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ABSTRACT
Introduction: In the emergency department, the decisions on admission or discharge are based
on clinical symptoms and physical examinations. The aim of this study is to compare the assess-
ment of emergencyphysician clinical judgment accuracywith the actual amount of peak expiratory
flow rate (PEFR).Method: The present research was a cross-sectional study. In this study, 138 pa-
tients with asthma of the age of 18 to 55 years were enrolled. From admission to discharge, clinical
signs and symptoms were investigated and recorded by emergency physicians and the severity of
asthma was determined (mild, moderate, severe). In both stages (admission and discharge), the
PEFR was measured by researcher and was compared with the severity of asthma, which are de-
termined based on clinical symptoms and physical examination. Results: 37.7% of patients were
male and the rest were females, and the mean age of participants was 49.84 years. The number of
mild, moderate and severe asthma cases was 14, 36 and 88, respectively in peak flow meter. The
number of mild, moderate and severe asthma cases was 37, 32 and 69, respectively in clinical judg-
ment. In assessment of emergency physician clinical judgment accuracy in severity of asthma in
comparison with peak flowmetry, the result was the kappa value of 0.231 (P <0.001). Conclusion:
The study showed that clinical judgment of physicians in the emergency department is not a good
prediction of severity of asthma.
Key words: asthma attack, clinical judgment, peak expiratory flow rate

INTRODUCTION
Asthma is a challenging disease in both hospitalized
patients and outpatients. Much information exists
on therapeutic intervenes, which occurred during the
shift from acute phase to chronic phase of the disease.
The high prevalence of the disease has created a huge
burden for asthmatic patients, making life more diffi-
cult for them1. The growing database on therapeutic
interventions at the time of transition from acute to
chronic phase of this disease is a rewarding step for-
ward2. The most important factor to reduce morbid-
ity and mortality is the diagnosis of the acute asthma
and early hospitalization of the patients. The acute
asthma symptoms in initial assessment are the long
and irregular checkups (as previous frequent hospi-
talizing, a regular dose of inspiratory beta-agonists,
oral steroids, long attacks, and low or changing peak
flow), clinical examinations and spirometry as the
most objective instrument). Some studies name d
FEV1 and PEFR as the predictive factors in discharg-
ing asthmatic patients, however, no valid document
exists in this regard in emergency ward or for out-
patients. Other studies stated that pulmonary per-

formance cannot predict the patient’s relapse and re-
covery cycle, particularly in terms of patients with
asthma. Therefore, this cannot be regarded as a def-
inite technique. Various studies showed that the rec-
ommendations should be taken in asthmatic adults3.
The aim of this study is to assess the accuracy in clin-
ical judgment for the severity and discharge criteria
made by emergency physicians in comparison with
Peak Flowmetry in patients with asthma attack.

MATERIALS - METHODS
This study is a cross-sectional study carried out at the
emergency ward of Imam Reza Hospital of Mashhad
from March 20th 2015 to March 20th 2016. The pa-
tients’ age was between 18 and 55 years old, and they
were referred to the emergency ward for acute asthma
attack. Upon entering the ward, patients were ex-
amined and assessed by a physician and their clin-
ical symptoms such as RR, PR and O2 saturation
rates, using secondary inspiratory muscles, and the
rate and intensity of wheezing were recorded. Asthma
severity was determined based on the symptoms and
the physician’s diagnosis as mild, moderate and se-
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vere. At this stage, the PEFR was measured by the re-
searcher using the plant FERRARIS, and the asthma
severity classification was performed according to the
physician’s opinion; which was then compared with
the PEFR result. After the physician’s decision for
patient’s discharge, the PEFR and clinical symptoms
were measured and recorded again, and the clinical
criteria and correctness of the physician’s judgment
was compared with the PEFR.
The inclusion criteria consisted of all the patients with
acute asthma attack, aged between 15 and 55 years
old, asthma background prior to the visit and con-
sent for participating the study. Exclusion criteria in-
cluded patients under 15 or older than 55 years old,
having frequent visits, and patients who were trans-
ferred from another hospital. Similarly, patients with
COPD background or chronic bronchitis and acute
asthma, who were unable to blow into the peak flow
meter, were also excluded.
After completing the checklist form, the data were an-
alyzed by SPSS16. In order to study the correlation
of quantity variables, T-test andU-man-Whitney tests
were used, and in case of more than two groups, one
— way ANOVA and Tukey tests were used. In order
to compare the data before and after treatment, paired
samples t-test was used. The correlations between the
data with normal and abnormal distribution were as-
sessed using Pearson and Spearman test respectively.
The P-valve< 0.05 was considered statistically signifi-
cant. The level of accordance of asthma severity indi-
cated by Peak Flowmetry and clinical judgment was
assessed and validated via regression analysis. The
weight K indicator was used to assess the accordance.
The K indicator < 0.02 was considered as weak situa-
tion, 0.21 to 0.4 as fairly weak, and 0.41 to 0.6 as mod-
erate, 0.61 to 0.8 as good, and higher than 0.8 as ex-
cellent.

RESULTS
52 patients (37.7%) were males, and 86 patients (62.3
%) were female. The mean age of the patients was
49.84 years old. The PEFR percentage comparison in
both males and females (38.3% and 40.18%, respec-
tively) using t-test did not indicate a significant differ-
ence (P=0.207). Wheezing was expiratory for 61 indi-
viduals (44.2%) and inspiratory-expiratory for 77 in-
dividuals (55.8%). The PEFR values in the group with
expiratory wheezing (average of 44.53%) were signif-
icantly higher than the inspiratory-expiratory group
(average of 34.59%) (P<0.001) (Table 1). Secondary
inspiratory muscles were used in 54.3% of patients;
however, The PEFR value was not significantly dif-
ferent in patients and the patients with no distress (P

=0.254). The numbers of mild, moderate and severe
asthma in Peal Flowmetry were 37, 32 and 69, respec-
tively (Table 1). Themean percentages of PEFR in the
mild, moderate and severe asthma indicated by Peak
Flowmetry were 65.1, 46.9 and 31.8, respectively, and
those in the mild, moderate and severe asthma indi-
cated via clinical judgment of the physicianweremea-
sured as 66.12, 45.19 and 30.13, respectively. In both
methods, the PEFR difference was significant among
the various types of asthma. Based on reference 1 1, a
PEFR value of≤ 40 percent indicates a severe asthma
and if it is between 40 and 60 percent, asthma would
be moderate, and for the values higher than 60 per-
cent, the asthma would be classified as mild.
The average PEFR value of patients before perfor-
mance of the study was 39.11 percent, which changed
to 59.36 percent after treatment.
Regarding sex distribution and wheezing type, the
difference was significant in mild, moderate and se-
vere types of asthma (P<0.001); however, in terms of
the use or absence of secondary inspiratory muscles,
significant difference was not observed. Using sec-
ondary muscles was found in 52.5%, 65.2% and 50 %
of patients before treatment, while no patient with in-
spiratory distress was found after treatment.
The rate of inspirations in the three groups was
recorded as 30.6, 24.6 and 19, and the mean heart
rate were 117.3, 108.7 and 75.5. Tukey test analysis
showed that both numbers of inspiration and heart
rate were higher in severe asthma than moderate and
mild asthma (P=0.004 for comparison of heart beat
in moderate and severe asthma and P<0.001 for other
cases) and higher in moderate asthma than mild type
(P<0.001)
The average diastolic blood pressures were 85.91, 73.4
and 75, which was significantly higher in the group
with severe asthma than in moderate asthma (P=
0.007); however, in comparison of the severe and
mild asthma (P= 0.074) and the moderate and mild
(P=0.963) the differences were not significant.
O2 saturation was also recorded in three groups as 25,
86, 86.2 and 89, respectively. No difference was found
between the severe and moderate asthmas, but it was
significantly higher in the mild group than in the two
other groups (P=0.015 and P=0.049, respectively, in
comparison with the severe and moderate asthma).
The average PEFR percentages in the severe, moder-
ate and mild asthmas were indicated as 31.8, 46.9 and
65.1, respectively before treatment and 57.31, 69.60
and 73.23. The PEFR values were significantly higher
after treatment than those before treatment. In the
three asthma groups, the number of inspirations had

3406



Biomedical Research and Therapy, 6(10):3405- 3411

Table 1: Distribution of sex, wheezing severity, inspiratory distress, asthma severity and clinical judgment

Variable Type Frequency Percentage PEFR P-value

Mean SD

Sex Male 52 37.7 38.3 13.05 0.207

Female 86 62.3 40.18 6.55

Wheezing Inspiratory 0 0 - - <0.001

Expiratory 61 44.2 44.52 11.93

Inspiratory-
expiratory

77 55.8 24.59 2.76

Secondary muscle use Yes 75 54.3 38.13 5.82 0.254

No 63 45.7 40 12.6

Mild 14 10.2 65.1 9.85 <0.001

Moderate 36 26 46.9 6.87

Severe 88 63.8 31.8 3.2

Clinical decision Mild 37 26.8 66.12 12.46 <0.001

Moderate 32 23.2 45.19 2.73

Severe 69 50 30.13 2.65

Table 2: Comparison of PERRF, RR, PR and O2 saturation in patients with severe, moderate andmild asthma
before and after the treatment

Variables Severe asthma Moderate asthma Mild asthma

Before After P-
value*

Before After P-
value*

Before After P-
value*

PEFR 31.8 57.31 <0.001 46.9 60.69 <0.001 65.1 73.23 <0.001

Breathing 30.6 18.23 <0.001 24.6 15.34 <0.001 19 15.5 <0.001

Heart rate 117.3 91.68 <0.001 108.7 78.47 <0.001 75.5 70 <0.001

O2 saturation 86.25 94.2 <0.001 86.2 95.39 <0.001 89 94.54 <0.001

*Paired samples t-test

been reduced significantly after the treatment in com-
parison with before the treatment (P<0.001). The av-
erage heart rate in the three groups were 117.3, 108.7
and 75.5, respectively before the treatment, and af-
ter the treatment the values were recorded as 91.68,
78.47 and 70 respectively, which was reduced signif-
icantly using the Paired t-test (P<0.001). The O2 sat-
urations in the three groups were found to be 86.25,
86.2 and 89, respectively before the treatment, and
94.2, 95.39 and 94.54 after the treatment, indicating
significant increase in three groups following treat-
ment (P<0.001) (Table 2).
Regarding the similarity rate of physicians’ clinical
judgment and Peak Flowmetry results in indicating
the asthma severity, the Kappa test result was calcu-
lated as 0.231 (P<0.001) (Table 3).

An analysis of the several numbers as cut-off points
for the existing variables and their function in diag-
nosing the asthma severity revealed that in one case,
RR > 20 was observed in all patients with severe and
moderate asthma before the treatment, while it does
not exist in patients with mild asthma. All the RRs >
30 (38 cases) occurred in patients with severe asthma.
Aft er the treatment, the RR values > 20 existed in only
6 percent of patients with severe asthma (5.9 percent),
and the RR higher than 30 was not found (Table 4).
The RR >100 was found in 27 patients with se-
vere asthma (26.7 percent), 8 patients with moder-
ate asthma (34.7 percent) and 2 patients with mild
asthma (14.2 percent) before treatment, and only 3
patients (2.9 percent) with severe asthma after the
treatment. The RR value above 120 was seen in only
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Table 3: Assessment of accordance amount of asthma severity based on PeakFlowmetry and clinical judgment

Clinical judgment Asthma severity

Severe Moderate Mild

Mild 14 16 7

Moderate 0 6 26

Severe 0 14 55

Table 4: Assessment of relation between cut-offs from vital signs and asthma severity (Incidence percentage)

Variables Before intervention After intervention P-Value

Severe
asthma

Moderate
asthma

Mild
asthma

Severe
asthma

Moderate
asthma

Mild
asthma

RR>20 100 100 0 5.9 0 0 P<0.001

RR>30 37.6 0 0 0 0 0 P<0.001

PR>100 26.7 34.7 14.2 2.9 0 0 P<0.001

PR>120 11.8 4.3 0 0 0 0 P=0.002

O2 saturation<90 84.1 65.2 50 0 0 0 P<0.001

O2 saturation<94 100 100 50 38.6 0 0 P<0.001

PERF>70 0 0 0 6.9 39.1 85.7 P<0.001

Table 5: Reviewing correlation between PEFR and age, PR, RR, SBP, DBP and O2 saturation before the treatment

Variables Correlation rate P-value*

PEFR - Age -0.082 0.34

PEFR - Heart rate -0.696 <0.001

PEFR Breathing rate -0.49 <0.001

PEFR Systolic BP 0.036 0.686

PEFR Diastolic BP -0.069 <0.001

PEFR - O2 saturation 0.422 <0.001

*Pearson correlation

12 patients (11.8 percent) with severe asthma and in
a single patient with moderate asthma before treat-
ment and in no patient after treatment. Oxygen sat-
uration below 90 was found in 85 patients (84.1 per-
cent) with severe asthma, 15 patients with moderate
asthma (65.2 percent) and 7 patients (50 percent) with
mild asthma before the treatment. It was not observed
in any patients after the treatment. Oxygen satura-
tion below 94 was found in all patients with severe
andmoderate asthma and 7 patients (50 percent) with
mild asthma, but it was seen only in 39 patient s (38.6
percent) with severe asthma after the treatment. The
PERF values above 70 was seen in 12 patients (85.7
percent) with mild asthma, 9 patients with moder-
ate asthma (39.1 percent) and 7 patients (6.9 percent)
with severe asthma after treatment; a fact which shows

that out of the 138 total cases, 28 cases had the PEFR
value of 70% at the time of discharge.
On the other hand, during patients’ discharge, the fi-
nal clinical decision of the physician was the complete
recovery in all 138 patients. By reviewing the correla-
tion between PEFR value and clinical judgment of pa-
tients (Table 5), the Kappa value of 0.074 (0.912) was
found, which indicates the low accordance rate of the
two criteria at the time of patient’s discharge.

DISCUSSION
Asthma attack is one of the most frequent and most
difficult cases at emergency departments, which re-
quires the physician’s decision on whether it is an out-
patient or in-hospital case. There is disagreement re-
garding the patient’s discharge. Different studies have
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suggested various solutions for this issue, but the re-
sults are inconsistent4.
With the current costs of hospitalization andmorbid-
ity associated with the disease, it is crucial to separate
accurately the in-hospital treatment fromoutpatients.
In current study, the accordance rate of physicians’
clinical judgment in indicating the severity of patients
with acute asthma before treatment was compared
with the results from Peak Flowmetry; based on the
obtained results, it can be concluded that the clinical
judgment is probably not a good criterion for indicat-
ing asthma severity. In a study conducted by Tomita
et al., it was confirmed that the asthma severity cannot
be decided via clinical judgment5.
The REF values less than 30% (less than 120 L/min)
and a FEV1<25% indicate a severe asthma. The phys-
ical signs and symptoms are consistent with the Spiro
metric rates; however, the range of these symptoms
are so wide that they cannot be used alone. The se-
vere asthma patients, who are diagnosed on the first
visit, should be referred to the hospital. The patients
can be discharged if they recover in the first several
hours and remain stable clinically with a PEF value of
PEF>75%6.
Some agreements exist on signs and symptoms of
asthma, which may help diagnose deadly asthma at-
tack. For instance, diaphoresis and inability to lie
down in supine situation are related to hard block-
ing of air stream, which is measured by REF. The in-
creased HR is associated with asthma severity.
The wheezing is minimally related to measuring the
air path block and is a poor predictor for hospitaliza-
tion need.
By and large, lack of wheezing in patients with dysp-
nea or a changed consciousness is an alarming sign,
which may change by modifying the air path in order
to respond to treatment.
Aldana et al.3 reviewed the arterial O2 saturation rate
and the peak expiratory flow as the risk factors for
critical condition in children with asthma. The asth-
matic attack is one of themost common cases at emer-
gency departments in children. Their study is a pre-
dictive, linear, comparative and observational plan,
which was performed on 50 children (20 girls and 30
boys) between 6 and 18 years old with previous mild
asthma attack. In the study, the rate of arterial O2 sat-
uration and the peak expiratory flow was assessed in
30minutes, 2, 4, and 24 hours after treatment with in-
spiratory albuterol (nebulizer). After treatment inter-
vention, a significant difference was found in the rate
of arterial oxygen saturation in 2, 4 and 24 hours and
24 hours after treatment. The authors concluded that

the rate of arterial oxygen saturation is a better predic-
tive factor than the peak expiratory flow in asthmatic
attacks in children3.
In another study, Fernández et al.7 investigated the
functionality of oxygen saturation and the peak expi-
ratory flow in assessing the severity of acute asthma
and the predictive value of the two factors for hospi-
talizing conditions of patients. In their cohort study,
123 children, who were referred to the emergency
ward following asthma diagnosis, were included in
the study. The rate of arterial O2 saturation and the
peak expiratory flow were recorded at the time of at-
tendance, after receiving treatment and before dis-
charge or hospitalization. The rate of O2 saturation
before and after treatment reduced significantly in the
in-hospitalized children in comparison with the dis-
charged patients. This was similar for peak expiratory
flow. The 95% O2 saturation had a sensitivity and
specificity of 83% and 81% respectively. It was con-
cluded that the rate of O2 saturation and the peak ex-
piratory flow can be used as suitable instruments for
predicting the consequent treatment for childrenwith
acute asthma7.
Sole et al.8 examined the oximetric pulse function in
assessing the severity of acute asthma and wheezing
in children. They examined 174 children with acute
asthma signs or wheezing. The clinical signs and pa-
tients’ spirometric findings were compared with the
rate of O2 saturation measured by oximetric pulse.
74 children in asthma clinics and 100 children in
the emergency ward were assessed regarding acute
asthma, wheezing treatment and clinical scoring was
measured based on their existing signs. Among pa-
tients in asthma clinics, 58 patients were able to take
pulmonary tests and the rates of FEV1 and FEF25-
75 were determined. The results showed that there
is a significant relationship between the reduction of
clinical signs points and increase of O2 saturation
rate in the treatment with bronchodilators in both
groups. There was also a significant relationship be-
tween SpO2 level and the values of FEV1 and FEF25-
75. On the other hand, SpO2 level had a reverse rela-
tion with clinical scoring and heart rate. The obtained
results demonstrated that clinical point higher than
3 and SpO2<94% are correlated with the increase in
asthma attack severity and can be used as a predica-
tor and indicator of the severity of asthma attack and
wheezing8.
In the current study, it was indicated that, at the time
of discharge, only 28 out of 138 patients had a PEFR
level of 70% as expected.
Based on the existing resources9, patients can be dis-
charged from the emergency department only if their
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PEFR reaches the expected level of 70%; thus, it can be
concluded that the clinical judgment is not a trusted
criterion for the discharge of asthmatic patients from
the emergency department. Therefore, based on the
study conducted, we suggest that the physician’s clin-
ical judgment is correct neither for indicating the
severity of the asthma, nor for the discharge of the
acute asthmatic patient from the emergency depart-
ment. In order to decide that, further research in var-
ied statistical population is warranted.
The rate of O2 saturation in the three groups of severe,
moderate andmild asthma increased significantly fol-
lowing the treatment. Among the variables studied
after treatment, heart rate had a significant reverse re-
lation with the PEFR rate, and the rate of O2 satura-
tion had a reverse poor correlationwith the PEFR rate.
However, the inspiration rate had no significant rela-
tionship with the PEFR rate. At the time of discharge,
110 patients out of 138 patients, had not reached the
expected 70% PEFR or higher; thus, measuring PR,
RR,O2 saturation and other clinical signs in this study
cannot be considered as reliable criteria for deciding
about the patients’ discharge. In order to use the clini-
cal signs, such as PR, RR and O2 saturation as the cri-
teria, further studies should be performed, in which
the PEFR rate reaches the expected 70% in each pa-
tient.
In the current study, 11.8% of the severe asthma cases
with PR > 120 and 37.6% of the patients with severe
asthma had the RR rate higher than 30. Since PR>120
and RR>30 are specific to patients with severe asthma,
their existence can suggest the severe cases. In the
study of Silverman et al.10 onRA, it was demonstrated
that only 15% of the patients with acute asthma had
tachycardia rate higher than 120 per minute and less
than 20% of the patients had RR rate higher than 20
per minute.
Based on a review study by Rodrigo GJ, the sever-
ity of airflow obstruction cannot be accurately judged
by patient’s symptoms and physical examination
alone11. Accordingly, it is important to use an ob-
jective measure of airway obstruction (spirometry or
peak flow meter). Although spirometry can be per-
formed in acutely ill emergency department asthmat-
ics, measurement of peak expiratory flow, with values
expressed as predicted normal values, represents an
alternative if spirometry is not available.
Peak expiratory flow rate measured at 15-60 min of
treatment, coupled with continuous monitoring of
oxygen saturation may be the best ways to assess pa-
tients with acute asthma11.

CONCLUSIONS
The results indicate that the physicians’ clinical judg-
ment and any of the vital signs such as inspiration rate,
heart rates and the rates of O2 saturation cannot be a
valid criterion for assessing the severity of asthma in
patients attending the emergency department. How-
ever, based on the correlation between RR, PR and
O2 saturation with PEFR rates, these vital signs can
be suggested as criteria for classifying the severity of
asthma. In order to reach an acceptable criteria for
assessing the severity of asthma, further research in
larger statistical population is needed. The results of
the study revealed that the physician’s clinical judg-
ment cannot be a correct criterion for discharging an
asthma patient from the emergency department and
for a scientific and correct discharge, the pulmonary
function needs to be assessed with Peak Flowmetry
and/or spirometers.

ABBREVIATIONS
ANOVA: Analyze of variance
COPD: Chronic Obstructive Pulmonary Disease
ED: Emergency Department
HR: Heart rate
PEFR: Peak expiratory flow rate
PR: Pulse rate
RR: Respiratory rate
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