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Abstract
Background and Objective: One of the causes of short-term mortality in patients is the lower quality of
services provided by hospital emergency departments. Given the particular importance of the hospital
emergency system and the presence of numerous problems, as well as short term mortality rates in
hospitals, this study aimed to investigate the risk factors affecting short term mortality of patients
presenting to the Emergency Department at Nemazi Hospital in Shiraz, Fars province in 2019.

Methods: This is a retrospective study with a case control-analytical design. The sample size was 768
subjects. In the present study, the emergency department overcrowding was measured by the NEDOCS
(National Emergency Department Overcrowding Scale) criterion. The severity of the disease was also
evaluated based on the level of the triage of patients through the Emergency Severity Index (ESI) system
and vital signs.

Results: With each year increase in age, the chance of short-term mortality increases by 0.8%. People with
O2 sat% <90% are 7.3 times more likely to experience short term mortality in an emergency department
compared to people with O2 sat%> 90%. A signi�cant relationship was noted between short term
mortality and SBP (systolic blood pressure) in the hospital's emergency department. It was also found out
that as the triage score increases, short term mortality decreases signi�cantly. As hospital stay increases,
the chance of the patients' mortality decreases by 0.5%.

Conclusion: The percentage of arterial blood oxygen saturation, systolic blood pressure, respiration rate
per minute, triage score, the way the patient arrives at the hospital, working shifts, hospitalization
duration, age, and comorbidities were regarded as the risk factors for short term mortality. Therefore,
promoting professional knowledge and skills of nurses and physicians in the hospitals' emergency
department and up-to-dating and reviewing emergency protocols as well as similar research can greatly
help reduce short term mortality in the hospital's emergency department.

Introduction
Hospital emergency systems are seen as critical components of the health system. If these systems'
operations are disrupted such that they cannot perform their duties properly, one should expect crises to
appear with the patient’s risk of loss of life. Identifying the effective factors and causes of short-term
mortality and encountering with their etiological factors are the most appropriate strategies to reduce
short term mortality before the patient is admitted at the hospital departments. As much as 45 to 60% of
patients' mortality occurs during the �rst 24 hours after admission to the hospital's emergency
department (1-3). Many studies have demonstrated that cardiovascular diseases, tra�c incidents,
trauma, and cancer are the most important causes of mortality in hospital emergency wards.  Of course,
the cause of mortality varies in various geographical areas (4). The impact of death risk factors can also
vary over time. Some risk factors may be more important in the �rst several hours of admission to the
hospital's emergency ward, while other risk factors may have a greater impact on mortality in the
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following hours and days. Because the impact of risk factors is likely to vary considering the time elapsed
after the symptoms occur (or after being admitted to the hospital emergency department), this study
aimed to investigate the related risk factors leading to death in four time intervals: 0-6 hours, 6-12 hours,
12-24 hours and 24-72 hours, in line with the time allotted for the hospitalization of patients at different
levels of emergency (5-7).

Previous studies suggested that the medical emergency team could reduce the deaths of patients with
unexpected cardiac arrest based on their abnormal clinical observations; however, the relationship
between any abnormal clinical observations and a subsequent increase in death had not been
investigated. Two cases of the most prevalent abnormal clinical occurrences before the patients'
condition deteriorated were arterial oxygen saturation (51%) and hypotension (17.3%). As a result, there
were six clinical observations that anticipated death. These observations included reduced level of
consciousness (GCS) by 2, onset of coma, hypotension (90 mmHg>), respiratory rate less than 6 beats
per minute, reduced arterial oxygen saturation (90%>), and bradycardia (30 per minute) (8).

Short term mortality is one of the harbingers of low medical services quality in pre-hospital and hospital
emergency departments (9, 10). Hospital emergency department, as the �rst line of treatment for patients,
is of special importance. The mortality rate of each emergency department at any hospital is closely
related with medical equipment, nursing staff and number of medical employees, as well as patients'
demographic characteristics (1, 11). Scant studies have been done in Iran and the world to recognize the
factors affecting short term mortality of patients in hospital emergency departments. Considering the
special importance of the hospital emergency system and the presence of numerous problems, as well as
the incidence of many short tern mortalities in Iranian hospitals, especially Fars province, we aimed to
investigate the risk factors affecting short term mortality of patients presenting to the emergency
department at the Nemazi Hospital in Shiraz, Iran, in the year 2019.

Methods
This study is a retrospective study using a case control-analytical design.

Samples

In this study, the subjects comprised of patients presenting to the emergency department at Nemazi
Hospital in Shiraz. The sample size amounted to 768 subjects selected by random sampling. 384
patients who were dead and 384 alive patients who were admitted in ED less than 72 hours.

Inclusion criteria included a stay of less than 72 hours in the emergency department and a homogeneous
selection of both sexes.

Exclusion criteria included people without underlying diseases, age under 18 years, and incomplete
patient �les.

Data collection
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In this study, the death risk factors in the �rst hours of admission were assumed to be as follows: the �rst
visit of the patient by the physician, crowding rate at the emergency department, patient's abnormal vital
signs and triage level according to ESI criteria when admitted to the hospital's emergency department,
though age, gender, comorbidities, duration of hospitalization, and the way the patient is transferred to
the emergency room could be considered as the risk factors, both in the short term and in the days to
come. The patient's physiological signs including heart rate (HR), body temperature, time of �rst visit, the
way the patient arrives at the hospital, time and day of admission, systolic blood pressure (SBP), as well
as respiratory rate per minute (RR) were also evaluated.

In the present study, the emergency department's overcrowding rate was measured by NEDOCS (National
Emergency Department Overcrowding Scale) which was completed by the patient care nurse. The severity
of the disease was measured based on the level of the triage of patients via the ESI system. The ESI
triage system has 5 levels based on the severity of the disease and the need or lack of need to an
emergency treatment, prioritized by the triage nurse within 2-5 minutes after the patient is admitted to the
department. The guideline on the patient's comorbidity index (Charlson Comorbidity Index (CCI)) was
completed as follows: if the patient has no underlying disease, a CCI weight of zero is assigned; if s/he
has a heart condition, suffering from environmental, stroke, asthma, diabetes, arthritis, weight 1 is
considered; in the case of kidney disease or cancer, weight 2, and liver cirrhosis, weight 3 are regarded. All
analyses were performed separately in four time intervals of 0-6, 6-12, 12-24, 24-72 hours.

Data analysis

Data were analyzed in data collection forms which included physiological characteristics, triage,
NEDOCS, and CCI. Because the response variable involves two states of life and death, logistic regression
was used to analyze the data. In cases where the frequency was low at some levels, Fisher’s Exact Test
was used instead of logistic regression. In cases where the Fisher's Test was used, it was only possible to
report the signi�cance rate (P value), and in cases where logistic regression was applied, the odds ratio
was also obtained. SPSS software version 23 was used for statistical analysis.

Ethical considerations

Patients' data not involving names and surnames were taken from the HIS system of Shiraz Nemazi
Hospital's emergency department based on the general outlines of the ICD Book as the approval for the
study was taken from the Ethics Committee. Because of the con�dentiality and vitality of the information,
an informed consent form was obtained from the subjects and then completed while other ethical
considerations including anonymity of the forms, protection of personal information and provision of
data on the study to patients and nurses were observed.

Results
The sample size was 768 patients with a mean age of 66 years. 50% of the subjects were male. The
effect of age on the patients' short-term mortality was close to a signi�cance level (Sig = 0.06). with the
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increase of one year to the subject’s age, the chance of death increased by 0.8%, and as the triage score
rose, short term mortality decreased signi�cantly. However, not all the survivors had a triage level of 1,
while 49.6% of the deceased had a triage level of 1. In the meantime, 0.5% of the living people had triage
level 4 and not all the deceased had a triage level of 4. It should be borne in mind that not all of the living
and the deceased patients had a triage level of 5, as this issue con�rms the principles of hospitalization
of patients to be observed in the emergency department at Nemazi Hospital (Sig = 0.00).

A statistically signi�cant relationship was found between short term mortality and an increase of one unit
in CCI (Charlson Comorbidity Index) (Sig = 0.00), so that by increasing one unit of the patient's CCI score,
the chance of mortality increased by 3.8 times (Odd's ratio = 3.8).

NEDOCS was 6 on all days, indicating the highest overcrowding level, so it cannot be considered a
variable because it is homogeneous or measures its relationship with short term mortality either.

The variable of the patient’s �rst visit by the physician was found to be inversely effective on the patients'
short-term mortality (Sig=0.001). The chance of death declined by 20%, as one of the four de�ned
scheduling levels increased. This result is probably due to appropriate prioritization of the patients' level
of severity by Nemazi hospital’s emergency physicians; this means that the time for visiting the patients
is determined based on their triage levels and the disease severity, so patients with less disease severity
take subsequent priority and are visited later by the relevant physician. A signi�cant relationship was also
noted between the duration of stay at the hospital and patients' short-term mortality (Sig = 0.001). Also,
as the duration of hospitalization increased, the chance of patients' death decreased by 0.5%.

A signi�cant relationship was observed between short term mortality and SBP (systolic blood pressure) in
the hospital emergency department (Sig = 0.001). Those survived all had SBPs> 90, whereas 18% of
people undergoing short term mortality had SBP <90%. There was a statistically signi�cant relationship
between RR (respiratory rate per minute) and patients’ short-term mortality in the hospital emergency
department (Sig = 0.015). All living subjects had RR in a normal range of 5-36, while in people with short
term mortality, 2 people had RR <5 and 5 had RR> 36. The variable of body temperature in the normal
range was found to have a signi�cant effect on short term mortality (Sig = 0.001). 5.7% of the living
subjects had Temp <35, whereas in general 1.8% of the people with short term mortality had normal
temperature. This indicates that Temp will not predict short term mortality in the abnormal range. There
was also a signi�cant relationship between O2 Sat% (percentage of arterial blood oxygen saturation) and
short-term mortality in the emergency department, as people with O2 sat% <90% had a 7.3 chance of
experiencing death in the emergency department, compared to people with O2 Sat%> 90% (Sig <0.001). It
was found out that that the way patients were transferred at the hospital was related with short term
mortality (Sig = 0.001). 55.2% of the deceased and 18.5% of the living patients had been transferred to
the hospital by ambulance. 71.3% of the survivors and 24.6% of the patients with short term mortality
had presented on their own accord to the emergency department of Nemazi Hospital. Therefore, there
was a statistically signi�cant relationship between short term mortality and the way the patient was
taken to the hospital.
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There was a signi�cant relationship between the patients' arrival time at the hospital's emergency
department in terms of working shifts and short-term mortality (P value = 0.06). with an increase of one
class to working shift, the chance of death increased by 18%.

The results of the relationship between different criteria and short-term mortality at different time
intervals are provided in Table 1.

Table 1. The relationship between different criteria and short-term mortality at different
time intervals
eria P-

Value
Significance (P-value) at time
intervals (hours)
0-6 6-12 12-24 24-72

ge level and short-term mortality <001/0 <001/0 <001/0 <001/0 <001/0
and short-term mortality <05/0 <05/0 <05/0 <05/0 <05/0
rlson Comorbidity Index and short-

m mortality
<001/0 <001/0 <001/0 <001/0 <001/0

t time visit by the physician and short-
m mortality

<001/0 >001/0 >001/0 <001/0 <001/0

gth of stay at the hospital and short-
m mortality

<001/0 >05/0 >05/0 >05/0 >05/0

e when patients arrive at the hospital
erms of week days and short-term
tality 

>05/0 >05/0 >05/0 >05/0 >05/0

rt rate and short-term mortality  >05/0 >05/0 >05/0 >05/0 >05/0
olic blood pressure and short-term
tality 

<001/0 >05/0 <001/0 <001/0 <001/0

piratory rate and short-term mortality <001/0 >05/0 >05/0 >05/0 <001/0

y temperature and short-term
tality

<001/0 >05/0 >05/0 <001/0 >05/0

centage of arterial blood oxygen
ration and short-term mortality 

<001/0 >05/0 <001/0 <001/0 <001/0

way the patient has been taken to the
pital and short-term mortality 

<001/0 <001/0 <001/0 <001/0 <001/0

e when patients arrive at the hospital
erms of working shift hours and Time
n patients arrive at the hospital in

ms of

<001/0 >05/0 >05/0 >05/0 <001/0

 

Discussion
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The older the people are, the more likely they die of short-term mortality. Therefore, more care should be
taken of the elderly. Compared to younger individuals, the elderly patients are at more risk of adverse
outcomes, and they should be paid more attention in the emergency department when a risk assessment
is performed. A study by Schultz et al. (2019) demonstrated that 139 middle-aged patients and 596
elderly ones died in 7 days. A 7-day mortality rate in the elderly was proved to be higher(12). A study by
Nørgaard Bech et al. suggested that old age was an important risk factor for short-term mortality(5). The
research by Gentile et al. to identify the risk factors for short-term mortality among the elderly three
months after presenting to the emergency department revealed that there were two independent
predictors of mortality: malnutrition and the score scale of the cumulative disease for the elderly.
Malnutrition was found to be the strongest independent risk factor for short-term mortality(13). This
study was conducted in line with the present research. More special care for the elderly seems necessary
because of their increased chance of mortality.

Studies have also demonstrated that abnormal vital parameters and the severity of the disease on
admission in the �rst hours and days are associated with mortality (5, 11). A study by Bruun Kristensen et
al. (2015) indicated that a seven-day mortality rate varied for1.8% of emergency department patients,
2.2% of ambulance patients, and 5.7% of emergency care unit patients. The best blood pressure was 95
to 119 mm Hg in the emergency department, 103 to 120 mm Hg in the ambulance and 101 to 115 mm Hg
in the emergency care unit. Systolic blood pressure does not solely su�ce to identify high-risk patients.
However, if the threshold is determined, the systolic blood pressure threshold of 100 to 110 mm Hg is
probably more suitable than 90 mg Hg(3). Also, the higher or lower the respiratory rate, the higher the risk
of short-term mortality.

In the present study, the variable of body temperature in the normal range was found to have a signi�cant
impact on short-term mortality. However, a study by Nørgaard Bech et al. indicated that body temperature
was not found to be associated with short-term mortality when the patient was admitted to the
emergency unit(5). This might have been due to the speci�c characteristics of patients that requires more
investigation.

A signi�cant relationship was found between the duration of the patients' stay at the hospital and their
short-term mortality. Furthermore, as the duration of the patients' stay at the hospital increased, the
chance of patients’ death decreased by 0.5%. Because the hospital provides better care for the patient, it
is suggested that patients stay at the hospital until they recuperate completely.

The time the patients arrive in the hospital's emergency department in terms of days of the week did not
have any statistically signi�cant relationship with short-term mortality. There was a close relationship
between the patients' arrival time in the hospital emergency department in terms of working hours and
premature death. Increasing a class to a working shift increases the probability of death by 18%. A rise in
the probability of morality may be due to the fact that in the evening and night shifts, the o�cial in
charge of the emergency unit is not present.
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However, the study by Nørgaard Bech et al. suggested that the severity of the disease by the time the
patient is admitted, transfer by the emergency physician and abnormal vital parameters were associated
with a 0-2 rate of mortality(5).

A study entitled "Causes of death in the emergency department; a short report" was conducted by Alaei et
al. in Iran in 2014. The most prevalent causes of death were respiratory disease, heart disease and
trauma. Respiratory, cardiovascular and trauma diseases are the most common causes of death in the
emergency department, so proper planning, training of staff and provision of advanced equipment for
emergency departments can be very effective in reducing the number of deaths(14). Comorbidity is also
one of the causes of short-term mortality. Therefore, an exact background must be taken from the person
at the time s/he is admitted.

In the present study, there was no statistically signi�cant relationship between short-term mortality and
the time the patient was admitted to the hospital in terms of working shifts in any of the time intervals. It
is rational to suggest that the personnel's working shifts are not associated with death rates. The results
by Guttman et al. suggested that the risk of complications had increased with the mean duration of stay,
and the proportion of short-term mortality had increased by the same ratio. Patients who had been
discharged from the emergency department earlier were not exposed to short-term complications(15).

Short-term mortality was signi�cantly related with an increase in one unit based on CCI (Charlson
Comorbidity Index). Thus, as one unit is added to the patient's CCI score, the chance of death increases
by 3.8 times. Comorbidity is also one of the causes of short-term mortality. Therefore, an exact
background must be taken from the person at the time s/he is admitted. Results of a study by Esteban et
al. proved that the lowest mortality was associated with basal dyspnea. The highest mortality rate was
associated with basal dyspnea, use of assistive devices, dysfunctional respiration by the time of arrival at
the emergency room, with Glasgow score being less than 15 (16). Many studies suggested that the way
the patient was transferred to the hospital(17) and the �rst-time visit of patients by the physician in the
hospital emergency department were associated with the outcome of the patients' fate in the pre-hospital
emergency department(18-20).

Short-term mortality occurs in many Iranian hospitals and it is because of various factors including the
patient him/herself, the healthcare team, and the health system. Improving the professional knowledge
and nurses' and physicians' skills in the emergency departments at hospitals and pre-hospitals, as well as
strengthening and reviewing emergency guidelines, can help reduce the mortality rates. Of course, there
may be other hidden issues; however, health-policy makers and directors should consider programs to
help improve the hospital and pre-hospital services which aim at reducing the patients’ deaths.

That the way the patients arrives at the hospital is signi�cantly related to the patients' short-term
mortality (Sig = 0.00) is to their bene�t as it may help prevent such death rates. This suggests that
patients who had been taken to the hospital were in a better condition than those who had presented to
Nemazi Hospital on their own accord(17).



Page 9/11

This study investigated the risk factors associated with short-term mortality in Shiraz Nemazi Hospital.
Various factors were found to have affected the short-term mortality. Hospital and emergency department
managers must consider various factors, including patient-related factors, emergency department, and
the pre-hospital and hospital emergency system in order to reduce the short-term mortality. The following
suggestions are provided in line with the present study:

1. It is suggested that special training courses should be held to prepare emergency department
personnel to improve their performance so that short-term mortality is reduced.

2. It is suggested that guidelines and instructions should be provided for sensitive and vulnerable
groups.

3. It is advised that needs assessment should be done to equip the hospitals' emergency department
and pre-hospitals services for rapid response to patients.

4. It is recommended that a committee should be established to investigate short-term mortality at
hospitals and medical universities of the country.

That the study only incorporated one hospital was a limitation. The �ndings at other hospitals in Fars
province or different provinces of Iran may be different from the �nding of Nemazi Hospital.

Conclusion
Arterial blood oxygen saturation, systolic blood pressure, respiration rate per minute, triage score, patient's
arrival time, working shift, hospitalization time, age, and comorbidities were considered to be the risk
factors for short-term mortality. Therefore, improving the nurses and physicians' professional knowledge
and skills in the emergency department and strengthening and reviewing emergency guidelines as well as
similar research can help reduce short-term mortality in the hospital emergency department. Further
studies in this �eld will complement the �ndings of the future research. We, in the end, appreciate, the
president, managers and staff at Nemazi Hospital in Shiraz, who helped us with conducting this research.
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