage. A 
senior physician-led rapid assessment was being done 
from 08:00 am to 11:59 pm. While, from 12:00 am to 
08:00 am, nurse-led triage was in practice. Seeing the 
existing model, we divided the data into two groups. 
Group-1 consisted of patients triaged by a nurse and 
Group-2 comprised of patients seen by a senior physi-
cian in triage. A doctor with at least ≥3 years of clinical 
experience or a third-year or above postgraduate trainee 
in emergency medicine was considered a 'Senior physi-
cian' for this research. Registered nurse practitioners/ 
staff nurses on duty in triage at night from 12:00 am to 
8:00 am comprised the nurse triage group. Length of 
stay was calculated from the time of registration to the 
time of documented disposition decision (discharge/ad-
mission/to be seen by specialty). Data of six months was 
collected from 01-07-2017 to 31-12-2017 by consecutive 

on-probability sampling. 

The sample size of 500 was calculated by using the WHO 
calculator with the anticipated population mean LOS: 
219 minutes (Standard Deviation: 45.7; Absolute preci-
sion: 0.225).(6) Proportionate sampling was done and the 
ample was divided into two groups, 250 in each group. 

All adult patients (age 16-90 years) of both genders who 
got registered in ED during the study period were includ-
ed. Patients who were seen by other than senior physi-
cians and with incomplete data were excluded. Other 
excluded categories were pulseless patient, respiratory 
arrest or gasping, critically injured (including road traffic 
accidents, assaults, and occupational accidents), firearm 
njuries, and flaccid baby. 

The data was analysed using SPSS version 21. Frequency 
and percentages were calculated for gender and ESI 
triage levels. Mean ± SD were calculated for age of 
patients, LOS measured in groups triaged by nurse and 
physician, and experience of nurse and doctor. Effect 
modifiers like age and gender of patients, the experience 
of the senior physician and triage nurse were controlled 
by stratification. Post-stratification Independent sample 
t-test was applied to compare the mean LOS between two 

roups. P-value ≤ 0.05 was taken to be significant. 

ESULTS 

A total of 823 files were reviewed and, after applying 
exclusion criteria, 500 patients were enrolled. The mean 
age of patients was 44.50 (SD±18.055) years. Among 
500 patients, 246 (49.2%) were males and 254 (50.8%) 
were females. Gender distribution of male vs female in 
Group 1 was 133 (53.2%) vs 117 (46.8%); and Group 2 

as 113 (45.2%) vs 137 (54.8%) as shown in Table 1. 

The frequency and percentages of several patients in ESI 
level 1-5 were as follows: 1 (0.2%), 41 (8.2%), 310 (62%), 
140 (28%), and 8 (1.6%) patients respectively as shown 
in figure 1. 

The mean length of stay (LOS) of all patients (N=500) in 
ED was 102.11 ± 110.049 minutes [CI=95%] as shown in 
Table 2. Categorically, the LOS of patients who were 
triaged by the nurse was 153.76 ± 114.539 minutes 
[CI=95%; Std. error mean=7.244] and that of triaged by 
a senior physician was 50.45 ± 76.116 minutes [CI=95%; 
Std. error mean=4.814]. Hence mean LOS was numeri-
cally shortened by 103.31 minutes due to the presence of 
a senior doctor in triage. To test if this difference was 
statistically significant, an independent samples t-test 
was performed and was found to be associated with 

-value=0.000. 

The data were stratified into two age groups, patients ≤
65 years of age (n=419) and >65 years (n=81) with mean 

OS of 98.89 ±108.007 and 118.77 ±119.388.  

The mean LOS for patients (n=57) in the <5-year experi-
ence nurse group was 136.23 minutes as compared to 
158.94 minutes in ≥the 5-year experience nurse group 
n=193) [p-value 0.189]. 

The mean LOS for patients (n=69) in <5-year doctor 
group was 62.51 minutes as compared to 45.86 minutes 
n ≥5-year doctor group (n=181) [p-value=0.122]. 

When comparing means of LOS of patients triaged by 
nurse vs doctor of <5-year experience; it was 62.51 in 
doctor group (n=69) versus 136.23 in nurse group 
n=57), P-value=0.000. 

The mean LOS of patients triaged by nurses with ≥5 
years’ experience (n=193) was 158.94 minutes as 
compared to 45.86 minutes in ≥5-year experience physi-
cian group (n=181), p-value=0.000. minutes respective-
ly. The difference of 19.880 minutes longer stays of elder 
patients had P value= 0.137 meaning that the age of 

atient did not affect LOS. 

In ≤65 years group, the mean LOS in nurse vs physician 
triage was 148.73 ±112.873 & 51.60 ±78.011 minutes 
respectively. Mean Difference was 97.130 minutes, p-val-

e=0.000 (<0.05). 

 In the>65 years group, mean LOS in nurse vs physician 
triage was 176.09 ±120.393 & 43.43 ±63.764 minutes 
respectively. Mean Difference was 132.658 minutes, p-val-

e=0.000 (<0.05). 

The mean LOS of female patients (n=117) in the nurse 
group was 159.44 ±118.791 minutes as compared to 54.55 

±83.604 minutes in the physician group (n=137). The 
mean difference of 100.890 minutes had a p-value of 

.000 (<0.05).  

The mean LOS of male patients (n=133) in Group-1 was 
148.76 ±110.873 minutes as compared to 40.63 ±64.925 
minutes in Group-2 (n=113). Mean difference was 108.131 

inutes, p-value=0.000 (<0.05). 

The experience of both the triage nurses and senior physi-
cians ranged from 3 to 8 years with the mean of 5.24 and 

.12 years respectively. 

ISCUSSION 

One of the basic concepts that belong to emergency medi-
cine is "TRIAGE". We conducted this study intending to 
gather evidence about the effect of "Physician-Led Triage" 
on the patients' ED length of stay. We expect that imple-

menting the most efficient model will improve the 
utcomes in the emergency departments of Pakistan. 

Our study has established a significant reduction in the 
total length of stay of patients in ED when they are seen 

early by a senior physician on the front line for example in 
triage. The difference of 103.308 minutes shorter stay in 
the physician triage group was statistically significant 
(p<0.000; CI=95%). This difference was present across 
all categories of clinical acuity as determined by ESI and 
s shown in Figure 2. 

In our research, conditions that could lead to triaging of a 
patient in ESI Level 1 were excluded with the rationale 
that such critically ill patients are seen by senior physi-
cians early and decision of admission is not affected by 
physicians' presence thus reducing selection bias and 
increasing the strength of the study. A single patient in 
ESI category 1 was included in the data which was proba-

ly a sampling error. 

After excluding critical patients; the majority (62%) 
comprised of ESI-level 3. This group of patients is import-
ant for two reasons. First of all, it comprises the majority 
number of patients attending an emergency department, 
and reducing the length of stay of ESI level-3 patients will 
create the maximum effect on ED throughput. Secondly, 
these patients present with conditions that have diagnos-
tic and therapeutic dilemmas. ESI level-1,2 are relatively 
critical patients and the decision of admission is usually 
inevitable. While on the other hand, ESI level-4,5 have 
either minor injuries or non-emergency conditions. 
Hence, early assessment of ESI level-3 patients by a 
physician reduces the risks involved with delayed 

ecision making and improves patient safety.  

Age of patients (≤/>65 years), gender of patients (male, 
female), and experience of triaging person (3-8 years) 
were effect-modifiers. Post-stratification independent 
t-test showed that p-value was statistically significant in 
all strata when the nurse triage group was compared to 
the physician triage group except the 3- and 8-years’ 
experience groups, where the sample size was extremely 
mall as shown in Table I. 

There was no statistically significant difference in the LOS 
of patients triaged by <5 and ≥5 years’ experience within 
the same triage group. But the difference was significant 
between the nurse vs physician group showing that the 
assessment in triage by a physician significantly reduced 

ean LOS. 

Our data included all senior physicians, with no signifi-
cant difference among them. Whether or not, the experi-
ence <3 years has any adverse effect needs evaluation in a 
eparate study. 

The findings of our study are similar to other studies e.g. 
found by Burström L, Engström ML, and co-research-
ers.(3) Another meta-analysis of comparative studies 
published from 1994 to 2014 showed a significant reduc-
tion in LOS of medium acuity patients (weighted means 
difference (WMD) -26.26 min, 95% CI -38.50 to -14.01) 
by placing a senior physician in triage.(7)A systematic 

review of 102 studies evaluating the causes, consequenc-
es, and solutions of crowding in the emergency depart-
ment has found a reduction in ED length of stay when 
patients are seen early by a senior physician.(8) Similar 
results were found by Soremaku OA and et al.(9) Another 
prospective interventional study performed in a Level III 
trauma centre ED in the United States also showed 
reduced LOS when residents based triage model was 
introduced. 10) 

We have recognized few limitations in our study.  One was 
to determine the endpoint of the study. As decision 
making is a dynamic process changing according to 
repeated assessments of patients, hence it carried a 
potential risk of bias. Secondly, we only measured delay 
to reach a clinical decision but many other factors 
contribute to delays e.g. involvement of multiple special-
ties, laboratory, and radiological investigations, financial 
issues, non-availability of beds, family counselling, and 
inadequate number or incompetency of staff. These 
factors need evaluation in separate studies. One of the 
limitations was that nurse-led triage only occurred at 
night time, where patients might differ in their clinical 
severity and would have required a greater length of stay 
but we accounted for it by comparing it against standard-
ized ESI severity index score. Consultations from differ-
ent specialties and different radiological interventions are 
also delayed at night time due to less staff as compared to 

ay time.  

Despite the limitations, our study served the purpose of 
finding a significant reduction in an important ED quality 
indicator. We recommend implementing the Physi-
cian-Led Triage model in emergency departments of 
Pakistan. It may improve emergency department func-
tioning and can also ensure efficient treatment of 
ime-critical issues. 

ONCLUSION 

We conclude that the presence of a senior physician in 
triage statistically significantly shortens the length of stay 

f patients in the emergency department. 
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has been the subject of many RCTs and systematic 
reviews, while interest has also developed over its use via 
nebulised route.

Magnesium sulphate is a very cheap drug that is recom-
mended for intravenous (IV) use in acute severe asthma if 
the above-mentioned treatment does not improve the 
patient's condition. (1) It however requires IV access and 
needs to be administered over 20 minutes with cardiac 
monitoring. 

There has been much controversy over the use of magne-
sium sulphate and the route of administration, and sever-
al recent studies have tried to determine whether there is 
any benefit that can be derived from administration of 
magnesium sulphate via the inhaled/nebulised route. 

The review aims to analyse the current literature regard-
ing use of inhaled/nebulised magnesium in acute setting 
for asthma exacerbations and compare it to standard 
treatment with inhaled salbutamol (with or without 
ipratropium).

METHODS

Data were obtained through a literature review of materi-
als obtained from Medline, Embase, PubMed, and 
Cochrane databases. The search was refined using 
keywords such as ‘inhaled,’ ‘nebulised,’ ‘nebulized,’ ‘mag-
nesium,’ ‘salbutamol,’ and ‘asthma.’ The following search 
strategy was employed: Inhaled [OR] Nebulised [OR] 
Nebulized) [AND] Magnesium [AND] Salbutamol [AND] 
Asthma. Articles and studies with a human focus were 
included from the study duration 2009 -2015.  Literature 
reviews and current guidelines were excluded for analysis 
and reviewed as background reading. Articles primarily 
focusing on the ‘keywords’ were considered necessary for 
consideration. Exclusion criteria were applied to limit 
inter-paper confounding variables; improving the appli-
cability of evidence reviewed and avoidance of rhetoric 
bias.

A total of 86 articles were shortlisted according to the 
search strategy. Titles and abstracts were screened for 
relevance; inclusion and exclusion criteria were applied 
to titles and abstracts with non-qualifying articles exclud-
ed. Reference lists of all included papers were reviewed 
with ‘backward chaining’ employed to gather pertinent 
papers for consideration. To select relevant studies, two 
independent investigators searched for all potentially 
relevant RCTs and then obtained the full manuscript of 
the selected articles. A third independent reviewer then 
formally reviewed these studies against the set inclusion 
criteria. 

A three-point quality assessment was carried out for 
determining the quality of the included studies. Assess-
ment of allocation concealment, Jadad score (9), the use of 
an intention-to-treat analysis were determined. Data was 
extracted independently by two reviewers using a 

standardized collection form. 

All articles were evaluated and 75 were excluded by apply-
ing previously mentioned exclusion criteria. The remain-
ing 11 relevant papers consisted of three systematic 
reviews and eight interventional studies. The references 
in these papers were backward chained up to 2005 to gain 
more pertinent articles for review. This identified another 
three systematic reviews and two interventional studies 
which account for the 16 articles included in the current 
literature review. 

RESULTS 

The summary of the randomised placebo-controlled trials 
is shown in Table 1 and Table 2. 

Table 1. Summary of randomised placebo-controlled 
trials

One of the studies measured the outcome as relative 
change in pulmonary function and attempts to secure 
absolute values from researchers did not yield the 
required data. Therefore, the results of this study were not 
pooled in the analysis. The remaining RCTs all measured 
pulmonary function at different treatment intervals and 
thus allowed for pooling of results.

Table 2. Summary of randomised placebo-controlled 
trials.

Three of the studies failed to determine any benefit from 
the use of inhaled MgSO4 and three identified improve-
ments in pulmonary function and one of these three also 
identified a decrease in admission rate (Gallegos-Solórza-
no et al. 2010). 

Further analysis of the difference in the primary 
outcomes measured reveals that all the studies that failed 
to show benefit were measuring improvement in pulmo-
nary function at 120 minutes, and all those that showed 

benefit were measuring pulmonary function at 90 
minutes or less. This may suggest that the benefit of 
MgSO4 is more evident early in the intervention.

The authors also reviewed 2 meta-analyses that looked in 
to RCTs for the efficacy of MgSO4 as an adjunct therapy 
for acute asthma in adults (table 3). Both of these 
meta-analyses were able to pool data and determine that 
there is weak evidence that nebulised MgSO4 improves 
pulmonary function and reduces hospitalization.

Table 3. Summary of systematic reviews and meta-analy-
ses

Both meta-analyses show similar results with similar 
confidence intervals (CI). Although there is improvement 
of pulmonary function in both reviews, the CI crosses 0 
and therefore cannot be considered statistically signifi-
cant. Blitz et al. however show that for more severe cases, 
the CI does not cross zero and can be considered statisti-
cally significant, which leads to their recommendation 
that nebulised MgSO4 should be considered as an adjunct 

therapy to β2-agonists in asthma exacerbations, particu-
larly in more severe exacerbations.(20)

Powel et al. (2012) conducted a Cochrane systematic 
review to determine the efficacy of inhaled MgSO4 
administered in acute asthma on pulmonary functions 
and admission rates. (21) There was no statistically signifi-
cant improvement in pulmonary function when inhaled 
MgSO4 and β2-agonist was compared with β2-agonist 
alone (SMD=0.23; 95% CI -0.27 to 0.74; three studies, n 
= 188); however, there was considerable study heteroge-
neity. There was no clear advantage in terms of hospital 
admissions (RR=0.76; 95% CI 0.49 to 1.16; four studies, n 
= 249), and there were no serious adverse events report-
ed.

Another study reports that intravenous magnesium 
sulphate therapy helps in achieving earlier improvement 
in clinical signs and symptoms of asthma, e.g. respiratory 
function and significantly reduced hospital admission, in 
children with acute severe asthma.(22)

DISCUSSION

The use of magnesium sulphate for acute asthma has 
been studied with many different doses and routes. It 
remains a controversial therapy for a disease that burdens 
a large population all over the world. There are theories 
that suggest how MgSO4 seems to reverse bronchocon-
striction in asthma patients. There are several proposed 
mechanisms by which MgSO4 affects bronchial smooth 
muscle. It can inhibit calcium influx into the cytosol and 
cause smooth muscle relaxation. It inhibits release of 
histamine from mast cells, which is why it may also be 
beneficial in allergic rhinitis/asthma co-existence. It can 
inhibit acetylcholine release from cholinergic nerve fibers 
(which is also calcium dependent). It may increase β2 
receptor affinity for β2 agonists.

There is discrepancy between international guidelines on 
the use of nebulised MgSO4. Clinical data is extremely 
limited, but new studies have emerged over the last 10 
years to lay the controversy to rest. These studies vastly 
differ in their designs, interventions, target populations, 
and have great inter-paper heterogeneity. For these 
reasons, it is difficult to pool results and use the studies 
for a large meta-analysis. However, some researchers 
have managed to extrapolate the data and provide some 
forest plots assessment and shown that there is a signifi-
cant benefit from adding MgSO4 to the standard nebuli-
sation protocols in acute severe asthma. (20) However, this 
is the result of one meta-analysis of the same studies that 
have been used in other reviews. The GINA guidelines 
state that nebulised salbutamol administered in isotonic 
magnesium sulphate provides greater benefit than if it is 
delivered in normal saline.

Combined nebulised MgSO4 and salbutamol therapy is 
superior to salbutamol alone in adult patients. There is a 

significant reduction in hospital admissions in adult 
patients with severe asthma exacerbations if they receive 
nebulised MgSO4. The latest individual small studies 
suggest that nebulised MgSO4 may have a role in asthma 
exacerbation treatment in children and pregnant women. 
(23,24) Further studies are needed to address the role of 
nebulised MgSO4 in children and pregnant patients.

Several studies have validated the use of IV MgSO4 for 
treatment of asthma refractory to standard treatment. 
The data on nebulised MgSO4 is not as vast. As a result, 
several systematic reviews have included the same studies 
and arrived at different interpretations. The author notes 
that rigorous reviews, that have assessed the quality of the 
studies they analyse, and those that have searched for 
unpublished articles or those in another language, have 
been able to get a larger pool of data which they could use 
to synthesise their own forest plots and give recommen-
dations. Several systematic reviews were limited to just 
quoting or reporting the data published by original stud-
ies. The author has had the opportunity with this review 
to assess many different published systematic reviews 
and see their limitations to inform the author of potential 
shortcomings in his own review of the literature.

Choice of outcome bias has been evident in many of the 
studies and leads the author to believe that there is still a 
need for a more validated study, that can form the basis of 
future study and analysis. Also, larger studies need to be 
conducted to inform more reliable results.

CONCLUSION

Considering the evidence critiqued, there remains contro-
versy over the role of nebulised MgSO4 in acute asthma 
patients in the ED setting, but the following conclusions 
can be made. A greater benefit is seen in adults with 
severe – life threatening asthma. A greater effect is seen 

in children if the symptoms are of recent onset (<6 hours) 
or if they have severe features (SpO2 <92%). More 
research is needed with focused questions to determine 
the role of nebulised MgSO4 in children and pregnant 
patients. Inhaled magnesium sulphate is a safe therapy 
with little to no severe adverse events reported. Further 
studies are warranted to establish its role in practice 
guidelines. 
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NTRODUCTION 

Emergency Medicine is an emerging field of 
medicine and the emergency departments 
are going through a developmental phase in 
Pakistan. There is a need to identify the 
methods which increase the efficiency of an 
emergency department. Length of stay (LOS) 
of patients is an important quality indicator 
for assessing the performance of ED. The 
prolonged stay of patients in ED is one of the 
most common problems. This causes over-
crowding and creates a threat to the 
time-critical management of patients. It also 
negatively affects patient satisfaction. 1, 2)  

Triaging is done to make a quick objective 
assessment of patients to categorize them 
according to the acuity of their health prob-
lems. There are different models of triage in 

practice globally. Studies across the world 
have shown that the physician-led team 
triage has obtained better outcomes than 
other triage models; however, no such study 
has been conducted on our population. In 
one study, the length of stay of patients in ED 
was 219 (137-320) minutes when a nurse sees 
the patients in triage, whereas, in the physi-
cian group it was 185 (110-266) minutes 
(p<0.001).(3) Rapid assessment by a physi-
cian is equally effective in paediatric emer-
gency departments.(4) Moreover, the seniori-
ty of the physician is also increasingly 
correlated with improved clinical 
outcomes. 5) 

The Emergency Severity Index (ESI) is one of 
the validated tools for triaging. It stratifies 

INTRODUCTION

The Global Initiative for Asthma (GINA) 
2015 defines bronchial asthma as “a hetero-
geneous disease, usually characterized by 
chronic airway inflammation. It is defined by 
the history of respiratory symptoms such as 
wheeze, shortness of breath, chest tightness 
and cough that vary over time and in intensi-
ty, together with variable expiratory airflow 
limitation.” (1) 

Bronchial asthma is very prevalent in Saudi 
Arabia. The highest prevalence of physi-
cian-diagnosed asthma in Saudi Arabia was 
reported to be as high as 25%. (2)  This is a 
markedly high number when compared to 
other developed countries where the average 
burden has been reported to be more than 
10%. (3) Braman reports the highest preva-
lence to be in the United Kingdom (>15%) 
according to the data then available. (3)

A recent local asthma control survey in Saudi 

Arabia showed that only 5% of patients were 
controlled, 31% were partially controlled, and 
64% were uncontrolled. In the author’s 
current practice, asthma presentations 
account for up to 20% of all ER visits. (4)

GINA further details guidelines on the man-
agement of asthma in an acute setting. This 
management comprises mainly of inhaled or 
nebulised therapy and oxygen as first-line 
treatment strategies. Steroids are considered 
as second-line treatment. 

The first mention of the use of magnesium 
for managing asthma was reported in 1936. (5)

Individual case reports were published in 
1987 and 1989 describing the broncho-dilat-
ing effect and prevention of intubation in 
asthmatic patients. (6,7)

The first RCT to investigate the efficacy of IV 
magnesium sulphate was conducted in 1989 
by Skobeloff. (8) Since then, IV magnesium 

patients into five levels of priority, level one being the 
most critical.(6) This tool was being used to triage patients 
in the ED of Shifa International Hospital where the study 

as conducted.  

The rationale of this study was to see the effect of the 
presence of a senior doctor in triage on the length of stay 

f patients in ED. 

ATERIALS & METHODS 

This descriptive case series was conducted in the ED of 
Shifa International Hospital Islamabad. All the patients 
who presented to the emergency department were prior-
itized using Emergency Severity Index (ESI) in triage. A 
senior physician-led rapid assessment was being done 
from 08:00 am to 11:59 pm. While, from 12:00 am to 
08:00 am, nurse-led triage was in practice. Seeing the 
existing model, we divided the data into two groups. 
Group-1 consisted of patients triaged by a nurse and 
Group-2 comprised of patients seen by a senior physi-
cian in triage. A doctor with at least ≥3 years of clinical 
experience or a third-year or above postgraduate trainee 
in emergency medicine was considered a 'Senior physi-
cian' for this research. Registered nurse practitioners/ 
staff nurses on duty in triage at night from 12:00 am to 
8:00 am comprised the nurse triage group. Length of 
stay was calculated from the time of registration to the 
time of documented disposition decision (discharge/ad-
mission/to be seen by specialty). Data of six months was 
collected from 01-07-2017 to 31-12-2017 by consecutive 

on-probability sampling. 

The sample size of 500 was calculated by using the WHO 
calculator with the anticipated population mean LOS: 
219 minutes (Standard Deviation: 45.7; Absolute preci-
sion: 0.225).(6) Proportionate sampling was done and the 
ample was divided into two groups, 250 in each group. 

All adult patients (age 16-90 years) of both genders who 
got registered in ED during the study period were includ-
ed. Patients who were seen by other than senior physi-
cians and with incomplete data were excluded. Other 
excluded categories were pulseless patient, respiratory 
arrest or gasping, critically injured (including road traffic 
accidents, assaults, and occupational accidents), firearm 
njuries, and flaccid baby. 

The data was analysed using SPSS version 21. Frequency 
and percentages were calculated for gender and ESI 
triage levels. Mean ± SD were calculated for age of 
patients, LOS measured in groups triaged by nurse and 
physician, and experience of nurse and doctor. Effect 
modifiers like age and gender of patients, the experience 
of the senior physician and triage nurse were controlled 
by stratification. Post-stratification Independent sample 
t-test was applied to compare the mean LOS between two 

roups. P-value ≤ 0.05 was taken to be significant. 

ESULTS 

A total of 823 files were reviewed and, after applying 
exclusion criteria, 500 patients were enrolled. The mean 
age of patients was 44.50 (SD±18.055) years. Among 
500 patients, 246 (49.2%) were males and 254 (50.8%) 
were females. Gender distribution of male vs female in 
Group 1 was 133 (53.2%) vs 117 (46.8%); and Group 2 

as 113 (45.2%) vs 137 (54.8%) as shown in Table 1. 

The frequency and percentages of several patients in ESI 
level 1-5 were as follows: 1 (0.2%), 41 (8.2%), 310 (62%), 
140 (28%), and 8 (1.6%) patients respectively as shown 
in figure 1. 

The mean length of stay (LOS) of all patients (N=500) in 
ED was 102.11 ± 110.049 minutes [CI=95%] as shown in 
Table 2. Categorically, the LOS of patients who were 
triaged by the nurse was 153.76 ± 114.539 minutes 
[CI=95%; Std. error mean=7.244] and that of triaged by 
a senior physician was 50.45 ± 76.116 minutes [CI=95%; 
Std. error mean=4.814]. Hence mean LOS was numeri-
cally shortened by 103.31 minutes due to the presence of 
a senior doctor in triage. To test if this difference was 
statistically significant, an independent samples t-test 
was performed and was found to be associated with 

-value=0.000. 

The data were stratified into two age groups, patients ≤
65 years of age (n=419) and >65 years (n=81) with mean 

OS of 98.89 ±108.007 and 118.77 ±119.388.  

The mean LOS for patients (n=57) in the <5-year experi-
ence nurse group was 136.23 minutes as compared to 
158.94 minutes in ≥the 5-year experience nurse group 
n=193) [p-value 0.189]. 

The mean LOS for patients (n=69) in <5-year doctor 
group was 62.51 minutes as compared to 45.86 minutes 
n ≥5-year doctor group (n=181) [p-value=0.122]. 

When comparing means of LOS of patients triaged by 
nurse vs doctor of <5-year experience; it was 62.51 in 
doctor group (n=69) versus 136.23 in nurse group 
n=57), P-value=0.000. 

The mean LOS of patients triaged by nurses with ≥5 
years’ experience (n=193) was 158.94 minutes as 
compared to 45.86 minutes in ≥5-year experience physi-
cian group (n=181), p-value=0.000. minutes respective-
ly. The difference of 19.880 minutes longer stays of elder 
patients had P value= 0.137 meaning that the age of 

atient did not affect LOS. 

In ≤65 years group, the mean LOS in nurse vs physician 
triage was 148.73 ±112.873 & 51.60 ±78.011 minutes 
respectively. Mean Difference was 97.130 minutes, p-val-

e=0.000 (<0.05). 

 In the>65 years group, mean LOS in nurse vs physician 
triage was 176.09 ±120.393 & 43.43 ±63.764 minutes 
respectively. Mean Difference was 132.658 minutes, p-val-

e=0.000 (<0.05). 

The mean LOS of female patients (n=117) in the nurse 
group was 159.44 ±118.791 minutes as compared to 54.55 

±83.604 minutes in the physician group (n=137). The 
mean difference of 100.890 minutes had a p-value of 

.000 (<0.05).  

The mean LOS of male patients (n=133) in Group-1 was 
148.76 ±110.873 minutes as compared to 40.63 ±64.925 
minutes in Group-2 (n=113). Mean difference was 108.131 

inutes, p-value=0.000 (<0.05). 

The experience of both the triage nurses and senior physi-
cians ranged from 3 to 8 years with the mean of 5.24 and 

.12 years respectively. 

ISCUSSION 

One of the basic concepts that belong to emergency medi-
cine is "TRIAGE". We conducted this study intending to 
gather evidence about the effect of "Physician-Led Triage" 
on the patients' ED length of stay. We expect that imple-

menting the most efficient model will improve the 
utcomes in the emergency departments of Pakistan. 

Our study has established a significant reduction in the 
total length of stay of patients in ED when they are seen 

early by a senior physician on the front line for example in 
triage. The difference of 103.308 minutes shorter stay in 
the physician triage group was statistically significant 
(p<0.000; CI=95%). This difference was present across 
all categories of clinical acuity as determined by ESI and 
s shown in Figure 2. 

In our research, conditions that could lead to triaging of a 
patient in ESI Level 1 were excluded with the rationale 
that such critically ill patients are seen by senior physi-
cians early and decision of admission is not affected by 
physicians' presence thus reducing selection bias and 
increasing the strength of the study. A single patient in 
ESI category 1 was included in the data which was proba-

ly a sampling error. 

After excluding critical patients; the majority (62%) 
comprised of ESI-level 3. This group of patients is import-
ant for two reasons. First of all, it comprises the majority 
number of patients attending an emergency department, 
and reducing the length of stay of ESI level-3 patients will 
create the maximum effect on ED throughput. Secondly, 
these patients present with conditions that have diagnos-
tic and therapeutic dilemmas. ESI level-1,2 are relatively 
critical patients and the decision of admission is usually 
inevitable. While on the other hand, ESI level-4,5 have 
either minor injuries or non-emergency conditions. 
Hence, early assessment of ESI level-3 patients by a 
physician reduces the risks involved with delayed 

ecision making and improves patient safety.  

Age of patients (≤/>65 years), gender of patients (male, 
female), and experience of triaging person (3-8 years) 
were effect-modifiers. Post-stratification independent 
t-test showed that p-value was statistically significant in 
all strata when the nurse triage group was compared to 
the physician triage group except the 3- and 8-years’ 
experience groups, where the sample size was extremely 
mall as shown in Table I. 

There was no statistically significant difference in the LOS 
of patients triaged by <5 and ≥5 years’ experience within 
the same triage group. But the difference was significant 
between the nurse vs physician group showing that the 
assessment in triage by a physician significantly reduced 

ean LOS. 

Our data included all senior physicians, with no signifi-
cant difference among them. Whether or not, the experi-
ence <3 years has any adverse effect needs evaluation in a 
eparate study. 

The findings of our study are similar to other studies e.g. 
found by Burström L, Engström ML, and co-research-
ers.(3) Another meta-analysis of comparative studies 
published from 1994 to 2014 showed a significant reduc-
tion in LOS of medium acuity patients (weighted means 
difference (WMD) -26.26 min, 95% CI -38.50 to -14.01) 
by placing a senior physician in triage.(7)A systematic 

review of 102 studies evaluating the causes, consequenc-
es, and solutions of crowding in the emergency depart-
ment has found a reduction in ED length of stay when 
patients are seen early by a senior physician.(8) Similar 
results were found by Soremaku OA and et al.(9) Another 
prospective interventional study performed in a Level III 
trauma centre ED in the United States also showed 
reduced LOS when residents based triage model was 
introduced. 10) 

We have recognized few limitations in our study.  One was 
to determine the endpoint of the study. As decision 
making is a dynamic process changing according to 
repeated assessments of patients, hence it carried a 
potential risk of bias. Secondly, we only measured delay 
to reach a clinical decision but many other factors 
contribute to delays e.g. involvement of multiple special-
ties, laboratory, and radiological investigations, financial 
issues, non-availability of beds, family counselling, and 
inadequate number or incompetency of staff. These 
factors need evaluation in separate studies. One of the 
limitations was that nurse-led triage only occurred at 
night time, where patients might differ in their clinical 
severity and would have required a greater length of stay 
but we accounted for it by comparing it against standard-
ized ESI severity index score. Consultations from differ-
ent specialties and different radiological interventions are 
also delayed at night time due to less staff as compared to 

ay time.  

Despite the limitations, our study served the purpose of 
finding a significant reduction in an important ED quality 
indicator. We recommend implementing the Physi-
cian-Led Triage model in emergency departments of 
Pakistan. It may improve emergency department func-
tioning and can also ensure efficient treatment of 
ime-critical issues. 

ONCLUSION 

We conclude that the presence of a senior physician in 
triage statistically significantly shortens the length of stay 

f patients in the emergency department. 
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has been the subject of many RCTs and systematic 
reviews, while interest has also developed over its use via 
nebulised route.

Magnesium sulphate is a very cheap drug that is recom-
mended for intravenous (IV) use in acute severe asthma if 
the above-mentioned treatment does not improve the 
patient's condition. (1) It however requires IV access and 
needs to be administered over 20 minutes with cardiac 
monitoring. 

There has been much controversy over the use of magne-
sium sulphate and the route of administration, and sever-
al recent studies have tried to determine whether there is 
any benefit that can be derived from administration of 
magnesium sulphate via the inhaled/nebulised route. 

The review aims to analyse the current literature regard-
ing use of inhaled/nebulised magnesium in acute setting 
for asthma exacerbations and compare it to standard 
treatment with inhaled salbutamol (with or without 
ipratropium).

METHODS

Data were obtained through a literature review of materi-
als obtained from Medline, Embase, PubMed, and 
Cochrane databases. The search was refined using 
keywords such as ‘inhaled,’ ‘nebulised,’ ‘nebulized,’ ‘mag-
nesium,’ ‘salbutamol,’ and ‘asthma.’ The following search 
strategy was employed: Inhaled [OR] Nebulised [OR] 
Nebulized) [AND] Magnesium [AND] Salbutamol [AND] 
Asthma. Articles and studies with a human focus were 
included from the study duration 2009 -2015.  Literature 
reviews and current guidelines were excluded for analysis 
and reviewed as background reading. Articles primarily 
focusing on the ‘keywords’ were considered necessary for 
consideration. Exclusion criteria were applied to limit 
inter-paper confounding variables; improving the appli-
cability of evidence reviewed and avoidance of rhetoric 
bias.

A total of 86 articles were shortlisted according to the 
search strategy. Titles and abstracts were screened for 
relevance; inclusion and exclusion criteria were applied 
to titles and abstracts with non-qualifying articles exclud-
ed. Reference lists of all included papers were reviewed 
with ‘backward chaining’ employed to gather pertinent 
papers for consideration. To select relevant studies, two 
independent investigators searched for all potentially 
relevant RCTs and then obtained the full manuscript of 
the selected articles. A third independent reviewer then 
formally reviewed these studies against the set inclusion 
criteria. 

A three-point quality assessment was carried out for 
determining the quality of the included studies. Assess-
ment of allocation concealment, Jadad score (9), the use of 
an intention-to-treat analysis were determined. Data was 
extracted independently by two reviewers using a 

standardized collection form. 

All articles were evaluated and 75 were excluded by apply-
ing previously mentioned exclusion criteria. The remain-
ing 11 relevant papers consisted of three systematic 
reviews and eight interventional studies. The references 
in these papers were backward chained up to 2005 to gain 
more pertinent articles for review. This identified another 
three systematic reviews and two interventional studies 
which account for the 16 articles included in the current 
literature review. 

RESULTS 

The summary of the randomised placebo-controlled trials 
is shown in Table 1 and Table 2. 

Table 1. Summary of randomised placebo-controlled 
trials

Table 1. Summary of randomized placebo-
controlled trials

One of the studies measured the outcome as 
relative change in pulmonary function and attempts 
to secure absolute values from researchers did not 
yield the required data. Therefore, the results of this 
study were not pooled in the analysis. The remaining 
RCTs all measured pulmonary function at different 
treatment intervals and thus allowed for pooling of 
results.

Three of the studies failed to determine any benefit from 
the use of inhaled MgSO4 and three identified improve-
ments in pulmonary function and one of these three also 
identified a decrease in admission rate (Gallegos-Solórza-
no et al. 2010). 

Further analysis of the difference in the primary 
outcomes measured reveals that all the studies that failed 
to show benefit were measuring improvement in pulmo-
nary function at 120 minutes, and all those that showed 

benefit were measuring pulmonary function at 90 
minutes or less. This may suggest that the benefit of 
MgSO4 is more evident early in the intervention.

The authors also reviewed 2 meta-analyses that looked in 
to RCTs for the efficacy of MgSO4 as an adjunct therapy 
for acute asthma in adults (table 3). Both of these 
meta-analyses were able to pool data and determine that 
there is weak evidence that nebulised MgSO4 improves 
pulmonary function and reduces hospitalization.

Table 3. Summary of systematic reviews and meta-analy-
ses

Both meta-analyses show similar results with similar 
confidence intervals (CI). Although there is improvement 
of pulmonary function in both reviews, the CI crosses 0 
and therefore cannot be considered statistically signifi-
cant. Blitz et al. however show that for more severe cases, 
the CI does not cross zero and can be considered statisti-
cally significant, which leads to their recommendation 
that nebulised MgSO4 should be considered as an adjunct 

therapy to β2-agonists in asthma exacerbations, particu-
larly in more severe exacerbations.(20)

Powel et al. (2012) conducted a Cochrane systematic 
review to determine the efficacy of inhaled MgSO4 
administered in acute asthma on pulmonary functions 
and admission rates. (21) There was no statistically signifi-
cant improvement in pulmonary function when inhaled 
MgSO4 and β2-agonist was compared with β2-agonist 
alone (SMD=0.23; 95% CI -0.27 to 0.74; three studies, n 
= 188); however, there was considerable study heteroge-
neity. There was no clear advantage in terms of hospital 
admissions (RR=0.76; 95% CI 0.49 to 1.16; four studies, n 
= 249), and there were no serious adverse events report-
ed.

Another study reports that intravenous magnesium 
sulphate therapy helps in achieving earlier improvement 
in clinical signs and symptoms of asthma, e.g. respiratory 
function and significantly reduced hospital admission, in 
children with acute severe asthma.(22)

DISCUSSION

The use of magnesium sulphate for acute asthma has 
been studied with many different doses and routes. It 
remains a controversial therapy for a disease that burdens 
a large population all over the world. There are theories 
that suggest how MgSO4 seems to reverse bronchocon-
striction in asthma patients. There are several proposed 
mechanisms by which MgSO4 affects bronchial smooth 
muscle. It can inhibit calcium influx into the cytosol and 
cause smooth muscle relaxation. It inhibits release of 
histamine from mast cells, which is why it may also be 
beneficial in allergic rhinitis/asthma co-existence. It can 
inhibit acetylcholine release from cholinergic nerve fibers 
(which is also calcium dependent). It may increase β2 
receptor affinity for β2 agonists.

There is discrepancy between international guidelines on 
the use of nebulised MgSO4. Clinical data is extremely 
limited, but new studies have emerged over the last 10 
years to lay the controversy to rest. These studies vastly 
differ in their designs, interventions, target populations, 
and have great inter-paper heterogeneity. For these 
reasons, it is difficult to pool results and use the studies 
for a large meta-analysis. However, some researchers 
have managed to extrapolate the data and provide some 
forest plots assessment and shown that there is a signifi-
cant benefit from adding MgSO4 to the standard nebuli-
sation protocols in acute severe asthma. (20) However, this 
is the result of one meta-analysis of the same studies that 
have been used in other reviews. The GINA guidelines 
state that nebulised salbutamol administered in isotonic 
magnesium sulphate provides greater benefit than if it is 
delivered in normal saline.

Combined nebulised MgSO4 and salbutamol therapy is 
superior to salbutamol alone in adult patients. There is a 

significant reduction in hospital admissions in adult 
patients with severe asthma exacerbations if they receive 
nebulised MgSO4. The latest individual small studies 
suggest that nebulised MgSO4 may have a role in asthma 
exacerbation treatment in children and pregnant women. 
(23,24) Further studies are needed to address the role of 
nebulised MgSO4 in children and pregnant patients.

Several studies have validated the use of IV MgSO4 for 
treatment of asthma refractory to standard treatment. 
The data on nebulised MgSO4 is not as vast. As a result, 
several systematic reviews have included the same studies 
and arrived at different interpretations. The author notes 
that rigorous reviews, that have assessed the quality of the 
studies they analyse, and those that have searched for 
unpublished articles or those in another language, have 
been able to get a larger pool of data which they could use 
to synthesise their own forest plots and give recommen-
dations. Several systematic reviews were limited to just 
quoting or reporting the data published by original stud-
ies. The author has had the opportunity with this review 
to assess many different published systematic reviews 
and see their limitations to inform the author of potential 
shortcomings in his own review of the literature.

Choice of outcome bias has been evident in many of the 
studies and leads the author to believe that there is still a 
need for a more validated study, that can form the basis of 
future study and analysis. Also, larger studies need to be 
conducted to inform more reliable results.

CONCLUSION

Considering the evidence critiqued, there remains contro-
versy over the role of nebulised MgSO4 in acute asthma 
patients in the ED setting, but the following conclusions 
can be made. A greater benefit is seen in adults with 
severe – life threatening asthma. A greater effect is seen 

in children if the symptoms are of recent onset (<6 hours) 
or if they have severe features (SpO2 <92%). More 
research is needed with focused questions to determine 
the role of nebulised MgSO4 in children and pregnant 
patients. Inhaled magnesium sulphate is a safe therapy 
with little to no severe adverse events reported. Further 
studies are warranted to establish its role in practice 
guidelines. 
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RCT Intervention
Measures of 

outcome
Study 

Population
Asthma 
Severity

Jadad 
score

Bessmertny et al. 
(2002)(10)

MgSO4 + β2-
agonist

FEV1, %p at 
60 min

Adult Moderate 3

Hughes et al. 
(2003)(11)

MgSO4 + β2-
agonist

FEV1 at 60 
min

Adult Severe 5

Mahajan et al. 
(2004)(12)

MgSO4 + β2-
agonist

FEV1, %p at 
20 min

Paediatric Moderate 3

Mangat et al. 
(1998)(13)

MgSO4 
alone

PEFR, %p at 
60 min Both Severe 3

Meral et al. (1996)(14) MgSO4 
alone

Ratio
increase in 
PEFR at 60 

Paediatric Moderate 1

Nannini et al. 
(2000)(15)

MgSO4 + β2-
agonist

PEFR, %p at 
20 min Adult Severe 3
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NTRODUCTION 

Emergency Medicine is an emerging field of 
medicine and the emergency departments 
are going through a developmental phase in 
Pakistan. There is a need to identify the 
methods which increase the efficiency of an 
emergency department. Length of stay (LOS) 
of patients is an important quality indicator 
for assessing the performance of ED. The 
prolonged stay of patients in ED is one of the 
most common problems. This causes over-
crowding and creates a threat to the 
time-critical management of patients. It also 
negatively affects patient satisfaction. 1, 2)  

Triaging is done to make a quick objective 
assessment of patients to categorize them 
according to the acuity of their health prob-
lems. There are different models of triage in 

practice globally. Studies across the world 
have shown that the physician-led team 
triage has obtained better outcomes than 
other triage models; however, no such study 
has been conducted on our population. In 
one study, the length of stay of patients in ED 
was 219 (137-320) minutes when a nurse sees 
the patients in triage, whereas, in the physi-
cian group it was 185 (110-266) minutes 
(p<0.001).(3) Rapid assessment by a physi-
cian is equally effective in paediatric emer-
gency departments.(4) Moreover, the seniori-
ty of the physician is also increasingly 
correlated with improved clinical 
outcomes. 5) 

The Emergency Severity Index (ESI) is one of 
the validated tools for triaging. It stratifies 

INTRODUCTION

The Global Initiative for Asthma (GINA) 
2015 defines bronchial asthma as “a hetero-
geneous disease, usually characterized by 
chronic airway inflammation. It is defined by 
the history of respiratory symptoms such as 
wheeze, shortness of breath, chest tightness 
and cough that vary over time and in intensi-
ty, together with variable expiratory airflow 
limitation.” (1) 

Bronchial asthma is very prevalent in Saudi 
Arabia. The highest prevalence of physi-
cian-diagnosed asthma in Saudi Arabia was 
reported to be as high as 25%. (2)  This is a 
markedly high number when compared to 
other developed countries where the average 
burden has been reported to be more than 
10%. (3) Braman reports the highest preva-
lence to be in the United Kingdom (>15%) 
according to the data then available. (3)

A recent local asthma control survey in Saudi 

Arabia showed that only 5% of patients were 
controlled, 31% were partially controlled, and 
64% were uncontrolled. In the author’s 
current practice, asthma presentations 
account for up to 20% of all ER visits. (4)

GINA further details guidelines on the man-
agement of asthma in an acute setting. This 
management comprises mainly of inhaled or 
nebulised therapy and oxygen as first-line 
treatment strategies. Steroids are considered 
as second-line treatment. 

The first mention of the use of magnesium 
for managing asthma was reported in 1936. (5)

Individual case reports were published in 
1987 and 1989 describing the broncho-dilat-
ing effect and prevention of intubation in 
asthmatic patients. (6,7)

The first RCT to investigate the efficacy of IV 
magnesium sulphate was conducted in 1989 
by Skobeloff. (8) Since then, IV magnesium 

patients into five levels of priority, level one being the 
most critical.(6) This tool was being used to triage patients 
in the ED of Shifa International Hospital where the study 

as conducted.  

The rationale of this study was to see the effect of the 
presence of a senior doctor in triage on the length of stay 

f patients in ED. 

ATERIALS & METHODS 

This descriptive case series was conducted in the ED of 
Shifa International Hospital Islamabad. All the patients 
who presented to the emergency department were prior-
itized using Emergency Severity Index (ESI) in triage. A 
senior physician-led rapid assessment was being done 
from 08:00 am to 11:59 pm. While, from 12:00 am to 
08:00 am, nurse-led triage was in practice. Seeing the 
existing model, we divided the data into two groups. 
Group-1 consisted of patients triaged by a nurse and 
Group-2 comprised of patients seen by a senior physi-
cian in triage. A doctor with at least ≥3 years of clinical 
experience or a third-year or above postgraduate trainee 
in emergency medicine was considered a 'Senior physi-
cian' for this research. Registered nurse practitioners/ 
staff nurses on duty in triage at night from 12:00 am to 
8:00 am comprised the nurse triage group. Length of 
stay was calculated from the time of registration to the 
time of documented disposition decision (discharge/ad-
mission/to be seen by specialty). Data of six months was 
collected from 01-07-2017 to 31-12-2017 by consecutive 

on-probability sampling. 

The sample size of 500 was calculated by using the WHO 
calculator with the anticipated population mean LOS: 
219 minutes (Standard Deviation: 45.7; Absolute preci-
sion: 0.225).(6) Proportionate sampling was done and the 
ample was divided into two groups, 250 in each group. 

All adult patients (age 16-90 years) of both genders who 
got registered in ED during the study period were includ-
ed. Patients who were seen by other than senior physi-
cians and with incomplete data were excluded. Other 
excluded categories were pulseless patient, respiratory 
arrest or gasping, critically injured (including road traffic 
accidents, assaults, and occupational accidents), firearm 
njuries, and flaccid baby. 

The data was analysed using SPSS version 21. Frequency 
and percentages were calculated for gender and ESI 
triage levels. Mean ± SD were calculated for age of 
patients, LOS measured in groups triaged by nurse and 
physician, and experience of nurse and doctor. Effect 
modifiers like age and gender of patients, the experience 
of the senior physician and triage nurse were controlled 
by stratification. Post-stratification Independent sample 
t-test was applied to compare the mean LOS between two 

roups. P-value ≤ 0.05 was taken to be significant. 

ESULTS 

A total of 823 files were reviewed and, after applying 
exclusion criteria, 500 patients were enrolled. The mean 
age of patients was 44.50 (SD±18.055) years. Among 
500 patients, 246 (49.2%) were males and 254 (50.8%) 
were females. Gender distribution of male vs female in 
Group 1 was 133 (53.2%) vs 117 (46.8%); and Group 2 

as 113 (45.2%) vs 137 (54.8%) as shown in Table 1. 

The frequency and percentages of several patients in ESI 
level 1-5 were as follows: 1 (0.2%), 41 (8.2%), 310 (62%), 
140 (28%), and 8 (1.6%) patients respectively as shown 
in figure 1. 

The mean length of stay (LOS) of all patients (N=500) in 
ED was 102.11 ± 110.049 minutes [CI=95%] as shown in 
Table 2. Categorically, the LOS of patients who were 
triaged by the nurse was 153.76 ± 114.539 minutes 
[CI=95%; Std. error mean=7.244] and that of triaged by 
a senior physician was 50.45 ± 76.116 minutes [CI=95%; 
Std. error mean=4.814]. Hence mean LOS was numeri-
cally shortened by 103.31 minutes due to the presence of 
a senior doctor in triage. To test if this difference was 
statistically significant, an independent samples t-test 
was performed and was found to be associated with 

-value=0.000. 

The data were stratified into two age groups, patients ≤
65 years of age (n=419) and >65 years (n=81) with mean 

OS of 98.89 ±108.007 and 118.77 ±119.388.  

The mean LOS for patients (n=57) in the <5-year experi-
ence nurse group was 136.23 minutes as compared to 
158.94 minutes in ≥the 5-year experience nurse group 
n=193) [p-value 0.189]. 

The mean LOS for patients (n=69) in <5-year doctor 
group was 62.51 minutes as compared to 45.86 minutes 
n ≥5-year doctor group (n=181) [p-value=0.122]. 

When comparing means of LOS of patients triaged by 
nurse vs doctor of <5-year experience; it was 62.51 in 
doctor group (n=69) versus 136.23 in nurse group 
n=57), P-value=0.000. 

The mean LOS of patients triaged by nurses with ≥5 
years’ experience (n=193) was 158.94 minutes as 
compared to 45.86 minutes in ≥5-year experience physi-
cian group (n=181), p-value=0.000. minutes respective-
ly. The difference of 19.880 minutes longer stays of elder 
patients had P value= 0.137 meaning that the age of 

atient did not affect LOS. 

In ≤65 years group, the mean LOS in nurse vs physician 
triage was 148.73 ±112.873 & 51.60 ±78.011 minutes 
respectively. Mean Difference was 97.130 minutes, p-val-

e=0.000 (<0.05). 

 In the>65 years group, mean LOS in nurse vs physician 
triage was 176.09 ±120.393 & 43.43 ±63.764 minutes 
respectively. Mean Difference was 132.658 minutes, p-val-

e=0.000 (<0.05). 

The mean LOS of female patients (n=117) in the nurse 
group was 159.44 ±118.791 minutes as compared to 54.55 

±83.604 minutes in the physician group (n=137). The 
mean difference of 100.890 minutes had a p-value of 

.000 (<0.05).  

The mean LOS of male patients (n=133) in Group-1 was 
148.76 ±110.873 minutes as compared to 40.63 ±64.925 
minutes in Group-2 (n=113). Mean difference was 108.131 

inutes, p-value=0.000 (<0.05). 

The experience of both the triage nurses and senior physi-
cians ranged from 3 to 8 years with the mean of 5.24 and 

.12 years respectively. 

ISCUSSION 

One of the basic concepts that belong to emergency medi-
cine is "TRIAGE". We conducted this study intending to 
gather evidence about the effect of "Physician-Led Triage" 
on the patients' ED length of stay. We expect that imple-

menting the most efficient model will improve the 
utcomes in the emergency departments of Pakistan. 

Our study has established a significant reduction in the 
total length of stay of patients in ED when they are seen 

early by a senior physician on the front line for example in 
triage. The difference of 103.308 minutes shorter stay in 
the physician triage group was statistically significant 
(p<0.000; CI=95%). This difference was present across 
all categories of clinical acuity as determined by ESI and 
s shown in Figure 2. 

In our research, conditions that could lead to triaging of a 
patient in ESI Level 1 were excluded with the rationale 
that such critically ill patients are seen by senior physi-
cians early and decision of admission is not affected by 
physicians' presence thus reducing selection bias and 
increasing the strength of the study. A single patient in 
ESI category 1 was included in the data which was proba-

ly a sampling error. 

After excluding critical patients; the majority (62%) 
comprised of ESI-level 3. This group of patients is import-
ant for two reasons. First of all, it comprises the majority 
number of patients attending an emergency department, 
and reducing the length of stay of ESI level-3 patients will 
create the maximum effect on ED throughput. Secondly, 
these patients present with conditions that have diagnos-
tic and therapeutic dilemmas. ESI level-1,2 are relatively 
critical patients and the decision of admission is usually 
inevitable. While on the other hand, ESI level-4,5 have 
either minor injuries or non-emergency conditions. 
Hence, early assessment of ESI level-3 patients by a 
physician reduces the risks involved with delayed 

ecision making and improves patient safety.  

Age of patients (≤/>65 years), gender of patients (male, 
female), and experience of triaging person (3-8 years) 
were effect-modifiers. Post-stratification independent 
t-test showed that p-value was statistically significant in 
all strata when the nurse triage group was compared to 
the physician triage group except the 3- and 8-years’ 
experience groups, where the sample size was extremely 
mall as shown in Table I. 

There was no statistically significant difference in the LOS 
of patients triaged by <5 and ≥5 years’ experience within 
the same triage group. But the difference was significant 
between the nurse vs physician group showing that the 
assessment in triage by a physician significantly reduced 

ean LOS. 

Our data included all senior physicians, with no signifi-
cant difference among them. Whether or not, the experi-
ence <3 years has any adverse effect needs evaluation in a 
eparate study. 

The findings of our study are similar to other studies e.g. 
found by Burström L, Engström ML, and co-research-
ers.(3) Another meta-analysis of comparative studies 
published from 1994 to 2014 showed a significant reduc-
tion in LOS of medium acuity patients (weighted means 
difference (WMD) -26.26 min, 95% CI -38.50 to -14.01) 
by placing a senior physician in triage.(7)A systematic 

review of 102 studies evaluating the causes, consequenc-
es, and solutions of crowding in the emergency depart-
ment has found a reduction in ED length of stay when 
patients are seen early by a senior physician.(8) Similar 
results were found by Soremaku OA and et al.(9) Another 
prospective interventional study performed in a Level III 
trauma centre ED in the United States also showed 
reduced LOS when residents based triage model was 
introduced. 10) 

We have recognized few limitations in our study.  One was 
to determine the endpoint of the study. As decision 
making is a dynamic process changing according to 
repeated assessments of patients, hence it carried a 
potential risk of bias. Secondly, we only measured delay 
to reach a clinical decision but many other factors 
contribute to delays e.g. involvement of multiple special-
ties, laboratory, and radiological investigations, financial 
issues, non-availability of beds, family counselling, and 
inadequate number or incompetency of staff. These 
factors need evaluation in separate studies. One of the 
limitations was that nurse-led triage only occurred at 
night time, where patients might differ in their clinical 
severity and would have required a greater length of stay 
but we accounted for it by comparing it against standard-
ized ESI severity index score. Consultations from differ-
ent specialties and different radiological interventions are 
also delayed at night time due to less staff as compared to 

ay time.  

Despite the limitations, our study served the purpose of 
finding a significant reduction in an important ED quality 
indicator. We recommend implementing the Physi-
cian-Led Triage model in emergency departments of 
Pakistan. It may improve emergency department func-
tioning and can also ensure efficient treatment of 
ime-critical issues. 

ONCLUSION 

We conclude that the presence of a senior physician in 
triage statistically significantly shortens the length of stay 

f patients in the emergency department. 
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has been the subject of many RCTs and systematic 
reviews, while interest has also developed over its use via 
nebulised route.

Magnesium sulphate is a very cheap drug that is recom-
mended for intravenous (IV) use in acute severe asthma if 
the above-mentioned treatment does not improve the 
patient's condition. (1) It however requires IV access and 
needs to be administered over 20 minutes with cardiac 
monitoring. 

There has been much controversy over the use of magne-
sium sulphate and the route of administration, and sever-
al recent studies have tried to determine whether there is 
any benefit that can be derived from administration of 
magnesium sulphate via the inhaled/nebulised route. 

The review aims to analyse the current literature regard-
ing use of inhaled/nebulised magnesium in acute setting 
for asthma exacerbations and compare it to standard 
treatment with inhaled salbutamol (with or without 
ipratropium).

METHODS

Data were obtained through a literature review of materi-
als obtained from Medline, Embase, PubMed, and 
Cochrane databases. The search was refined using 
keywords such as ‘inhaled,’ ‘nebulised,’ ‘nebulized,’ ‘mag-
nesium,’ ‘salbutamol,’ and ‘asthma.’ The following search 
strategy was employed: Inhaled [OR] Nebulised [OR] 
Nebulized) [AND] Magnesium [AND] Salbutamol [AND] 
Asthma. Articles and studies with a human focus were 
included from the study duration 2009 -2015.  Literature 
reviews and current guidelines were excluded for analysis 
and reviewed as background reading. Articles primarily 
focusing on the ‘keywords’ were considered necessary for 
consideration. Exclusion criteria were applied to limit 
inter-paper confounding variables; improving the appli-
cability of evidence reviewed and avoidance of rhetoric 
bias.

A total of 86 articles were shortlisted according to the 
search strategy. Titles and abstracts were screened for 
relevance; inclusion and exclusion criteria were applied 
to titles and abstracts with non-qualifying articles exclud-
ed. Reference lists of all included papers were reviewed 
with ‘backward chaining’ employed to gather pertinent 
papers for consideration. To select relevant studies, two 
independent investigators searched for all potentially 
relevant RCTs and then obtained the full manuscript of 
the selected articles. A third independent reviewer then 
formally reviewed these studies against the set inclusion 
criteria. 

A three-point quality assessment was carried out for 
determining the quality of the included studies. Assess-
ment of allocation concealment, Jadad score (9), the use of 
an intention-to-treat analysis were determined. Data was 
extracted independently by two reviewers using a 

standardized collection form. 

All articles were evaluated and 75 were excluded by apply-
ing previously mentioned exclusion criteria. The remain-
ing 11 relevant papers consisted of three systematic 
reviews and eight interventional studies. The references 
in these papers were backward chained up to 2005 to gain 
more pertinent articles for review. This identified another 
three systematic reviews and two interventional studies 
which account for the 16 articles included in the current 
literature review. 

RESULTS 

The summary of the randomised placebo-controlled trials 
is shown in Table 1 and Table 2. 

Table 1. Summary of randomised placebo-controlled 
trials

One of the studies measured the outcome as relative 
change in pulmonary function and attempts to secure 
absolute values from researchers did not yield the 
required data. Therefore, the results of this study were not 
pooled in the analysis. The remaining RCTs all measured 
pulmonary function at different treatment intervals and 
thus allowed for pooling of results.

Table 2. Summary of randomised placebo-controlled 
trials.

Three of the studies failed to determine any benefit from 
the use of inhaled MgSO4 and three identified improve-
ments in pulmonary function and one of these three also 
identified a decrease in admission rate (Gallegos-Solórza-
no et al. 2010). 

Further analysis of the difference in the primary 
outcomes measured reveals that all the studies that failed 
to show benefit were measuring improvement in pulmo-
nary function at 120 minutes, and all those that showed 

benefit were measuring pulmonary function at 90 
minutes or less. This may suggest that the benefit of 
MgSO4 is more evident early in the intervention.

The authors also reviewed 2 meta-analyses that looked 
in to RCTs for the efficacy of MgSO4 as an adjunct 
therapy for acute asthma in adults (table 3). Both 
of these meta-analyses were able to pool data and 
determine that there is weak evidence that nebulised 
MgSO4 improves pulmonary function and reduces 
hospitalization.

Both meta-analyses show similar results with 
similar confidence intervals (CI). Although there is 
improvement of pulmonary function in both reviews, 
the CI crosses 0 and therefore cannot be considered 
statistically signifi-cant. Blitz et al. however show that 
for more severe cases, the CI does not cross zero and can 
be considered statisti-cally significant, which leads to 
their recommendation that nebulised MgSO4 should be 
considered as an adjunct 

therapy to β2-agonists in asthma exacerbations, particu-
larly in more severe exacerbations.(20)

Powel et al. (2012) conducted a Cochrane systematic 
review to determine the efficacy of inhaled MgSO4 
administered in acute asthma on pulmonary functions 
and admission rates. (21) There was no statistically signifi-
cant improvement in pulmonary function when inhaled 
MgSO4 and β2-agonist was compared with β2-agonist 
alone (SMD=0.23; 95% CI -0.27 to 0.74; three studies, n 
= 188); however, there was considerable study heteroge-
neity. There was no clear advantage in terms of hospital 
admissions (RR=0.76; 95% CI 0.49 to 1.16; four studies, n 
= 249), and there were no serious adverse events report-
ed.

Another study reports that intravenous magnesium 
sulphate therapy helps in achieving earlier improvement 
in clinical signs and symptoms of asthma, e.g. respiratory 
function and significantly reduced hospital admission, in 
children with acute severe asthma.(22)

Table 2: Summary of randomized placebo-controlled trials 

DISCUSSION

The use of magnesium sulphate for acute asthma has 
been studied with many different doses and routes. It 
remains a controversial therapy for a disease that burdens 
a large population all over the world. There are theories 
that suggest how MgSO4 seems to reverse bronchocon-
striction in asthma patients. There are several proposed 
mechanisms by which MgSO4 affects bronchial smooth 
muscle. It can inhibit calcium influx into the cytosol and 
cause smooth muscle relaxation. It inhibits release of 
histamine from mast cells, which is why it may also be 
beneficial in allergic rhinitis/asthma co-existence. It can 
inhibit acetylcholine release from cholinergic nerve fibers 
(which is also calcium dependent). It may increase β2 
receptor affinity for β2 agonists.

There is discrepancy between international guidelines on 
the use of nebulised MgSO4. Clinical data is extremely 
limited, but new studies have emerged over the last 10 
years to lay the controversy to rest. These studies vastly 
differ in their designs, interventions, target populations, 
and have great inter-paper heterogeneity. For these 
reasons, it is difficult to pool results and use the studies 
for a large meta-analysis. However, some researchers 
have managed to extrapolate the data and provide some 
forest plots assessment and shown that there is a signifi-
cant benefit from adding MgSO4 to the standard nebuli-
sation protocols in acute severe asthma. (20) However, this 
is the result of one meta-analysis of the same studies that 
have been used in other reviews. The GINA guidelines 
state that nebulised salbutamol administered in isotonic 
magnesium sulphate provides greater benefit than if it is 
delivered in normal saline.

Combined nebulised MgSO4 and salbutamol therapy is 
superior to salbutamol alone in adult patients. There is a 

significant reduction in hospital admissions in adult 
patients with severe asthma exacerbations if they receive 
nebulised MgSO4. The latest individual small studies 
suggest that nebulised MgSO4 may have a role in asthma 
exacerbation treatment in children and pregnant women. 
(23,24) Further studies are needed to address the role of 
nebulised MgSO4 in children and pregnant patients.

Several studies have validated the use of IV MgSO4 for 
treatment of asthma refractory to standard treatment. 
The data on nebulised MgSO4 is not as vast. As a result, 
several systematic reviews have included the same studies 
and arrived at different interpretations. The author notes 
that rigorous reviews, that have assessed the quality of the 
studies they analyse, and those that have searched for 
unpublished articles or those in another language, have 
been able to get a larger pool of data which they could use 
to synthesise their own forest plots and give recommen-
dations. Several systematic reviews were limited to just 
quoting or reporting the data published by original stud-
ies. The author has had the opportunity with this review 
to assess many different published systematic reviews 
and see their limitations to inform the author of potential 
shortcomings in his own review of the literature.

Choice of outcome bias has been evident in many of the 
studies and leads the author to believe that there is still a 
need for a more validated study, that can form the basis of 
future study and analysis. Also, larger studies need to be 
conducted to inform more reliable results.

CONCLUSION

Considering the evidence critiqued, there remains contro-
versy over the role of nebulised MgSO4 in acute asthma 
patients in the ED setting, but the following conclusions 
can be made. A greater benefit is seen in adults with 
severe – life threatening asthma. A greater effect is seen 

in children if the symptoms are of recent onset (<6 hours) 
or if they have severe features (SpO2 <92%). More 
research is needed with focused questions to determine 
the role of nebulised MgSO4 in children and pregnant 
patients. Inhaled magnesium sulphate is a safe therapy 
with little to no severe adverse events reported. Further 
studies are warranted to establish its role in practice 
guidelines. 
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RCT
Study Population 

(age range) Intervention
Routine co-
treatment

Measures of 
outcome Results Jadad score

60 severe patients Nebulised: albuterol, 
ipratropium 

(> 18 yr)
Systemic: 

methylprednisolone

Nebulised: 
salbutamol 
Systemic: 

hydrocortisone
Nebulised: 
salbutamol 
Systemic: 

methylprednisolone 
1 mg/kg

Nebulised: 
salbutamol 

Improvement in 
pulmonary function

Systemic: 
hydrocortisone 100 

mg

Enhanced 
improvement in life-
threatening asthma 

(baseline FEV1 
<30%)

Nebulised: albuterol 
Systemic: 

hydrocortisone 2 
mg/kg every 6 hours

Nannini et al. 
(2000)(15) 35 patients (> 18 yr)

225 mg MgSO4 (1 
dose)

Nebulised: 
salbutamol PEFR, %p at 20 min

Improvement in 
pulmonary function 3

5

Hughes et al. 
(2003)(11)

52 severe patients, 
FEV1 < 50% 

predicted after 
salbutamol treatment 

(16-65 yr)

151 mg MgSO4

every 20 min (total 3 
doses)

FEV1, % p at 90 min 5

Bessmertny et al. 
(2002)(10)

74 mild to moderate 
patients (18-65 yr)

384 mg MgSO4

every 20 min (total 3 
doses)

FEV1, %p at 125 min No benefit

5

Kokturk et al. 
(2005)(18)

26 moderate to 
severe patients (18-

60 yr)

145 mg MgSO4

every 20 min (3 
doses for 1st hour), 

and 4 additional 
hourly doses

PEFR, %p at 240 min, 
and duration of 

achieving target- 
PEFR 70% predicted

No benefit 2

Gallegos-Solórzano 
et al. (2010)(16)

333 mg MgSO4

every 20 min (total 3 
doses)

FEV1 %p, oxygen 
saturation, 

admission at 90 min

Improvement in 
pulmonary function 

and oxygen 
saturation, and 

decrease in 
admission rate

4

Aggarwal (2006)(17)
100 severe to life 

threatening patients 
(13-60 yr)

500 mg MgSO4

every 20 min (total 3 
doses)

PEFR. %p at 120 min No benefit



Vol. 04, Issue. 01 Page 30South Asian Journal of Emergency Medicine

NTRODUCTION 

Emergency Medicine is an emerging field of 
medicine and the emergency departments 
are going through a developmental phase in 
Pakistan. There is a need to identify the 
methods which increase the efficiency of an 
emergency department. Length of stay (LOS) 
of patients is an important quality indicator 
for assessing the performance of ED. The 
prolonged stay of patients in ED is one of the 
most common problems. This causes over-
crowding and creates a threat to the 
time-critical management of patients. It also 
negatively affects patient satisfaction. 1, 2)  

Triaging is done to make a quick objective 
assessment of patients to categorize them 
according to the acuity of their health prob-
lems. There are different models of triage in 

practice globally. Studies across the world 
have shown that the physician-led team 
triage has obtained better outcomes than 
other triage models; however, no such study 
has been conducted on our population. In 
one study, the length of stay of patients in ED 
was 219 (137-320) minutes when a nurse sees 
the patients in triage, whereas, in the physi-
cian group it was 185 (110-266) minutes 
(p<0.001).(3) Rapid assessment by a physi-
cian is equally effective in paediatric emer-
gency departments.(4) Moreover, the seniori-
ty of the physician is also increasingly 
correlated with improved clinical 
outcomes. 5) 

The Emergency Severity Index (ESI) is one of 
the validated tools for triaging. It stratifies 

INTRODUCTION

The Global Initiative for Asthma (GINA) 
2015 defines bronchial asthma as “a hetero-
geneous disease, usually characterized by 
chronic airway inflammation. It is defined by 
the history of respiratory symptoms such as 
wheeze, shortness of breath, chest tightness 
and cough that vary over time and in intensi-
ty, together with variable expiratory airflow 
limitation.” (1) 

Bronchial asthma is very prevalent in Saudi 
Arabia. The highest prevalence of physi-
cian-diagnosed asthma in Saudi Arabia was 
reported to be as high as 25%. (2)  This is a 
markedly high number when compared to 
other developed countries where the average 
burden has been reported to be more than 
10%. (3) Braman reports the highest preva-
lence to be in the United Kingdom (>15%) 
according to the data then available. (3)

A recent local asthma control survey in Saudi 

Arabia showed that only 5% of patients were 
controlled, 31% were partially controlled, and 
64% were uncontrolled. In the author’s 
current practice, asthma presentations 
account for up to 20% of all ER visits. (4)

GINA further details guidelines on the man-
agement of asthma in an acute setting. This 
management comprises mainly of inhaled or 
nebulised therapy and oxygen as first-line 
treatment strategies. Steroids are considered 
as second-line treatment. 

The first mention of the use of magnesium 
for managing asthma was reported in 1936. (5)

Individual case reports were published in 
1987 and 1989 describing the broncho-dilat-
ing effect and prevention of intubation in 
asthmatic patients. (6,7)

The first RCT to investigate the efficacy of IV 
magnesium sulphate was conducted in 1989 
by Skobeloff. (8) Since then, IV magnesium 

patients into five levels of priority, level one being the 
most critical.(6) This tool was being used to triage patients 
in the ED of Shifa International Hospital where the study 

as conducted.  

The rationale of this study was to see the effect of the 
presence of a senior doctor in triage on the length of stay 

f patients in ED. 

ATERIALS & METHODS 

This descriptive case series was conducted in the ED of 
Shifa International Hospital Islamabad. All the patients 
who presented to the emergency department were prior-
itized using Emergency Severity Index (ESI) in triage. A 
senior physician-led rapid assessment was being done 
from 08:00 am to 11:59 pm. While, from 12:00 am to 
08:00 am, nurse-led triage was in practice. Seeing the 
existing model, we divided the data into two groups. 
Group-1 consisted of patients triaged by a nurse and 
Group-2 comprised of patients seen by a senior physi-
cian in triage. A doctor with at least ≥3 years of clinical 
experience or a third-year or above postgraduate trainee 
in emergency medicine was considered a 'Senior physi-
cian' for this research. Registered nurse practitioners/ 
staff nurses on duty in triage at night from 12:00 am to 
8:00 am comprised the nurse triage group. Length of 
stay was calculated from the time of registration to the 
time of documented disposition decision (discharge/ad-
mission/to be seen by specialty). Data of six months was 
collected from 01-07-2017 to 31-12-2017 by consecutive 

on-probability sampling. 

The sample size of 500 was calculated by using the WHO 
calculator with the anticipated population mean LOS: 
219 minutes (Standard Deviation: 45.7; Absolute preci-
sion: 0.225).(6) Proportionate sampling was done and the 
ample was divided into two groups, 250 in each group. 

All adult patients (age 16-90 years) of both genders who 
got registered in ED during the study period were includ-
ed. Patients who were seen by other than senior physi-
cians and with incomplete data were excluded. Other 
excluded categories were pulseless patient, respiratory 
arrest or gasping, critically injured (including road traffic 
accidents, assaults, and occupational accidents), firearm 
njuries, and flaccid baby. 

The data was analysed using SPSS version 21. Frequency 
and percentages were calculated for gender and ESI 
triage levels. Mean ± SD were calculated for age of 
patients, LOS measured in groups triaged by nurse and 
physician, and experience of nurse and doctor. Effect 
modifiers like age and gender of patients, the experience 
of the senior physician and triage nurse were controlled 
by stratification. Post-stratification Independent sample 
t-test was applied to compare the mean LOS between two 

roups. P-value ≤ 0.05 was taken to be significant. 

ESULTS 

A total of 823 files were reviewed and, after applying 
exclusion criteria, 500 patients were enrolled. The mean 
age of patients was 44.50 (SD±18.055) years. Among 
500 patients, 246 (49.2%) were males and 254 (50.8%) 
were females. Gender distribution of male vs female in 
Group 1 was 133 (53.2%) vs 117 (46.8%); and Group 2 

as 113 (45.2%) vs 137 (54.8%) as shown in Table 1. 

The frequency and percentages of several patients in ESI 
level 1-5 were as follows: 1 (0.2%), 41 (8.2%), 310 (62%), 
140 (28%), and 8 (1.6%) patients respectively as shown 
in figure 1. 

The mean length of stay (LOS) of all patients (N=500) in 
ED was 102.11 ± 110.049 minutes [CI=95%] as shown in 
Table 2. Categorically, the LOS of patients who were 
triaged by the nurse was 153.76 ± 114.539 minutes 
[CI=95%; Std. error mean=7.244] and that of triaged by 
a senior physician was 50.45 ± 76.116 minutes [CI=95%; 
Std. error mean=4.814]. Hence mean LOS was numeri-
cally shortened by 103.31 minutes due to the presence of 
a senior doctor in triage. To test if this difference was 
statistically significant, an independent samples t-test 
was performed and was found to be associated with 

-value=0.000. 

The data were stratified into two age groups, patients ≤
65 years of age (n=419) and >65 years (n=81) with mean 

OS of 98.89 ±108.007 and 118.77 ±119.388.  

The mean LOS for patients (n=57) in the <5-year experi-
ence nurse group was 136.23 minutes as compared to 
158.94 minutes in ≥the 5-year experience nurse group 
n=193) [p-value 0.189]. 

The mean LOS for patients (n=69) in <5-year doctor 
group was 62.51 minutes as compared to 45.86 minutes 
n ≥5-year doctor group (n=181) [p-value=0.122]. 

When comparing means of LOS of patients triaged by 
nurse vs doctor of <5-year experience; it was 62.51 in 
doctor group (n=69) versus 136.23 in nurse group 
n=57), P-value=0.000. 

The mean LOS of patients triaged by nurses with ≥5 
years’ experience (n=193) was 158.94 minutes as 
compared to 45.86 minutes in ≥5-year experience physi-
cian group (n=181), p-value=0.000. minutes respective-
ly. The difference of 19.880 minutes longer stays of elder 
patients had P value= 0.137 meaning that the age of 

atient did not affect LOS. 

In ≤65 years group, the mean LOS in nurse vs physician 
triage was 148.73 ±112.873 & 51.60 ±78.011 minutes 
respectively. Mean Difference was 97.130 minutes, p-val-

e=0.000 (<0.05). 

 In the>65 years group, mean LOS in nurse vs physician 
triage was 176.09 ±120.393 & 43.43 ±63.764 minutes 
respectively. Mean Difference was 132.658 minutes, p-val-

e=0.000 (<0.05). 

The mean LOS of female patients (n=117) in the nurse 
group was 159.44 ±118.791 minutes as compared to 54.55 

±83.604 minutes in the physician group (n=137). The 
mean difference of 100.890 minutes had a p-value of 

.000 (<0.05).  

The mean LOS of male patients (n=133) in Group-1 was 
148.76 ±110.873 minutes as compared to 40.63 ±64.925 
minutes in Group-2 (n=113). Mean difference was 108.131 

inutes, p-value=0.000 (<0.05). 

The experience of both the triage nurses and senior physi-
cians ranged from 3 to 8 years with the mean of 5.24 and 

.12 years respectively. 

ISCUSSION 

One of the basic concepts that belong to emergency medi-
cine is "TRIAGE". We conducted this study intending to 
gather evidence about the effect of "Physician-Led Triage" 
on the patients' ED length of stay. We expect that imple-

menting the most efficient model will improve the 
utcomes in the emergency departments of Pakistan. 

Our study has established a significant reduction in the 
total length of stay of patients in ED when they are seen 

early by a senior physician on the front line for example in 
triage. The difference of 103.308 minutes shorter stay in 
the physician triage group was statistically significant 
(p<0.000; CI=95%). This difference was present across 
all categories of clinical acuity as determined by ESI and 
s shown in Figure 2. 

In our research, conditions that could lead to triaging of a 
patient in ESI Level 1 were excluded with the rationale 
that such critically ill patients are seen by senior physi-
cians early and decision of admission is not affected by 
physicians' presence thus reducing selection bias and 
increasing the strength of the study. A single patient in 
ESI category 1 was included in the data which was proba-

ly a sampling error. 

After excluding critical patients; the majority (62%) 
comprised of ESI-level 3. This group of patients is import-
ant for two reasons. First of all, it comprises the majority 
number of patients attending an emergency department, 
and reducing the length of stay of ESI level-3 patients will 
create the maximum effect on ED throughput. Secondly, 
these patients present with conditions that have diagnos-
tic and therapeutic dilemmas. ESI level-1,2 are relatively 
critical patients and the decision of admission is usually 
inevitable. While on the other hand, ESI level-4,5 have 
either minor injuries or non-emergency conditions. 
Hence, early assessment of ESI level-3 patients by a 
physician reduces the risks involved with delayed 

ecision making and improves patient safety.  

Age of patients (≤/>65 years), gender of patients (male, 
female), and experience of triaging person (3-8 years) 
were effect-modifiers. Post-stratification independent 
t-test showed that p-value was statistically significant in 
all strata when the nurse triage group was compared to 
the physician triage group except the 3- and 8-years’ 
experience groups, where the sample size was extremely 
mall as shown in Table I. 

There was no statistically significant difference in the LOS 
of patients triaged by <5 and ≥5 years’ experience within 
the same triage group. But the difference was significant 
between the nurse vs physician group showing that the 
assessment in triage by a physician significantly reduced 

ean LOS. 

Our data included all senior physicians, with no signifi-
cant difference among them. Whether or not, the experi-
ence <3 years has any adverse effect needs evaluation in a 
eparate study. 

The findings of our study are similar to other studies e.g. 
found by Burström L, Engström ML, and co-research-
ers.(3) Another meta-analysis of comparative studies 
published from 1994 to 2014 showed a significant reduc-
tion in LOS of medium acuity patients (weighted means 
difference (WMD) -26.26 min, 95% CI -38.50 to -14.01) 
by placing a senior physician in triage.(7)A systematic 

review of 102 studies evaluating the causes, consequenc-
es, and solutions of crowding in the emergency depart-
ment has found a reduction in ED length of stay when 
patients are seen early by a senior physician.(8) Similar 
results were found by Soremaku OA and et al.(9) Another 
prospective interventional study performed in a Level III 
trauma centre ED in the United States also showed 
reduced LOS when residents based triage model was 
introduced. 10) 

We have recognized few limitations in our study.  One was 
to determine the endpoint of the study. As decision 
making is a dynamic process changing according to 
repeated assessments of patients, hence it carried a 
potential risk of bias. Secondly, we only measured delay 
to reach a clinical decision but many other factors 
contribute to delays e.g. involvement of multiple special-
ties, laboratory, and radiological investigations, financial 
issues, non-availability of beds, family counselling, and 
inadequate number or incompetency of staff. These 
factors need evaluation in separate studies. One of the 
limitations was that nurse-led triage only occurred at 
night time, where patients might differ in their clinical 
severity and would have required a greater length of stay 
but we accounted for it by comparing it against standard-
ized ESI severity index score. Consultations from differ-
ent specialties and different radiological interventions are 
also delayed at night time due to less staff as compared to 

ay time.  

Despite the limitations, our study served the purpose of 
finding a significant reduction in an important ED quality 
indicator. We recommend implementing the Physi-
cian-Led Triage model in emergency departments of 
Pakistan. It may improve emergency department func-
tioning and can also ensure efficient treatment of 
ime-critical issues. 

ONCLUSION 

We conclude that the presence of a senior physician in 
triage statistically significantly shortens the length of stay 

f patients in the emergency department. 
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has been the subject of many RCTs and systematic 
reviews, while interest has also developed over its use via 
nebulised route.

Magnesium sulphate is a very cheap drug that is recom-
mended for intravenous (IV) use in acute severe asthma if 
the above-mentioned treatment does not improve the 
patient's condition. (1) It however requires IV access and 
needs to be administered over 20 minutes with cardiac 
monitoring. 

There has been much controversy over the use of magne-
sium sulphate and the route of administration, and sever-
al recent studies have tried to determine whether there is 
any benefit that can be derived from administration of 
magnesium sulphate via the inhaled/nebulised route. 

The review aims to analyse the current literature regard-
ing use of inhaled/nebulised magnesium in acute setting 
for asthma exacerbations and compare it to standard 
treatment with inhaled salbutamol (with or without 
ipratropium).

METHODS

Data were obtained through a literature review of materi-
als obtained from Medline, Embase, PubMed, and 
Cochrane databases. The search was refined using 
keywords such as ‘inhaled,’ ‘nebulised,’ ‘nebulized,’ ‘mag-
nesium,’ ‘salbutamol,’ and ‘asthma.’ The following search 
strategy was employed: Inhaled [OR] Nebulised [OR] 
Nebulized) [AND] Magnesium [AND] Salbutamol [AND] 
Asthma. Articles and studies with a human focus were 
included from the study duration 2009 -2015.  Literature 
reviews and current guidelines were excluded for analysis 
and reviewed as background reading. Articles primarily 
focusing on the ‘keywords’ were considered necessary for 
consideration. Exclusion criteria were applied to limit 
inter-paper confounding variables; improving the appli-
cability of evidence reviewed and avoidance of rhetoric 
bias.

A total of 86 articles were shortlisted according to the 
search strategy. Titles and abstracts were screened for 
relevance; inclusion and exclusion criteria were applied 
to titles and abstracts with non-qualifying articles exclud-
ed. Reference lists of all included papers were reviewed 
with ‘backward chaining’ employed to gather pertinent 
papers for consideration. To select relevant studies, two 
independent investigators searched for all potentially 
relevant RCTs and then obtained the full manuscript of 
the selected articles. A third independent reviewer then 
formally reviewed these studies against the set inclusion 
criteria. 

A three-point quality assessment was carried out for 
determining the quality of the included studies. Assess-
ment of allocation concealment, Jadad score (9), the use of 
an intention-to-treat analysis were determined. Data was 
extracted independently by two reviewers using a 

standardized collection form. 

All articles were evaluated and 75 were excluded by apply-
ing previously mentioned exclusion criteria. The remain-
ing 11 relevant papers consisted of three systematic 
reviews and eight interventional studies. The references 
in these papers were backward chained up to 2005 to gain 
more pertinent articles for review. This identified another 
three systematic reviews and two interventional studies 
which account for the 16 articles included in the current 
literature review. 

RESULTS 

The summary of the randomised placebo-controlled trials 
is shown in Table 1 and Table 2. 

Table 1. Summary of randomised placebo-controlled 
trials

One of the studies measured the outcome as relative 
change in pulmonary function and attempts to secure 
absolute values from researchers did not yield the 
required data. Therefore, the results of this study were not 
pooled in the analysis. The remaining RCTs all measured 
pulmonary function at different treatment intervals and 
thus allowed for pooling of results.

Table 2. Summary of randomised placebo-controlled 
trials.

Three of the studies failed to determine any benefit from 
the use of inhaled MgSO4 and three identified improve-
ments in pulmonary function and one of these three also 
identified a decrease in admission rate (Gallegos-Solórza-
no et al. 2010). 

Further analysis of the difference in the primary 
outcomes measured reveals that all the studies that failed 
to show benefit were measuring improvement in pulmo-
nary function at 120 minutes, and all those that showed 

benefit were measuring pulmonary function at 90 
minutes or less. This may suggest that the benefit of 
MgSO4 is more evident early in the intervention.

The authors also reviewed 2 meta-analyses that looked in 
to RCTs for the efficacy of MgSO4 as an adjunct therapy 
for acute asthma in adults (table 3). Both of these 
meta-analyses were able to pool data and determine that 
there is weak evidence that nebulised MgSO4 improves 
pulmonary function and reduces hospitalization.

Table 3. Summary of systematic reviews and meta-analy-
ses

Both meta-analyses show similar results with similar 
confidence intervals (CI). Although there is improvement 
of pulmonary function in both reviews, the CI crosses 0 
and therefore cannot be considered statistically signifi-
cant. Blitz et al. however show that for more severe cases, 
the CI does not cross zero and can be considered statisti-
cally significant, which leads to their recommendation 
that nebulised MgSO4 should be considered as an adjunct 

therapy to β2-agonists in asthma exacerbations, particu-
larly in more severe exacerbations.(20)

Powel et al. (2012) conducted a Cochrane systematic 
review to determine the efficacy of inhaled MgSO4 
administered in acute asthma on pulmonary functions 
and admission rates. (21) There was no statistically signifi-
cant improvement in pulmonary function when inhaled 
MgSO4 and β2-agonist was compared with β2-agonist 
alone (SMD=0.23; 95% CI -0.27 to 0.74; three studies, n 
= 188); however, there was considerable study heteroge-
neity. There was no clear advantage in terms of hospital 
admissions (RR=0.76; 95% CI 0.49 to 1.16; four studies, n 
= 249), and there were no serious adverse events report-
ed.

Another study reports that intravenous magnesium 
sulphate therapy helps in achieving earlier improvement 
in clinical signs and symptoms of asthma, e.g. respiratory 
function and significantly reduced hospital admission, in 
children with acute severe asthma.(22)

DISCUSSION

The use of magnesium sulphate for acute asthma has 
been studied with many different doses and routes. It 
remains a controversial therapy for a disease that burdens 
a large population all over the world. There are theories 
that suggest how MgSO4 seems to reverse bronchocon-
striction in asthma patients. There are several proposed 
mechanisms by which MgSO4 affects bronchial smooth 
muscle. It can inhibit calcium influx into the cytosol and 
cause smooth muscle relaxation. It inhibits release of 
histamine from mast cells, which is why it may also be 
beneficial in allergic rhinitis/asthma co-existence. It can 
inhibit acetylcholine release from cholinergic nerve fibers 
(which is also calcium dependent). It may increase β2 
receptor affinity for β2 agonists.

There is discrepancy between international guidelines on 
the use of nebulised MgSO4. Clinical data is extremely 
limited, but new studies have emerged over the last 10 
years to lay the controversy to rest. These studies vastly 
differ in their designs, interventions, target populations, 
and have great inter-paper heterogeneity. For these 
reasons, it is difficult to pool results and use the studies 
for a large meta-analysis. However, some researchers 
have managed to extrapolate the data and provide some 
forest plots assessment and shown that there is a signifi-
cant benefit from adding MgSO4 to the standard nebuli-
sation protocols in acute severe asthma. (20) However, this 
is the result of one meta-analysis of the same studies that 
have been used in other reviews. The GINA guidelines 
state that nebulised salbutamol administered in isotonic 
magnesium sulphate provides greater benefit than if it is 
delivered in normal saline.

Combined nebulised MgSO4 and salbutamol therapy is 
superior to salbutamol alone in adult patients. There is a 

Table 3: Summary of systematic reviews and meta-analyses 

significant reduction in hospital admissions in adult 
patients with severe asthma exacerbations if they receive 
nebulised MgSO4. The latest individual small studies 
suggest that nebulised MgSO4 may have a role in asthma 
exacerbation treatment in children and pregnant women. 
(23,24) Further studies are needed to address the role of 
nebulised MgSO4 in children and pregnant patients.

Several studies have validated the use of IV MgSO4 for 
treatment of asthma refractory to standard treatment. 
The data on nebulised MgSO4 is not as vast. As a result, 
several systematic reviews have included the same studies 
and arrived at different interpretations. The author notes 
that rigorous reviews, that have assessed the quality of the 
studies they analyse, and those that have searched for 
unpublished articles or those in another language, have 
been able to get a larger pool of data which they could use 
to synthesise their own forest plots and give recommen-
dations. Several systematic reviews were limited to just 
quoting or reporting the data published by original stud-
ies. The author has had the opportunity with this review 
to assess many different published systematic reviews 
and see their limitations to inform the author of potential 
shortcomings in his own review of the literature.

Choice of outcome bias has been evident in many of the 
studies and leads the author to believe that there is still a 
need for a more validated study, that can form the basis of 
future study and analysis. Also, larger studies need to be 
conducted to inform more reliable results.

CONCLUSION

Considering the evidence critiqued, there remains contro-
versy over the role of nebulised MgSO4 in acute asthma 
patients in the ED setting, but the following conclusions 
can be made. A greater benefit is seen in adults with 
severe – life threatening asthma. A greater effect is seen 

in children if the symptoms are of recent onset (<6 hours) 
or if they have severe features (SpO2 <92%). More 
research is needed with focused questions to determine 
the role of nebulised MgSO4 in children and pregnant 
patients. Inhaled magnesium sulphate is a safe therapy 
with little to no severe adverse events reported. Further 
studies are warranted to establish its role in practice 
guidelines. 
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NTRODUCTION 

Emergency Medicine is an emerging field of 
medicine and the emergency departments 
are going through a developmental phase in 
Pakistan. There is a need to identify the 
methods which increase the efficiency of an 
emergency department. Length of stay (LOS) 
of patients is an important quality indicator 
for assessing the performance of ED. The 
prolonged stay of patients in ED is one of the 
most common problems. This causes over-
crowding and creates a threat to the 
time-critical management of patients. It also 
negatively affects patient satisfaction. 1, 2)  

Triaging is done to make a quick objective 
assessment of patients to categorize them 
according to the acuity of their health prob-
lems. There are different models of triage in 

practice globally. Studies across the world 
have shown that the physician-led team 
triage has obtained better outcomes than 
other triage models; however, no such study 
has been conducted on our population. In 
one study, the length of stay of patients in ED 
was 219 (137-320) minutes when a nurse sees 
the patients in triage, whereas, in the physi-
cian group it was 185 (110-266) minutes 
(p<0.001).(3) Rapid assessment by a physi-
cian is equally effective in paediatric emer-
gency departments.(4) Moreover, the seniori-
ty of the physician is also increasingly 
correlated with improved clinical 
outcomes. 5) 

The Emergency Severity Index (ESI) is one of 
the validated tools for triaging. It stratifies 

INTRODUCTION

The Global Initiative for Asthma (GINA) 
2015 defines bronchial asthma as “a hetero-
geneous disease, usually characterized by 
chronic airway inflammation. It is defined by 
the history of respiratory symptoms such as 
wheeze, shortness of breath, chest tightness 
and cough that vary over time and in intensi-
ty, together with variable expiratory airflow 
limitation.” (1) 

Bronchial asthma is very prevalent in Saudi 
Arabia. The highest prevalence of physi-
cian-diagnosed asthma in Saudi Arabia was 
reported to be as high as 25%. (2)  This is a 
markedly high number when compared to 
other developed countries where the average 
burden has been reported to be more than 
10%. (3) Braman reports the highest preva-
lence to be in the United Kingdom (>15%) 
according to the data then available. (3)

A recent local asthma control survey in Saudi 

Arabia showed that only 5% of patients were 
controlled, 31% were partially controlled, and 
64% were uncontrolled. In the author’s 
current practice, asthma presentations 
account for up to 20% of all ER visits. (4)

GINA further details guidelines on the man-
agement of asthma in an acute setting. This 
management comprises mainly of inhaled or 
nebulised therapy and oxygen as first-line 
treatment strategies. Steroids are considered 
as second-line treatment. 

The first mention of the use of magnesium 
for managing asthma was reported in 1936. (5)

Individual case reports were published in 
1987 and 1989 describing the broncho-dilat-
ing effect and prevention of intubation in 
asthmatic patients. (6,7)

The first RCT to investigate the efficacy of IV 
magnesium sulphate was conducted in 1989 
by Skobeloff. (8) Since then, IV magnesium 

patients into five levels of priority, level one being the 
most critical.(6) This tool was being used to triage patients 
in the ED of Shifa International Hospital where the study 

as conducted.  

The rationale of this study was to see the effect of the 
presence of a senior doctor in triage on the length of stay 

f patients in ED. 

ATERIALS & METHODS 

This descriptive case series was conducted in the ED of 
Shifa International Hospital Islamabad. All the patients 
who presented to the emergency department were prior-
itized using Emergency Severity Index (ESI) in triage. A 
senior physician-led rapid assessment was being done 
from 08:00 am to 11:59 pm. While, from 12:00 am to 
08:00 am, nurse-led triage was in practice. Seeing the 
existing model, we divided the data into two groups. 
Group-1 consisted of patients triaged by a nurse and 
Group-2 comprised of patients seen by a senior physi-
cian in triage. A doctor with at least ≥3 years of clinical 
experience or a third-year or above postgraduate trainee 
in emergency medicine was considered a 'Senior physi-
cian' for this research. Registered nurse practitioners/ 
staff nurses on duty in triage at night from 12:00 am to 
8:00 am comprised the nurse triage group. Length of 
stay was calculated from the time of registration to the 
time of documented disposition decision (discharge/ad-
mission/to be seen by specialty). Data of six months was 
collected from 01-07-2017 to 31-12-2017 by consecutive 

on-probability sampling. 

The sample size of 500 was calculated by using the WHO 
calculator with the anticipated population mean LOS: 
219 minutes (Standard Deviation: 45.7; Absolute preci-
sion: 0.225).(6) Proportionate sampling was done and the 
ample was divided into two groups, 250 in each group. 

All adult patients (age 16-90 years) of both genders who 
got registered in ED during the study period were includ-
ed. Patients who were seen by other than senior physi-
cians and with incomplete data were excluded. Other 
excluded categories were pulseless patient, respiratory 
arrest or gasping, critically injured (including road traffic 
accidents, assaults, and occupational accidents), firearm 
njuries, and flaccid baby. 

The data was analysed using SPSS version 21. Frequency 
and percentages were calculated for gender and ESI 
triage levels. Mean ± SD were calculated for age of 
patients, LOS measured in groups triaged by nurse and 
physician, and experience of nurse and doctor. Effect 
modifiers like age and gender of patients, the experience 
of the senior physician and triage nurse were controlled 
by stratification. Post-stratification Independent sample 
t-test was applied to compare the mean LOS between two 

roups. P-value ≤ 0.05 was taken to be significant. 

ESULTS 

A total of 823 files were reviewed and, after applying 
exclusion criteria, 500 patients were enrolled. The mean 
age of patients was 44.50 (SD±18.055) years. Among 
500 patients, 246 (49.2%) were males and 254 (50.8%) 
were females. Gender distribution of male vs female in 
Group 1 was 133 (53.2%) vs 117 (46.8%); and Group 2 

as 113 (45.2%) vs 137 (54.8%) as shown in Table 1. 

The frequency and percentages of several patients in ESI 
level 1-5 were as follows: 1 (0.2%), 41 (8.2%), 310 (62%), 
140 (28%), and 8 (1.6%) patients respectively as shown 
in figure 1. 

The mean length of stay (LOS) of all patients (N=500) in 
ED was 102.11 ± 110.049 minutes [CI=95%] as shown in 
Table 2. Categorically, the LOS of patients who were 
triaged by the nurse was 153.76 ± 114.539 minutes 
[CI=95%; Std. error mean=7.244] and that of triaged by 
a senior physician was 50.45 ± 76.116 minutes [CI=95%; 
Std. error mean=4.814]. Hence mean LOS was numeri-
cally shortened by 103.31 minutes due to the presence of 
a senior doctor in triage. To test if this difference was 
statistically significant, an independent samples t-test 
was performed and was found to be associated with 

-value=0.000. 

The data were stratified into two age groups, patients ≤
65 years of age (n=419) and >65 years (n=81) with mean 

OS of 98.89 ±108.007 and 118.77 ±119.388.  

The mean LOS for patients (n=57) in the <5-year experi-
ence nurse group was 136.23 minutes as compared to 
158.94 minutes in ≥the 5-year experience nurse group 
n=193) [p-value 0.189]. 

The mean LOS for patients (n=69) in <5-year doctor 
group was 62.51 minutes as compared to 45.86 minutes 
n ≥5-year doctor group (n=181) [p-value=0.122]. 

When comparing means of LOS of patients triaged by 
nurse vs doctor of <5-year experience; it was 62.51 in 
doctor group (n=69) versus 136.23 in nurse group 
n=57), P-value=0.000. 

The mean LOS of patients triaged by nurses with ≥5 
years’ experience (n=193) was 158.94 minutes as 
compared to 45.86 minutes in ≥5-year experience physi-
cian group (n=181), p-value=0.000. minutes respective-
ly. The difference of 19.880 minutes longer stays of elder 
patients had P value= 0.137 meaning that the age of 

atient did not affect LOS. 

In ≤65 years group, the mean LOS in nurse vs physician 
triage was 148.73 ±112.873 & 51.60 ±78.011 minutes 
respectively. Mean Difference was 97.130 minutes, p-val-

e=0.000 (<0.05). 

 In the>65 years group, mean LOS in nurse vs physician 
triage was 176.09 ±120.393 & 43.43 ±63.764 minutes 
respectively. Mean Difference was 132.658 minutes, p-val-

e=0.000 (<0.05). 

The mean LOS of female patients (n=117) in the nurse 
group was 159.44 ±118.791 minutes as compared to 54.55 

±83.604 minutes in the physician group (n=137). The 
mean difference of 100.890 minutes had a p-value of 

.000 (<0.05).  

The mean LOS of male patients (n=133) in Group-1 was 
148.76 ±110.873 minutes as compared to 40.63 ±64.925 
minutes in Group-2 (n=113). Mean difference was 108.131 

inutes, p-value=0.000 (<0.05). 

The experience of both the triage nurses and senior physi-
cians ranged from 3 to 8 years with the mean of 5.24 and 

.12 years respectively. 

ISCUSSION 

One of the basic concepts that belong to emergency medi-
cine is "TRIAGE". We conducted this study intending to 
gather evidence about the effect of "Physician-Led Triage" 
on the patients' ED length of stay. We expect that imple-

menting the most efficient model will improve the 
utcomes in the emergency departments of Pakistan. 

Our study has established a significant reduction in the 
total length of stay of patients in ED when they are seen 

early by a senior physician on the front line for example in 
triage. The difference of 103.308 minutes shorter stay in 
the physician triage group was statistically significant 
(p<0.000; CI=95%). This difference was present across 
all categories of clinical acuity as determined by ESI and 
s shown in Figure 2. 

In our research, conditions that could lead to triaging of a 
patient in ESI Level 1 were excluded with the rationale 
that such critically ill patients are seen by senior physi-
cians early and decision of admission is not affected by 
physicians' presence thus reducing selection bias and 
increasing the strength of the study. A single patient in 
ESI category 1 was included in the data which was proba-

ly a sampling error. 

After excluding critical patients; the majority (62%) 
comprised of ESI-level 3. This group of patients is import-
ant for two reasons. First of all, it comprises the majority 
number of patients attending an emergency department, 
and reducing the length of stay of ESI level-3 patients will 
create the maximum effect on ED throughput. Secondly, 
these patients present with conditions that have diagnos-
tic and therapeutic dilemmas. ESI level-1,2 are relatively 
critical patients and the decision of admission is usually 
inevitable. While on the other hand, ESI level-4,5 have 
either minor injuries or non-emergency conditions. 
Hence, early assessment of ESI level-3 patients by a 
physician reduces the risks involved with delayed 

ecision making and improves patient safety.  

Age of patients (≤/>65 years), gender of patients (male, 
female), and experience of triaging person (3-8 years) 
were effect-modifiers. Post-stratification independent 
t-test showed that p-value was statistically significant in 
all strata when the nurse triage group was compared to 
the physician triage group except the 3- and 8-years’ 
experience groups, where the sample size was extremely 
mall as shown in Table I. 

There was no statistically significant difference in the LOS 
of patients triaged by <5 and ≥5 years’ experience within 
the same triage group. But the difference was significant 
between the nurse vs physician group showing that the 
assessment in triage by a physician significantly reduced 

ean LOS. 

Our data included all senior physicians, with no signifi-
cant difference among them. Whether or not, the experi-
ence <3 years has any adverse effect needs evaluation in a 
eparate study. 

The findings of our study are similar to other studies e.g. 
found by Burström L, Engström ML, and co-research-
ers.(3) Another meta-analysis of comparative studies 
published from 1994 to 2014 showed a significant reduc-
tion in LOS of medium acuity patients (weighted means 
difference (WMD) -26.26 min, 95% CI -38.50 to -14.01) 
by placing a senior physician in triage.(7)A systematic 

review of 102 studies evaluating the causes, consequenc-
es, and solutions of crowding in the emergency depart-
ment has found a reduction in ED length of stay when 
patients are seen early by a senior physician.(8) Similar 
results were found by Soremaku OA and et al.(9) Another 
prospective interventional study performed in a Level III 
trauma centre ED in the United States also showed 
reduced LOS when residents based triage model was 
introduced. 10) 

We have recognized few limitations in our study.  One was 
to determine the endpoint of the study. As decision 
making is a dynamic process changing according to 
repeated assessments of patients, hence it carried a 
potential risk of bias. Secondly, we only measured delay 
to reach a clinical decision but many other factors 
contribute to delays e.g. involvement of multiple special-
ties, laboratory, and radiological investigations, financial 
issues, non-availability of beds, family counselling, and 
inadequate number or incompetency of staff. These 
factors need evaluation in separate studies. One of the 
limitations was that nurse-led triage only occurred at 
night time, where patients might differ in their clinical 
severity and would have required a greater length of stay 
but we accounted for it by comparing it against standard-
ized ESI severity index score. Consultations from differ-
ent specialties and different radiological interventions are 
also delayed at night time due to less staff as compared to 

ay time.  

Despite the limitations, our study served the purpose of 
finding a significant reduction in an important ED quality 
indicator. We recommend implementing the Physi-
cian-Led Triage model in emergency departments of 
Pakistan. It may improve emergency department func-
tioning and can also ensure efficient treatment of 
ime-critical issues. 

ONCLUSION 

We conclude that the presence of a senior physician in 
triage statistically significantly shortens the length of stay 

f patients in the emergency department. 
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has been the subject of many RCTs and systematic 
reviews, while interest has also developed over its use via 
nebulised route.

Magnesium sulphate is a very cheap drug that is recom-
mended for intravenous (IV) use in acute severe asthma if 
the above-mentioned treatment does not improve the 
patient's condition. (1) It however requires IV access and 
needs to be administered over 20 minutes with cardiac 
monitoring. 

There has been much controversy over the use of magne-
sium sulphate and the route of administration, and sever-
al recent studies have tried to determine whether there is 
any benefit that can be derived from administration of 
magnesium sulphate via the inhaled/nebulised route. 

The review aims to analyse the current literature regard-
ing use of inhaled/nebulised magnesium in acute setting 
for asthma exacerbations and compare it to standard 
treatment with inhaled salbutamol (with or without 
ipratropium).

METHODS

Data were obtained through a literature review of materi-
als obtained from Medline, Embase, PubMed, and 
Cochrane databases. The search was refined using 
keywords such as ‘inhaled,’ ‘nebulised,’ ‘nebulized,’ ‘mag-
nesium,’ ‘salbutamol,’ and ‘asthma.’ The following search 
strategy was employed: Inhaled [OR] Nebulised [OR] 
Nebulized) [AND] Magnesium [AND] Salbutamol [AND] 
Asthma. Articles and studies with a human focus were 
included from the study duration 2009 -2015.  Literature 
reviews and current guidelines were excluded for analysis 
and reviewed as background reading. Articles primarily 
focusing on the ‘keywords’ were considered necessary for 
consideration. Exclusion criteria were applied to limit 
inter-paper confounding variables; improving the appli-
cability of evidence reviewed and avoidance of rhetoric 
bias.

A total of 86 articles were shortlisted according to the 
search strategy. Titles and abstracts were screened for 
relevance; inclusion and exclusion criteria were applied 
to titles and abstracts with non-qualifying articles exclud-
ed. Reference lists of all included papers were reviewed 
with ‘backward chaining’ employed to gather pertinent 
papers for consideration. To select relevant studies, two 
independent investigators searched for all potentially 
relevant RCTs and then obtained the full manuscript of 
the selected articles. A third independent reviewer then 
formally reviewed these studies against the set inclusion 
criteria. 

A three-point quality assessment was carried out for 
determining the quality of the included studies. Assess-
ment of allocation concealment, Jadad score (9), the use of 
an intention-to-treat analysis were determined. Data was 
extracted independently by two reviewers using a 

standardized collection form. 

All articles were evaluated and 75 were excluded by apply-
ing previously mentioned exclusion criteria. The remain-
ing 11 relevant papers consisted of three systematic 
reviews and eight interventional studies. The references 
in these papers were backward chained up to 2005 to gain 
more pertinent articles for review. This identified another 
three systematic reviews and two interventional studies 
which account for the 16 articles included in the current 
literature review. 

RESULTS 

The summary of the randomised placebo-controlled trials 
is shown in Table 1 and Table 2. 

Table 1. Summary of randomised placebo-controlled 
trials

One of the studies measured the outcome as relative 
change in pulmonary function and attempts to secure 
absolute values from researchers did not yield the 
required data. Therefore, the results of this study were not 
pooled in the analysis. The remaining RCTs all measured 
pulmonary function at different treatment intervals and 
thus allowed for pooling of results.

Table 2. Summary of randomised placebo-controlled 
trials.

Three of the studies failed to determine any benefit from 
the use of inhaled MgSO4 and three identified improve-
ments in pulmonary function and one of these three also 
identified a decrease in admission rate (Gallegos-Solórza-
no et al. 2010). 

Further analysis of the difference in the primary 
outcomes measured reveals that all the studies that failed 
to show benefit were measuring improvement in pulmo-
nary function at 120 minutes, and all those that showed 

benefit were measuring pulmonary function at 90 
minutes or less. This may suggest that the benefit of 
MgSO4 is more evident early in the intervention.

The authors also reviewed 2 meta-analyses that looked in 
to RCTs for the efficacy of MgSO4 as an adjunct therapy 
for acute asthma in adults (table 3). Both of these 
meta-analyses were able to pool data and determine that 
there is weak evidence that nebulised MgSO4 improves 
pulmonary function and reduces hospitalization.

Table 3. Summary of systematic reviews and meta-analy-
ses

Both meta-analyses show similar results with similar 
confidence intervals (CI). Although there is improvement 
of pulmonary function in both reviews, the CI crosses 0 
and therefore cannot be considered statistically signifi-
cant. Blitz et al. however show that for more severe cases, 
the CI does not cross zero and can be considered statisti-
cally significant, which leads to their recommendation 
that nebulised MgSO4 should be considered as an adjunct 

therapy to β2-agonists in asthma exacerbations, particu-
larly in more severe exacerbations.(20)

Powel et al. (2012) conducted a Cochrane systematic 
review to determine the efficacy of inhaled MgSO4 
administered in acute asthma on pulmonary functions 
and admission rates. (21) There was no statistically signifi-
cant improvement in pulmonary function when inhaled 
MgSO4 and β2-agonist was compared with β2-agonist 
alone (SMD=0.23; 95% CI -0.27 to 0.74; three studies, n 
= 188); however, there was considerable study heteroge-
neity. There was no clear advantage in terms of hospital 
admissions (RR=0.76; 95% CI 0.49 to 1.16; four studies, n 
= 249), and there were no serious adverse events report-
ed.

Another study reports that intravenous magnesium 
sulphate therapy helps in achieving earlier improvement 
in clinical signs and symptoms of asthma, e.g. respiratory 
function and significantly reduced hospital admission, in 
children with acute severe asthma.(22)

DISCUSSION

The use of magnesium sulphate for acute asthma has 
been studied with many different doses and routes. It 
remains a controversial therapy for a disease that burdens 
a large population all over the world. There are theories 
that suggest how MgSO4 seems to reverse bronchocon-
striction in asthma patients. There are several proposed 
mechanisms by which MgSO4 affects bronchial smooth 
muscle. It can inhibit calcium influx into the cytosol and 
cause smooth muscle relaxation. It inhibits release of 
histamine from mast cells, which is why it may also be 
beneficial in allergic rhinitis/asthma co-existence. It can 
inhibit acetylcholine release from cholinergic nerve fibers 
(which is also calcium dependent). It may increase β2 
receptor affinity for β2 agonists.

There is discrepancy between international guidelines on 
the use of nebulised MgSO4. Clinical data is extremely 
limited, but new studies have emerged over the last 10 
years to lay the controversy to rest. These studies vastly 
differ in their designs, interventions, target populations, 
and have great inter-paper heterogeneity. For these 
reasons, it is difficult to pool results and use the studies 
for a large meta-analysis. However, some researchers 
have managed to extrapolate the data and provide some 
forest plots assessment and shown that there is a signifi-
cant benefit from adding MgSO4 to the standard nebuli-
sation protocols in acute severe asthma. (20) However, this 
is the result of one meta-analysis of the same studies that 
have been used in other reviews. The GINA guidelines 
state that nebulised salbutamol administered in isotonic 
magnesium sulphate provides greater benefit than if it is 
delivered in normal saline.

Combined nebulised MgSO4 and salbutamol therapy is 
superior to salbutamol alone in adult patients. There is a 

significant reduction in hospital admissions in adult 
patients with severe asthma exacerbations if they receive 
nebulised MgSO4. The latest individual small studies 
suggest that nebulised MgSO4 may have a role in asthma 
exacerbation treatment in children and pregnant women. 
(23,24) Further studies are needed to address the role of 
nebulised MgSO4 in children and pregnant patients.

Several studies have validated the use of IV MgSO4 for 
treatment of asthma refractory to standard treatment. 
The data on nebulised MgSO4 is not as vast. As a result, 
several systematic reviews have included the same studies 
and arrived at different interpretations. The author notes 
that rigorous reviews, that have assessed the quality of the 
studies they analyse, and those that have searched for 
unpublished articles or those in another language, have 
been able to get a larger pool of data which they could use 
to synthesise their own forest plots and give recommen-
dations. Several systematic reviews were limited to just 
quoting or reporting the data published by original stud-
ies. The author has had the opportunity with this review 
to assess many different published systematic reviews 
and see their limitations to inform the author of potential 
shortcomings in his own review of the literature.

Choice of outcome bias has been evident in many of the 
studies and leads the author to believe that there is still a 
need for a more validated study, that can form the basis of 
future study and analysis. Also, larger studies need to be 
conducted to inform more reliable results.

CONCLUSION

Considering the evidence critiqued, there remains contro-
versy over the role of nebulised MgSO4 in acute asthma 
patients in the ED setting, but the following conclusions 
can be made. A greater benefit is seen in adults with 
severe – life threatening asthma. A greater effect is seen 

in children if the symptoms are of recent onset (<6 hours) 
or if they have severe features (SpO2 <92%). More 
research is needed with focused questions to determine 
the role of nebulised MgSO4 in children and pregnant 
patients. Inhaled magnesium sulphate is a safe therapy 
with little to no severe adverse events reported. Further 
studies are warranted to establish its role in practice 
guidelines. 
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INTRODUCTION

The Global Initiative for Asthma (GINA) 
2015 defines bronchial asthma as “a hetero-
geneous disease, usually characterized by 
chronic airway inflammation. It is defined by 
the history of respiratory symptoms such as 
wheeze, shortness of breath, chest tightness 
and cough that vary over time and in intensi-
ty, together with variable expiratory airflow 
limitation.” (1) 

Bronchial asthma is very prevalent in Saudi 
Arabia. The highest prevalence of physi-
cian-diagnosed asthma in Saudi Arabia was 
reported to be as high as 25%. (2)  This is a 
markedly high number when compared to 
other developed countries where the average 
burden has been reported to be more than 
10%. (3) Braman reports the highest preva-
lence to be in the United Kingdom (>15%) 
according to the data then available. (3)

A recent local asthma control survey in Saudi 

Arabia showed that only 5% of patients were 
controlled, 31% were partially controlled, and 
64% were uncontrolled. In the author’s 
current practice, asthma presentations 
account for up to 20% of all ER visits. (4)

GINA further details guidelines on the man-
agement of asthma in an acute setting. This 
management comprises mainly of inhaled or 
nebulised therapy and oxygen as first-line 
treatment strategies. Steroids are considered 
as second-line treatment. 

The first mention of the use of magnesium 
for managing asthma was reported in 1936. (5)

Individual case reports were published in 
1987 and 1989 describing the broncho-dilat-
ing effect and prevention of intubation in 
asthmatic patients. (6,7)

The first RCT to investigate the efficacy of IV 
magnesium sulphate was conducted in 1989 
by Skobeloff. (8) Since then, IV magnesium 

has been the subject of many RCTs and systematic 
reviews, while interest has also developed over its use via 
nebulised route.

Magnesium sulphate is a very cheap drug that is recom-
mended for intravenous (IV) use in acute severe asthma if 
the above-mentioned treatment does not improve the 
patient's condition. (1) It however requires IV access and 
needs to be administered over 20 minutes with cardiac 
monitoring. 

There has been much controversy over the use of magne-
sium sulphate and the route of administration, and sever-
al recent studies have tried to determine whether there is 
any benefit that can be derived from administration of 
magnesium sulphate via the inhaled/nebulised route. 

The review aims to analyse the current literature regard-
ing use of inhaled/nebulised magnesium in acute setting 
for asthma exacerbations and compare it to standard 
treatment with inhaled salbutamol (with or without 
ipratropium).

METHODS

Data were obtained through a literature review of materi-
als obtained from Medline, Embase, PubMed, and 
Cochrane databases. The search was refined using 
keywords such as ‘inhaled,’ ‘nebulised,’ ‘nebulized,’ ‘mag-
nesium,’ ‘salbutamol,’ and ‘asthma.’ The following search 
strategy was employed: Inhaled [OR] Nebulised [OR] 
Nebulized) [AND] Magnesium [AND] Salbutamol [AND] 
Asthma. Articles and studies with a human focus were 
included from the study duration 2009 -2015.  Literature 
reviews and current guidelines were excluded for analysis 
and reviewed as background reading. Articles primarily 
focusing on the ‘keywords’ were considered necessary for 
consideration. Exclusion criteria were applied to limit 
inter-paper confounding variables; improving the appli-
cability of evidence reviewed and avoidance of rhetoric 
bias.

A total of 86 articles were shortlisted according to the 
search strategy. Titles and abstracts were screened for 
relevance; inclusion and exclusion criteria were applied 
to titles and abstracts with non-qualifying articles exclud-
ed. Reference lists of all included papers were reviewed 
with ‘backward chaining’ employed to gather pertinent 
papers for consideration. To select relevant studies, two 
independent investigators searched for all potentially 
relevant RCTs and then obtained the full manuscript of 
the selected articles. A third independent reviewer then 
formally reviewed these studies against the set inclusion 
criteria. 

A three-point quality assessment was carried out for 
determining the quality of the included studies. Assess-
ment of allocation concealment, Jadad score (9), the use of 
an intention-to-treat analysis were determined. Data was 
extracted independently by two reviewers using a 

standardized collection form. 

All articles were evaluated and 75 were excluded by apply-
ing previously mentioned exclusion criteria. The remain-
ing 11 relevant papers consisted of three systematic 
reviews and eight interventional studies. The references 
in these papers were backward chained up to 2005 to gain 
more pertinent articles for review. This identified another 
three systematic reviews and two interventional studies 
which account for the 16 articles included in the current 
literature review. 

RESULTS 

The summary of the randomised placebo-controlled trials 
is shown in Table 1 and Table 2. 

Table 1. Summary of randomised placebo-controlled 
trials

One of the studies measured the outcome as relative 
change in pulmonary function and attempts to secure 
absolute values from researchers did not yield the 
required data. Therefore, the results of this study were not 
pooled in the analysis. The remaining RCTs all measured 
pulmonary function at different treatment intervals and 
thus allowed for pooling of results.

Table 2. Summary of randomised placebo-controlled 
trials.

Three of the studies failed to determine any benefit from 
the use of inhaled MgSO4 and three identified improve-
ments in pulmonary function and one of these three also 
identified a decrease in admission rate (Gallegos-Solórza-
no et al. 2010). 

Further analysis of the difference in the primary 
outcomes measured reveals that all the studies that failed 
to show benefit were measuring improvement in pulmo-
nary function at 120 minutes, and all those that showed 

benefit were measuring pulmonary function at 90 
minutes or less. This may suggest that the benefit of 
MgSO4 is more evident early in the intervention.

The authors also reviewed 2 meta-analyses that looked in 
to RCTs for the efficacy of MgSO4 as an adjunct therapy 
for acute asthma in adults (table 3). Both of these 
meta-analyses were able to pool data and determine that 
there is weak evidence that nebulised MgSO4 improves 
pulmonary function and reduces hospitalization.

Table 3. Summary of systematic reviews and meta-analy-
ses

Both meta-analyses show similar results with similar 
confidence intervals (CI). Although there is improvement 
of pulmonary function in both reviews, the CI crosses 0 
and therefore cannot be considered statistically signifi-
cant. Blitz et al. however show that for more severe cases, 
the CI does not cross zero and can be considered statisti-
cally significant, which leads to their recommendation 
that nebulised MgSO4 should be considered as an adjunct 

therapy to β2-agonists in asthma exacerbations, particu-
larly in more severe exacerbations.(20)

Powel et al. (2012) conducted a Cochrane systematic 
review to determine the efficacy of inhaled MgSO4 
administered in acute asthma on pulmonary functions 
and admission rates. (21) There was no statistically signifi-
cant improvement in pulmonary function when inhaled 
MgSO4 and β2-agonist was compared with β2-agonist 
alone (SMD=0.23; 95% CI -0.27 to 0.74; three studies, n 
= 188); however, there was considerable study heteroge-
neity. There was no clear advantage in terms of hospital 
admissions (RR=0.76; 95% CI 0.49 to 1.16; four studies, n 
= 249), and there were no serious adverse events report-
ed.

Another study reports that intravenous magnesium 
sulphate therapy helps in achieving earlier improvement 
in clinical signs and symptoms of asthma, e.g. respiratory 
function and significantly reduced hospital admission, in 
children with acute severe asthma.(22)

DISCUSSION

The use of magnesium sulphate for acute asthma has 
been studied with many different doses and routes. It 
remains a controversial therapy for a disease that burdens 
a large population all over the world. There are theories 
that suggest how MgSO4 seems to reverse bronchocon-
striction in asthma patients. There are several proposed 
mechanisms by which MgSO4 affects bronchial smooth 
muscle. It can inhibit calcium influx into the cytosol and 
cause smooth muscle relaxation. It inhibits release of 
histamine from mast cells, which is why it may also be 
beneficial in allergic rhinitis/asthma co-existence. It can 
inhibit acetylcholine release from cholinergic nerve fibers 
(which is also calcium dependent). It may increase β2 
receptor affinity for β2 agonists.

There is discrepancy between international guidelines on 
the use of nebulised MgSO4. Clinical data is extremely 
limited, but new studies have emerged over the last 10 
years to lay the controversy to rest. These studies vastly 
differ in their designs, interventions, target populations, 
and have great inter-paper heterogeneity. For these 
reasons, it is difficult to pool results and use the studies 
for a large meta-analysis. However, some researchers 
have managed to extrapolate the data and provide some 
forest plots assessment and shown that there is a signifi-
cant benefit from adding MgSO4 to the standard nebuli-
sation protocols in acute severe asthma. (20) However, this 
is the result of one meta-analysis of the same studies that 
have been used in other reviews. The GINA guidelines 
state that nebulised salbutamol administered in isotonic 
magnesium sulphate provides greater benefit than if it is 
delivered in normal saline.

Combined nebulised MgSO4 and salbutamol therapy is 
superior to salbutamol alone in adult patients. There is a 

significant reduction in hospital admissions in adult 
patients with severe asthma exacerbations if they receive 
nebulised MgSO4. The latest individual small studies 
suggest that nebulised MgSO4 may have a role in asthma 
exacerbation treatment in children and pregnant women. 
(23,24) Further studies are needed to address the role of 
nebulised MgSO4 in children and pregnant patients.

Several studies have validated the use of IV MgSO4 for 
treatment of asthma refractory to standard treatment. 
The data on nebulised MgSO4 is not as vast. As a result, 
several systematic reviews have included the same studies 
and arrived at different interpretations. The author notes 
that rigorous reviews, that have assessed the quality of the 
studies they analyse, and those that have searched for 
unpublished articles or those in another language, have 
been able to get a larger pool of data which they could use 
to synthesise their own forest plots and give recommen-
dations. Several systematic reviews were limited to just 
quoting or reporting the data published by original stud-
ies. The author has had the opportunity with this review 
to assess many different published systematic reviews 
and see their limitations to inform the author of potential 
shortcomings in his own review of the literature.

Choice of outcome bias has been evident in many of the 
studies and leads the author to believe that there is still a 
need for a more validated study, that can form the basis of 
future study and analysis. Also, larger studies need to be 
conducted to inform more reliable results.

CONCLUSION

Considering the evidence critiqued, there remains contro-
versy over the role of nebulised MgSO4 in acute asthma 
patients in the ED setting, but the following conclusions 
can be made. A greater benefit is seen in adults with 
severe – life threatening asthma. A greater effect is seen 

in children if the symptoms are of recent onset (<6 hours) 
or if they have severe features (SpO2 <92%). More 
research is needed with focused questions to determine 
the role of nebulised MgSO4 in children and pregnant 
patients. Inhaled magnesium sulphate is a safe therapy 
with little to no severe adverse events reported. Further 
studies are warranted to establish its role in practice 
guidelines. 
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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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