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Abstract

Purpose

This study aimed to assess the factors affecting the prehospital time delay of the injured
patients arriving at the Emergency Department of Beni-Suef University Hospital in Upper

Egypt.

Materials and methods

In this cross-sectional study, the following data were retrieved from the hospital records of
632 injured patients between 1/1/2018 and 31/3/2018: age, sex, residence, means of trans-
portation to the hospital, prehospital time delay, consciousness level on admission, source
of injury, and type of worst injury.

Results

The prehospital time delay (>one hour) of the injured patients was positively associated with
age >60 years and rural residence but inversely associated with consciousness level with
odds ratios (95% confidence intervals) of 5.14 (2.26—11.68), 3.49 (2.22-5.48), and 0.56
(0.32—-0.96), respectively.

Conclusion

The prehospital time delay of the injured patients arriving at the Emergency Department of
Beni-Suef University Hospital in Egypt was associated with old age, rural residence, and
consciousness level.
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Introduction

Globally, the incidence of injuries increased during the period between 1990 and 2017 from
354 million to more than 520 million injuries. In 2017, injuries contributed to more than 4.5
million deaths, 3267 disability-adjusted life years (DALYs) lost per 100,000 people, more than
57 million years lived with disability (YLDs), and more than 195 million years of life lost
(YLLs) [1]. Egypt carries the heaviest burden of injuries in the Middle East with high rates of
injuries [2]. In 2017, the DALY caused by injuries in Egypt reached 4000 years/100,000 peo-
ple, and the YLDs and YLLs attributed to injuries represented 6% and 15% of all YLDs and
YLLs in the country [1].

Several factors are related to the outcome of the injured patients such as the age of patients,
the seriousness of the injury, the consciousness level, and prehospital time delay [3]. Based on
these facts and given the wide difference in the injury outcome between low- and middle-
income countries and high-income countries [4], determining the modifiable risk factors for
unfavorable outcomes and in-depth investigation of their associations should be prioritized in
low- and middle-income countries including Egypt. One of these factors; prehospital time
delay and the resulting delay in the accessibility to emergency services can lead to delay in
receiving proper management and consequently bad outcomes [5, 6].

A previous secondary data analysis study of prospective cohort trauma registry of patients
attending a trauma center in California for 14 years, concluded that mortality increased in
patients with penetrating injuries when the prehospital time was more than 20 minutes [7]. A
survey study conducted on patients with isolated limb injuries in a trauma center in Montreal
showed that delayed seeking orthopedic care largely affected the prognosis [8].

In Egypt, one study conducted at Ain Shams University Surgery Hospital in Cairo
highlighted deficiency of trauma registry and inadequate communication between the ambu-
lance system and the emergency departments. The study showed that among 149 poly-trauma-
tized patients prehospital time delay was associated with knowing the local ambulance phone
number, referral procedure, method of patients’ transfer, and type of injuries [9]. However,
the health system in Upper Egypt is inferior to that in Cairo as there is a limited number of
hospitals serving large numbers of populations with many structural, financial, and cultural
barriers to health services [10]. Besides, there is still a lack of data about the factors related to
the prehospital time delay in Upper Egypt. We, therefore, conducted this study to assess the
factors affecting the prehospital time delay of the injured patients arriving at the Emergency
Department of Beni-Suef University Hospital in Upper Egypt. Determining such associations
may help in initiating new interventions to minimize prehospital time delay.

Subjects and methods
Study design and subjects

This cross-sectional analytical study was carried out at the Emergency Department of Beni-
Suef University Hospital in Upper Egypt. It is one of the largest tertiary referral medical centers
in South Egypt that belongs to the Ministry of Higher Education and provides free health ser-
vices to about 3.2 million citizens [11].

The study subjects were all injured patients attending to the Emergency Department
between 1/1/2018 and 31/3/2018 (the Emergency Department was working two days per week
with average injured patients 25 per day, thus, the total number of the injured patients stood at
632, and all of them were included in this study. The sample size was estimated using the Epi-
Info version 7 StatCalc designed by the Centers for Disease Control and Prevention (CDC)
and the World Health Organization (WHO) based on the following expectations: prehospital
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time delay among injured patients admitted to the Emergency Department of Beni-Suef Uni-
versity Hospital at 25%, a margin of error of 5%, and population of 999,999. The least sample
size was 289, however, we more than doubled the sample to avoid any unexpected decrease in
the flow of patients, enhance the statistical power, and allow us to stratify the risk factors. After
revising the records of the previous year, we could find that the required sample size can be
collected in two to three months, therefore, we decided to collect records of the first three
months of 2018.

Data collection

The following data were retrieved from a predefined checklist for data collection from the
Emergency Department records: age (years), sex (male or female), residence (urban or rural),
consciousness on admission (conscious or semiconscious/unconscious), source of injury
(road traffic crash, fall, shooting, burn, animal bite, or others), means of transportation to the
hospital (ambulance or other means as private and public transport), type of worst injury (cut,
laceration, contusion, burn, fracture, abdominal hemorrhage, cerebral hemorrhage, or others),
and prehospital time delay (minutes). Data were collected by the first author and the head
nurse of the Emergency Department.

The consciousness level was primarily assessed using the Alert, Verbal, Pain, and Unre-
sponsive (AVPU) score; a system used by a health care professional to measure and record a
patient’s level of consciousness, and it is mostly used in emergency protocols and first aid
scenes. Patients with A and V were considered conscious and patients with VU were consid-
ered semiconscious/unconscious [12]. The prehospital time delay, which was considered as
the outcome in this study, was defined as the time from the occurrence of the injury until
reaching the Emergency Department of Beni-Suef University Hospital.

Statistical analysis

The prehospital time was categorized according to its median value into < or > one hour
where >one hour was defined as the prehospital time delay. It has long been concluded that
the first hour after the injury is called the “golden hour” because early proper management can
save injured patients from severe morbidity and death [13]. Binary logistic regression analysis
was used to compute odds ratios (ORs) and their corresponding 95% confidence intervals
(95% Cls) for the associations between (age, sex, residence, source of injury, type of worst
injury, and consciousness level) and prehospital time delay. Data were analyzed using SPSS
version 25.

Ethical considerations

The study protocol was reviewed by the Beni-Suef University Research Ethics Committee and
given approval number: FMBSRUEC/07062020/Khalil. The study was conducted per the prin-
ciples of the Declaration of Helsinki.

Results

Out of the 632 injured patients, 30.4% were aged <15 years, 67.4% were males, 70.7% were
residing in rural areas. Almost a third of patients (34.8%) reported transportation to the hospi-
tal via ambulance. Most patients (69.3%) reached the hospital within one hour of injury and
30.7% reached after one hour of injury representing the prevalence of prehospital time delay in
this study. Road traffic crashes represented half of the injury sources (Table 1).
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Table 1. Sociodemographic and clinical characteristics of the injured patients.

Characteristics Overall n = 632 (%)
Age (years) <15 192 (30.4)
15 to <40 337 (53.3)
>40 to <60 75 (11.9)
> 60 28 (4.4)
Sex Male 426 (67.4)
Female 206 (32.6)
Residence Rural 447 (70.7)
Urban 185 (29.3)
Mean of transportation to the hospital Ambulance 220 (34.8)
Others# 412 (65.2)
Hospital arrival time < One hour 438 (69.3)
> One hour 194 (30.7)
Source of injury Road traffic crash 317 (50.2)
Fall 202 (32.0)
Shooting 10 (1.6)
Burn 10 (1.6)
Animal bite 17 (2.6)
Others* 76 (12.0)
Type of worst injury Cut/laceration/contusion 302 (47.8)
Fracture 186 (29.4)
Burn 10 (1.6)
Abdominal hemorrhage 27 (4.3)
Cerebral hemorrhage 29 (4.6)
Otherse 78 (12.3)
Consciousness level Conscious 546 (86.4)
Semiconscious/unconscious 86 (13.6)

*Others in the mean of transportation refer to private cars, general transportation, and walking

*Others in the source of injury refer to struggle, injury with sharp objects, occupational injuries, and falling of an
object

Others in the type of worst injury refer to fracture base of the skull, vertebral column injury, and amputation of a
limb.

https://doi.org/10.1371/journal.pone.0252044.t001

Older patients (>60 years) were more susceptible to prehospital time delay compared with
middle-aged patients (OR: 5.14, 95% CI 2.26-11.68). Patients residing in rural areas reported a
higher likelihood of prehospital time delay in comparison with those with urban residence
(OR: 3.49, 95% CI 2.22-5.48). Patients diagnosed as semiconscious/unconscious on admission
were less likely to be subjected to prehospital time delay compared with conscious patients
(OR: 0.56,95% CI 0.32-0.96) (Table 2).

Discussion

Emergency service is an integrated system to deliver time-sensitive health services for acute ill-
ness and injury. The emergency care system that delivers these services extends from care at
the site of injury throughout transport to the emergency department. Many health interven-
tions are highly dependent on time to save lives, but only when delivered at the proper time
[14]. This study indicated some associations with prehospital time delay among the injured
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Table 2. Associations with the prehospital delay of the injured patients.

Characteristics < One hour > One hour OR (95% CI)
Age <15 137 (71.4) 55 (28.6) 0.97 (0.67-1.43)
15 to <60 292 (70.9) 120 (29.1) 1
> 60 9 (32.1) 19 (67.9) 5.14 (2.26-11.68)
Sex Male 302 (70.9) 124 (29.1) 0.79 (0.56-1.14)
Female 136 (66.0) 70 (34.0) 1
Residence Rural 280 (62.6) 167 (37.4) 3.49 (2.22-5.48)
Urban 158 (85.4) 27 (14.6) 1
Mean of transportation to the hospital Others# 280 (68.0) 132 (32.0) 1.20 (0.84-1.72)
Ambulance 158 (71.8) 62 (28.2) 1
Source of injury Road traffic crash 218 (68.8) 99 (31.2) 0.86 (0.55-1.36)
Fall 146 (72.3) 56 (27.7) 0.73 (0.44-1.19)
Others* 74 (65.5) 39 (34.5) 1
Type of worst injury Cut/laceration/contusion 226 (74.8) 76 (25.2) 0.67 (0.44-1.04)
Fracture 116 (62.4) 70 (37.6) 1.20 (0.77-1.90)
Othersq 96 (66.7) 48 (33.3) 1
Consciousness level Semiconscious/unconscious 68 (79.1) 18 (20.9) 0.56 (0.32-0.96)
Conscious 370 (67.8) 176 (32.2) 1

OR: Odds ratio

CI: Confidence interval

*Others in the mean of transportation refer to private cars, general transportation, and walking

*Others in the source of injury refer to struggle, injury with sharp objects, occupational injuries, and falling of an object
IOthers in the type of worst injury refer to fracture base of the skull, vertebral column injury, and amputation of a limb.

https://doi.org/10.1371/journal.pone.0252044.t1002

patients arriving at the Emergency Department of Beni-Suef University Hospital in Upper
Egypt. Age >60 years and residing in rural areas were associated with prehospital time delay.
Semiconsciousness/unconsciousness patients were more likely to arrive earlier than conscious
patients.

The results indicated that the old age of injured patients in Beni-Suef was associated with
prehospital time delay. In line with the current findings, a previous study showed that older
patients with stroke seeking emergency care in Taiwan were more susceptible to prehospital
time delay [15]. Another study showed that older patients who presented with ST-elevation
myocardial infarction arrived later at the Emergency Department in comparison with their
younger counterparts with the same condition [16]. The association between prehospital time
delay and old age is unclear but it could be suggested that many older patients live alone and
suffer denial and economic problems; factors that may postpone their arrival to the hospital
[17].

Moreover, the rural residence of the studied patients was associated with a high likelihood
of prehospital time delay which agreed with a previous study from India. This association
could be explained by the increased illiteracy rates in rural areas, lack of access to transporta-
tion, and distant nearby medical services [16]. In Egypt, the rural-urban discrepancies in access
to healthcare are one of the striking defects of the Egyptian healthcare system that may partly
explain the prehospital time delay among patients residing in rural areas [18]. Also, there was
a lack of optimal development in rural areas and a lack of affordability of different forms of
healthcare including emergency health services [19]. Also, the higher illiteracy rate in rural
areas compared with urban areas in Beni-Suef [11] might have attributed to this association.
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Surprisingly, the disturbed consciousness level of the injured patients contributed to less
susceptibility to prehospital time delay. This finding agreed with previous studies conducted
on patients with brain trauma [20, 21]. The conscious patients could be more susceptible to
prehospital time delay due to the absence of external features that can be a source of worry for
a hurry to seek emergency care [20, 21].

Although this study assessed the associations with prehospital time delay among a large
study population, a few limitations should be addressed. First, like most hospitals in Egypt,
Beni-Suef University Hospital suffers a lack of health records including reliable personal and
clinical data of patients and events from the occurrence of injury till reaching the hospital. For
example, no hospital records included data on the vital signs at the scene of the injury and first
aids done. Therefore, the authors depended on the data recorded by the staft of the Emergency
Department after patient arrival. Second, due to logistic problems, the Emergency Department
during the study period was working for two days per week, therefore, the authors couldn’t
assess the associations with prehospital time delay among all injured patients throughout the
study period as they received emergency care in other hospitals.

Conclusion

This study concluded that prehospital time delay was associated with old age, rural residence,
and consciousness level. Thus, conducting health education programs targeting old people
and people residing in rural areas about the seriousness of prehospital delay is warranted.
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