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ABSTRACT
Objectives To identify the intergender variation of on- 
scene time (OST) for highly urgent emergency cases 
conveyed by emergency medical services (EMS) in 
Saudi Arabia and to assess other predictors of OST and 
hypothesise for possible factors delaying OST.
Design A retrospective population- based registry 
study.
Setting Riyadh Province is the largest province 
in terms of population and the second in terms of 
geographical area.
Participants All highly urgent transported patients 
from the scene to emergency departments, be they 
medical emergencies or trauma emergencies during 
2018.
Outcome measure OST difference between men and 
women transported by EMS.
Results In total, 21 878 patients were included for 
analysis: 33.9% women and 66.1% men. The median 
OST for women was 22 min (IQR 15–30) and 18 min 
(IQR 11–26) for men (p<0.001); for medical cases, 
median OST was 23 min (IQR 16–31) for women 
compared with 20 min (IQR 13 – 29) for men (p<0.001); 
for trauma cases, the median OST of both sexes was 
equal. We found the following additional predictors 
of OST: factors of emergency type, sex, age category, 
geographical areas, type of ambulance vehicle and 
hospital type were all significantly associated with 
OST in the crude or adjusted analyses. Factors of 
emergency type, sex, age category, geographical areas, 
type of ambulance vehicle and hospital type were 
also significantly associated with the odds of OST of 
more than 15 min in the crude and adjusted regression 
analyses.
Conclusions The median OST was longer than 15 min 
for more than half of transported cases. For medical 
cases, women had a longer median OST than men. 
Additional predictors associated with prolonged OST 
were the patient’s age, area (ie, urban vs rural), type 
of ambulance vehicle and season. These findings are 
hypothesis generating and require further studies.

INTRODUCTION
Emergency medical services (EMS) in Saudi 
Arabia have been well developed during the 
last decade. They provide different levels of 
emergency care around the clock and free 
of charge. Women’s lower EMS use is one of 
the challenges found; besides, the median 
total EMS time for highly urgent emer-
gency cases was found to be greater than 
1 hour.1 2 The on- scene time (OST) dura-
tion may take greater than half of the total 
period of EMS time and made up the largest 
proportion of total EMS delays.3 4 Long OST 
may lead to consequences affecting patient 
outcomes.5 6 In certain medical circum-
stances, patients’ transportation to a hospital 
as soon as possible is highly recommended.7–10 

Strengths and limitations of this study

 ► It is the first study conducted in the Arabian Gulf 
States that includes a large number of highly urgent 
cases.

 ► The registry relies on the Saudi Red Crescent 
Computerised Aid Dispatching system for automat-
ed detection of time to compute the timeline.

 ► Using registry data has provided us with much sta-
tistical power to detect between- group differences 
and associations for the available characteristics.

 ► Registry lacks other important demographic factors 
related to social status: education, income and eth-
nicity, which might be associated with prolonged 
on- scene time.

 ► Time registered in the database depends on the in-
formation provided by emergency medical services 
providers through wireless communications with 
the call centre; hence, any network failure leads to 
missed data.
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In the American Heart Association (AHA) guideline for 
the early management of patients who had a stroke, it is 
recommended that the OST should not exceed 15 min.7

The OST duration can result from the crews’ decision 
to collect patient history and medical examination.11 
In addition, the period of OST varies according to the 
patient’s status with or without mortality and geograph-
ical areas as urban or rural locations. Sex may also play a 
factor in OST. For example, a US study found that OST 
in women complaining of acute chest pain was higher 
than that in men as the crew needed more time to apply 
ECG.12 Other barriers often prolong OST, particularly 
in trauma cases, when EMS providers’ accessibility to 
patients is difficult. These barriers can be considered 
inevitable causes such as waiting for the police to arrive 
in an incident resulting from criminal causes or waiting 
for the fire brigade to extract a patient from a vehicle or 
a building. It can also be affected in an outdoor address 
such as the street during a mass gathering after road 
traffic accidents.11 13 On the other hand, it can result from 
patient wishes and family intervention in crews’ perfor-
mance and decision, especially when the crew is called 
to a patient’s house. Such intervention is significantly 
affected by culture and educational level and might differ 
between urban and rural areas.

Factors related to patient culture or demography that 
influence OST have not been thoroughly studied in the 
Arabian Gulf States. A recent systematic review found 
that EMS crews in Saudi Arabia consider mass gathering 
during road traffic accidents as one of the most frequent 
barriers affecting their performance to work effec-
tively and in a timely manner, while the presence of the 
patients’ families or bystanders was cited as the second 
salient barrier.2 14 Furthermore, the median of total EMS 
time in the Riyadh Province of Saudi Arabia for trauma 
cases was longer in rural areas than in urban areas, and 
longer than what was found in other countries such as 
Denmark and the USA.1 15 16

The present study aimed to investigate OST and to 
identify differences between sexes regarding the amount 
of time spent at the scene by EMS crews. It also aims to 
identify other patient- related factors associated with time 
spent at the scene for all highly urgent emergency cases 
that were transported to healthcare facilities in the Riyadh 
Province in Saudi Arabia and to hypothesise for possible 
factors delaying OST.

METHODS
Design
This retrospective population- based registry was 
conducted in the Riyadh Province of Saudi Arabia by 
using all EMS database records in the Saudi Red Cres-
cent Computer Aid Dispatching (SRCCAD) system from 
1 January to 31 December 2018. This study complies with 
Strengthening the Reporting of Observational Studies in 
Epidemiology.17

Setting
Riyadh Province is in the central part of Saudi Arabia. It 
has a geographical size of 404 240 km2. It has an approxi-
mate population of 6 792 776 million, according to the last 
national census. The province is composed of 39 different 
cities and Riyadh city is the capital and the largest city in 
Saudi Arabia. Besides, there are hundreds of rural villages 
dotted between or near these cities.18 In Saudi Arabia, 
EMS are free of charge and can be accessed by calling 
the call centre, and in certain exceptional conditions, 
patients can visit ambulance stations distributed all over 
the province, including along highways. EMS crews of 
Riyadh Province are mainly composed of two emergency 
medical technicians (EMTs). They are trained on basic 
life support (BLS) skills to respond to different levels 
of emergency cases but do not administer medicine. 
However, some crews are composed of physicians and 
emergency paramedics. These are called mobile inten-
sive care units (MICUs) and respond to certain highly 
critical cases and provide advanced life support (ALS). 
A third type of EMS crew consists of senior paramedics 
and are dispatched in a rapid response non- transporting 
vehicle (RRNTV). These often arrive earlier to provide 
ALS before the essential transporting ambulances. Time 
indicators are built- in SRCCAD with 20 min for response 
time and 15 min for OST regardless of urgency level.

Saudi EMS implements a strategy of scoop and run, 
which emanated from the Anglo- American model. Most 
EMS chain periods are limited with a predefined time 
to end with the golden hour of total time.19 The OST 
comprises three consecutive periods which are access, 
treatment and loading time.20 Access time starts from 
ambulance vehicles’ arrival to the scene up to crew arrival 
to patients’ location. Treatment time is the period of 
patients’ examination and treatment. Loading time starts 
from moving patients on the stretcher until the crew starts 
to travel to the hospital. The policy underpinning this 
15 min benchmark for OST is that the Saudi EMS poli-
cymakers, based on the number of available crews and 
the volume of patients’ demands, decided that 15 min 
at the scene fit their operational procedures as a policy 
target. An additional consideration was to avoid delaying 
ambulance resources from becoming unavailable for new 
assignments.

However, when there are multiple calls for different 
emergencies at once, SRCCAD may prioritise cases based 
on three levels of urgency and dispatch crews accordingly. 
Patients or their families who have guardianship have the 
right to refuse transportation to hospital after they have 
signed a formal paper of refusal against medical advice. 
However, EMS crews can either transport patients to the 
closest hospitals or treat them at the scene.

Participants and public involvement
Patients and the public were not involved in developing 
the research question, commenting on the database, 
study design, outcome measures, conduct of the study, or 
contributing to the writing or editing of this study.
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Data collection
The data were obtained through the operations and infor-
mation department in the Riyadh branch directorate of 
Saudi Red Crescent Authority. Data were exported from 
Microsoft Excel (V 16.58) saved in an encrypted file on 
a hard disc and converted to an IBM SPSS file V.25 for 
further analyses.

Selection of participants
According to the Saudi EMS definition, highly urgent 
emergency cases are the cases that contacted EMS for 
support after exposure to serious or life- threatening 
illness or injuries that require immediate medical inter-
vention and quick transportation to hospital emergency 
departments (EDs). In this study, all incoming calls for 
patients who were triaged at the dispatching centre of 
SRCCAD as highly urgent emergency cases were included. 
Gynaecological emergencies were excluded because of 
the scope of the study to compare both sexes. In addi-
tion, we excluded records of patients for whom age, sex 
or area was missing and cases categorised by the SRCCAD 
as cases ended by non- conveyance. We considered the 
potential source of bias; therefore, we excluded the lower 
extreme outliers with values equal to zero due to system 
error. Records of missions dispatched for two patients or 
more in one incident were excluded. Similarly, missions 
that involved only an RRNTV were also removed.

Methods of measurement
We included all variables related to patient demographics 
and information related to dispatching missions from 
the time period perspective, starting from calling the call 
centre and ending with the patients’ arrival to private 
and governmental hospitals. The EMS time intervals are 
composed of four different periods21: first, the response 
time, which is the time elapsed starting from receiving 
a call in the call centre and ending by the ambulance’s 
crew’s arrival to the scene; second, the OST, which is the 
time elapsed, starting from arrival to the scene and ending 
by starting to travel back to EMS centre or travelling 
forward toward healthcare facilities; third, the travel time, 
which is the time elapsed from starting to move from the 
scene until the crew’s arrival to healthcare facilities; and 
fourth is the hospital period, defined as the time elapsed 
from arrival to the healthcare facility until handover to 
emergency room staff. EMS database registry recorded 
all events starting from activation time and ending by the 
crew’s departure from the hospitals in the cases where the 
patient had been transported or when the crew leaves the 
scene when transportation had been refused. It measures 
only response time period and total EMS time period 
in seconds. Therefore, the total EMS time in this study 
reflects the four periods. We calculated the OST, travel 
time and hospital time according to standard EMS defini-
tion.21 Those periods in Saudi EMS have individual target 
indicators, such as the response time, 20 min; the OST 
is 15 min, while the travel time has no indicator because 
of EMS providers’ and patients’ safety issue arise if the 

time indicator is too strict due to the risk of driving too 
fast on the way to the hospital. Saudi EMS would consider 
the OST if it exceeded 15 min as a prolonged OST. In 
cases where the call centre dispatched two or more EMS 
crews, we selected by calculating the actual time spent 
with the patient from when the first crew arrived either 
the RRNTV or the main transporting ambulance until the 
patient was transported by ambulance.

In this study, we focused only on the EMS missions that 
had been registered by SRCCAD as highly urgent and 
ended by transporting patients into hospitals. There-
fore, we clustered emergency cases into two cohorts. 
The first cohort was the cluster of EMS mission that 
were dispatched for highly urgent medical emergencies 
(HUMEs) such as acute coronary syndrome, stroke and 
out- of- hospital cardiac arrest. The second cohort was the 
missions dispatched for highly urgent trauma emergen-
cies (HUTE) such as road traffic accidents. Demographic 
features available in the registry that were extracted were 
sex, age and geographical area. Patients’ age was divided 
into three categories according to Saudi Arabian law: 
child: patient with an age below 15 years old, adult: patient 
equal to or over 15 years old but younger than 60 years 
old, and elderly: patient equal to or more than 60 years 
old. Urban area was defined as an area where metropol-
itan and micropolitan cities are located and have a total 
population of equal to or more than 5000 inhabitants. On 
the other side, areas with less than 5000 people or outside 
urban geographical area were considered rural.

We considered the differences in various EMS oper-
ational times from the data collected in a 1- year time 
period. In Saudi Arabia, the weekdays are considered 
from Sunday to Thursday, while Friday and Saturday 
are the weekends. Period of the day is categorised into 
two categories: office time, which is the time that starts 
from 08:00 to 16:00 from Sunday to Thursday, while 
the home time is defined as the time that starts from 
16:01 on the same day up to the next day 07:59 side by 
side with 48 hours of the weekend Friday and Saturday. 
Working shifts are the two daily periods that Saudi EMS 
schedules to provide emergency services. It is composed 
of two periods: the day shift from 08:00 to 20:00 and the 
night shift from 20:00 to 08:00. We also included season. 
The winter season officially starts from mid- December 
to mid- March, then the spring, which starts from mid- 
March to mid- June. Summer starts from mid- June to mid- 
December, followed by autumn, which starts from mid- 21 
September and ends by mid- December.22

Operating vehicle types represented by the three types 
of crews providing EMS for the clustered emergencies 
were included. The first, ambulance type II transporting 
vehicle (BLS ambulance) is the vehicle equipped by two 
EMTs, who can perform BLS and rapid patient trans-
port to hospitals. MICU is another transporting vehicle 
capable of highly qualified physician- based or paramedics 
exposed to long- term training equal to or more than 
4 years. The last type of vehicle is RRNTV, which is oper-
ated in the last decade to arrive at the scene earlier than 
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the transporting vehicle, and it is also operated by highly 
experienced EMS providers, often EMS paramedics. The 
crew of RRNTV can give ALS and do the necessary medical 
work to prepare the patients to be transported. Hospitals 
that receive emergency patients are of two types. We also 
included EDs based on the two types of hospitals. Govern-
mental hospitals are non- profit healthcare organisations 
funded by the Saudi authorities to provide health services 
for all Saudi citizens. Private hospitals are for- profit 
healthcare organisations operated by non- governmental 
healthcare firms for healthcare services.

Statistical analysis
The median and IQR were computed for response time, 
OST, travel time, hospital time and total EMS time, and 
compared between men and women using the Mann- 
Whitney U test. The Kruskal- Wallis and Mann- Whitney U 
test were conducted to test for differences in OST based 
on different demographics related to patients, strati-
fied by sex. The following factors were considered: age 
category, geographical area, period of requesting EMS 
services, season, emergency type (medical or trauma), 
emergency vehicles and type of hospital to which the 
patient was transferred.

To assess what variables were associated with OST, first 
simple linear regression was performed to identify the 
OST difference between different independent predic-
tive variables. After that, multivariable linear regression 
was used to identify which variables were independently 
associated with OST.

Furthermore, we conducted logistic regression to assess 
the association between variables and the odds of an OST 
of more than 15 min based on the SRCCAD indicator. 
Data were presented as ORs with 95% CIs. We considered 
p values of <0.05 as statistically significant.

RESULTS
Characteristics of study subjects
During the study period, 35 944 missions of two types—
transporting and non- transporting vehicles—were 
dispatched to the scene. RRNTV accounted for 3397 
(9.5%) missions, while the transporting vehicles were 
32 547 (90.5%); BLS ambulance 25 988 (72.3%) and 
MICU 6559 (18.2%). Subsequently, 32 547 high emer-
gency patients were transported to Riyadh Province 
hospitals.

Figure 1 presents the flowchart of the transported 
patients. The study exclusion criteria of records removal 
showed that 443 missions records were excluded because 
of gynaecological emergencies, and 8380 missions’ 
records were removed due to missing data related to 
sex, age and geographical area. Given to lower extreme 
outliers that registered the OST as a zero- value due to 
system errors, 1898 missions’ records were excluded to 
avoid bias. Therefore, 24 338 missions that represented 
21 878 transported patients were initially included. 
However, 2460 additional records were excluded because 

they represented supportive RRNTV’s crews who partici-
pated as logistic support side by side to BLS ambulance 
crews, which were the primary transporting ambulances 
of the patients. Subsequently, 21 878 missions of highly 
urgent emergency patients were included in this study. 
We found that 14 454 (66.1%) of cases were male. In 
total, 14 454 (66.1%) missions were for HUME, and 7424 
(33.9%) were for HUTE. Of all, 66.5% of cases were 
attended at the scene by BLS ambulance crews, 22.3% by 
MICU ambulances crews and 11.2% by two crews; 50% 
of them are RRNTVs, and the remaining 50% were BLS 
ambulances.

Main results
Table 1 shows time periods of ambulance service runs, 
including response time, OST, travel time, and hospital 
time. The study showed that each duration of OST and 
travel time for the HUME cohort significantly differed 
between men and women. The median OST of HUME for 
women 23 min (IQR 16–31 min) was significantly longer 
than men 20 min (IQR 13–29 min), p<0.001. The median 
travel time for women 19 min (IQR 10–29 min) was 
significantly longer than men 18 min (IQR 10–29 min), 
p<0.001.

Table 2 shows the median and IQR stratified by patients’ 
demographic and background factors for both HUTE 
and HUME causes. The total median OST was signifi-
cantly longer for women 22 min (IQR 15–30 min) than 
men 18 min (IQR 11–26 min), p=0.001. Most differences 
related to OST between men and women were signifi-
cant, all showing longer OST for women. In addition, all 
characteristics variables of patients and missions except 

Figure 1 Flowchart of included and excluded patients. BLS, 
basic life support; MICU, mobile intensive care unit; RRNTV, 
rapid response non- transporting vehicle.
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the daily hours, weekdays, and working shifts were statis-
tically significant among each group of men and women.

Table 3 illustrates the association between different 
variables and OST. Emergency type, sex, age category, 
geographical areas, types of vehicles and hospital type 
were all significantly associated with OST in the crude or 
adjusted analyses. When adjusted for other variables, all 
besides working hours were retained in the model.

We found that 59.4% of men had an OST of more than 
15 min compared with 75% for women (p<0.001). Table 4 
shows the findings of the crude and adjusted logistic 
regression models. Emergency type, sex, age category, 
geographical areas, types of vehicles and hospital type 
were all significantly associated with the odds of OST of 
more than 15 min, both in crude and adjusted models.

DISCUSSION
The present study showed that more than 50% of emer-
gency cases had an OST of greater than 15 min, which is 
the Saudi EMS standard time for all crews to perform the 
standard operational procedures during OST regardless 
of urgency level. Although the median OST for HUTE 
was closer than HUME to the benchmark of 15 min, about 
25% of those missions still took more than 22 min. OST 
was also prolonged when EMS ambulance missions were 
dispatched for women, the elderly, in urban areas, during 
winter, as advanced EMS services or for transport to private 

hospitals. Several studies demonstrated that an increase 
in OST was associated with adverse outcome.3 5 23–26 In 
addition, the American Stroke Association guideline 
recommends OST to be ≤15 min.7

Children represented 3.7% of EMS missions and had 
significantly shorter OST. Our study is consistent with 
multiple studies that found children’s OST to be signifi-
cantly shorter than adults.27 28 In our study, elderly 
patients had by far the longest median OST. Cultural 
restrictions of face coverage for elderly women reduce 
with an increase in age. Elderly people of both sexes 
in Saudi Arabia most ordinarily live on the first floor 
due to comorbidities and difficulties climbing up to 
the upper floors. In our study, although the median 
OST for elderly people was longer than adults and chil-
dren, the intergender variation in the OST duration for 
elderly people was negligible compared with adults and 
children. A plausible explanation for prolonged OST 
for the elderly might be attributed to the difficulty in 
communication with them about the severity of their 
medical conditions and that more time was required to 
stabilise them.29 A Swedish study found that an increase 
in age is directly proportional to an increase in OST.30 
Sullivan et al found oldest people are significantly asso-
ciated with longer OST.31 However, in another study, no 
association between age and sex and prolonged OST 
was found.32

Table 1 Consecutive time periods of EMS urgent missions according to the two clustered emergency case cohorts for 21 878 
transported patients

EMS intervals
Emergency
type

Male Female

n Median (IQR) n Median (IQR)*

Response time HUM
emergencies

8686 17.0 (12.5–23.2) 6912 17.0 (12.6–23.1)

HUT
emergencies

5768 15.7 (11.2–22.0) 512 15.6 (11.5–21.5)

On- scene time HUM
emergencies

8686 20.0 (13.0–29.0) 6912 23.0 (16.0–31.0)†

HUT
emergencies

5768 15.0 (9.0–21.0) 512 15.0 (10.0–22.0)

Travel time HUM
emergencies

8686 18.0 (10.0–29.0) 6912 19.0 (11.0–31.0)†

HUT
emergencies

5768 19.0 (11.0–30.0) 512 18.0 (12.0–30.0)

Hospital time HUM
emergencies

8686 17.0 (6.0–27.0) 6912 16.0 (5.0–27.0)

HUT
emergencies

5768 18.0 (6.0–28.0) 512 17.0 (6.0–29.0)

Total EMS
time

HUM
emergencies

8686 79.3 (63.7–97.1) 6912 82.8 (67.0–99.8)†

HUT
emergencies

5768 73.8 (58.0–92.3) 512 74.7 (60.8–91.5)

*Mann- Whitney U Test
†Statistically significant difference at a p value of <0.05
EMS, emergency medical services; HUM, highly urgent medical; HUT, highly urgent trauma.
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Although EMS crews had spent more than 15 min for 
most patients at the scene before they transported them 
to hospitals, women were most likely to have longer 
time than men regardless of any explanatory factor. For 
example, in looking at EMS crew types, we found EMS 
missions that were dispatched by MICU crews had longer 

OST than BLS crews, and the dispatching of MICU crews 
increased the odds of prolonged OST regardless of the 
patients’ gender. This finding is line with Schull et al, who 
found dispatching ALS crews compared with the BLS 
crews at the scene increase the OST by 5.6 min.33 Yet, we 
found that the median OST for MICU crews was longer 

Table 2 Median on- scene time difference between sexes for high urgent transported patients (N=21 878)

Male Female

n (%) Median (IQR)* n (%) Median (IQR)*,†

Patients (no./N) 14 454 (66.1) 18.0 (11.0–26.0) 7424 (33.9) 22.0 (15.0–30.0)**

Emergency type

  HUME 8686 (60.1) 20.0 (13.0–29.0)†† 6912 (93.1) 23.0 (16.0–31.0)‡‡

  HUTE 5768 (39.9) 15.0 (9.0–21.0)†† 512 (6.9) 15.0 (10.0–22.0)††

Age category

  Child <15 550 (3.8) 14.5 (9.0–22.0)†† 267 (3.6) 18.0 (11.0–25.0)‡‡

  Adult 15–<60 9803 (67.8) 16.0 (10.0–24.0)†† 3299 (44.4) 21.0 (14.0–29.0)‡‡

  Elderly ≥60 4101 (28.4) 22.0 (15.0–30.0)†† 3858 (52.0) 23.0 (17.0–31.0)‡‡

Scene location

  Urban 13 562 (93.8) 18.0 (12.0–26.0)†† 7238 (97.5) 22.0 (16.0–30.0)‡‡

  Rural 892 (6.2) 11.0 (6.0–19.0)†† 186 (2.5) 15.0 (9.0–21.0)‡‡

Daily hours

  Home time 10 901 (75.4) 18.0 (11.0–26.0) 5433 (73.2) 22.0 (15.0–30.0)**

  Office time 3553 (24.6) 18.0 (11.0–26.0) 1991 (26.8) 22.0 (15.0–30.0)**

Week days

  Sunay–Thursday 10 300 (71.3) 18.0 (11.0–26.0) 5333 (71.8) 22.0 (15.0–30.0)**

  Weekend 4152 (28.7) 18.0 (11.0–26.0) 2091 (28.2) 22.0 (15.0–30.0)**

Working shift

  Day shift 6770 (46.8) 18.0 (11.0–26.0) 3652 (49.2) 22.0 (15.0–30).0**

  Night shift 7684 (53.2) 18.0 (11.0–26.0) 3772 (50.8) 22.0 (15.0–30.0)**

Season

  Winter 3512 (24.3) 19.0 (12.0–27.0)†† 1901 (25.6) 23.0 (16.0–31.0)‡‡

  Spring 3583 (24.8) 18.0 (11.0–26.0)†† 1756 (23.7) 22.0 (15.0–30.0)‡‡

  Summer 3573 (24.7) 17.0 (11.0–25.0)†† 1771 (23.9) 22.0 (15.0–30.0)‡‡

  Autumn 3786 (26.2) 18.0 (12.0–25.0)†† 1996 (26.9) 22.0 (15.0–29.0)‡‡

Vehicle types

  BLS 9722 (67.3) 17.0 (10.0–24.0)†† 4817 (64.9) 21.0 (14.0–29.0)‡‡

  MICU 3204 (22.2) 20.0 (13.0–28.0)†† 1675 (22.6) 24.0 (17.0–31.0)‡‡

  Two crews‡ 1528 (10.6) 22.0 (16.0–30.0)†† 932 (12.6) 25.0 (19.0–33.0)‡‡

Receiving EDs 14 391§ 7402¶

  Governmental 12 165 (84.2) 18.0 (11.0–26.0)†† 6271 (84.5) 22.0 (15.0–30.0)‡‡

  Private 2226 (15.4) 19.0 (13.0–28.0)†† 1131 (15.2) 23.0 (17.0–31.0)‡‡

*Kruskal- Wallis test.
†Mann- Whitney test.
‡Missions attended by rapid response non- transporting vehicles and the essential transporting vehicle.
§63 removed because of undocumented hospital.
¶22 removed because of undocumented hospital.
**Statistically significance at p- value <0.05 between groups.
††Statistically significant at a p value of <0.05 within groups.
‡‡Statistically significant at a p value of <0.05 within groups and between groups.
BLS, basic life support; ED, emergency department; HUME, highly urgent medical emergency; HUTE, highly urgent trauma emergency; 
MICU, mobile intensive care unit.
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for women than men, although our data did not include 
the type and number of interventions at the scene. Our 
study revealed EMS crews staying a half- hour or more at 
the scene for 25% of adult women regardless of the calls’ 
reasons. We compared this finding with their counter-
part of adult men, and we found the difference was at a 
minimum of 5 min. Given the unavailable data elucidating 
number and type of medical interventions at the scene, 

we are unable to clarify the medical reasons triggering 
this difference. Moreover, our study data cannot reveal 
whether women could receive less or more intervention 
than men at the scene. For example, studies in the USA 
showed women had received less EMS interventions and 
treatment compared with men.34 35 Although we look for 
explanations in Saudi EMS setting, the gender differ-
ences are not confined to our study. Our findings are in 

Table 3 Simple linear and multivariable linear regression of on- scene time according to different predictors (N=21 878)

Predictors’ variable n (%)

Crude Adjusted

Regression coefficient
(95% CI)

Regression coefficient
(95% CI)

Emergency type (ref), n/N (%)

  HUME 15 598 (71.3)

  HUTE 6280 (28.7) −6.5 (−6.9 to −6.1)‡ −4.2 (−4.6 to −3.8)‡

Sex (ref), n/N (%)

  Male 14 454 (66.1)

  Female 7424 (33.9) 3.9 (3.6 to 4.3)‡ 1.8 (1.5 to 2.2)‡

Age category (ref), n/N (%)

  Adult 13 102 (59.9)

  Child (<15) 817 (3.7) −1.5 (−2.4 to −0.5)‡ −2.3 (−3.2 to −1.4)‡

  Elderly (≥60) 7959 (36.4) 4.7 (4.3 to 5.1)† 2.1 (1.7 to 2.5)‡

Scene location (ref), n/N (%)

  Urban 20 800 (95.1)

  Rural 1078 (4.9) −5.5 (−6.3 to −4.7)‡ −2.6 (−3.4 to −1.8)‡

Daily hours (ref), n/N (%)

  Home time 16 334 (74.7)

  Office time 5544 (25.3) 0.5 (0.15 to 0.95)‡ 0.4 (−0.1 to 1.0)

Seven days (ref), n/N (%)

  Weekdays 15 633 (71.5)

  Weekend 6245 (28.5) −0.2 (−0.4 to 0.4) 0.2 (−0.2 to 0.6)

Working shift (ref), n/N (%)

  Day shift 10 422 (47.6)

  Night shift 11 456 (52.4) −0.5 (−0.84 to −0.14)‡ −0.1 (−0.5 to 0.3)

Season (ref), n/N (%)

  Summer 5344 (24.4)

  Winter 5413 (24.8) 1.4 (0.9 to 1.9)‡ 0.8 (0.3 to 1.2)‡

  Spring 5339 (24.4) 0.3 (−0.2 to 0.8) 0.1 (−0.3 to 0.6)

  Autumn 5782 (26.4) 0.2 (0.3 to 0.6) −0.2 (−0.7 to 0.3)

Ambulance vehicle (ref), n/N (%)

  BLS 14 539 (66.5)

  MICU 4879 (22.3) 2.8 (2.3 to 3.2)‡ 2.3 (1.9 to 2.7)‡

  Two crews* 2460 (11.2) 4.9 (4.4 to 5.5)‡ 3.7 (3.2 to 4.3)‡

Receiving EDs† (ref), n/N (%)

  Governmental 18 436 (84.6)

  Private 3357 (15.4) 1.6 (1.1 to 2.0)‡ 0.9 (0.5 to 1.4)‡

*Missions attended by rapid response non- transporting vehicles and the essential transporting vehicle.
†85 records of undocumented hospitals were removed and not counted.
‡Statistically significant at a p value of <0.05.
BLS, basic life support; EDs, emergency department; HUME, highly urgent medical emergency; HUTE, highly urgent trauma emergency; MICU, 
mobile intensive care unit.
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line with several studies from other countries which often 
found that women had a longer median or average OST 
compared with men.12 28 29 31 33 34 None of these studies 
investigated the impact of different sociocultural factors 
on spent time at the scene for patients. One of these 
found that women had more extended OST than men for 
non- ST- elevation myocardial infarction and ST- elevation 
myocardial infarction, despite ECG being implemented 
for both men and women.12

In our study, OST and total EMS time for HUME were 
longer for women than men, while missions dispatched to 
HUTE did not show any difference. HUME missions may 
be more often for patients in household buildings than 
to HUTE missions that may be dispatched more often 
to open areas such as streets (eg, for vehicle accidents). 
Most HUTEs are involved by third parties like the Saudi 
police, which limit any cultural barriers. While in HUME, 
the profound sex difference in median OST in HUME 

Table 4 Association of predictor variable and on- scene time longer than 15 min (N=21 878)

Predictive variable n (%) Crude OR (95% CI) Adjusted OR (95% CI)

Emergency type (ref), n/N (%)

  HUME 15 598 (71.3)

  HUTE 6280 (28.7) 0.3 (0.3 to 0.4)‡ 0.5 (0.47 to 0.55)‡

Sex (ref), n/N (%)

  Male 14 454 (66.1)

  Female 7424 (33.9) 2.0 (1.9 to 2.2)‡ 1.4 (1.3 to 1.5)‡

Age category (ref), n/N (%)

  Adult 13 102 (59.9)

  Child (<15) 817 (3.7) 0,72 (0.63 to 0.83)‡ 0.61 (0.5 to 0.7)‡

  Elderly (≥60) 7959 (36.4) 2.5 (2.4 to 2.70)‡ 1.7 (1.6 to 1.8)‡

Scene location (ref), n/N (%)

  Urban 20 800 (95.1)

  Rural 1078 (4.9) 0.3 (0.3 to 0.3)‡ 0.5 (0.4 to 0.6)‡

Daily hours (ref), n/N (%)

  Home time 16 334 (74.7)

  Office time 5544 (25.3) 1.05 (1.0 to 1.1) 1.0 (0.9 to 1.1)

Seven days (ref), n/N (%)

  Weekdays 15 633 (71.5)

  Weekend 6245 (28.50 1.0 (0.9 to 1.0) 1.0 (0.9 to 1.0)

Working shift (ref), n/N (%)

  Day shift 10 422 (47.6)

  Night shift 11 456 (52.4) 1.0 (0.9 to 1.0) 1.0 (0.9 to 1.1)

Season (ref), n/N (%)

  Summer 5344 (24.4)

  Winter 5413 (24.8) 1.2 (1.1 to 1.3)‡ 1.1 (1.0 to 1.2)‡

  Spring 5339 (24.4) 1.0 (1.0 to 1.1) 1.0 (0.9 to 1.1)

  Autumn 5782 (26.4) 1.0 (1.0 to 1.1) 1.0 (0.9 to 1.1)

Ambulance vehicle (ref), n/N (%)

  BLS 14 539 (66.5)

  MICU 4879 (22.3) 1.7 (1.6 to 1.8)‡ 1.5 (1.4 to 1.7)‡

  Two crews* 2460 (11.2) 2.7 (2.5 to 3.0)‡ 2.2 (2.0 to 2.5)‡

Receiving EDs† (ref), n/N (%)

  Governmental 18 436 (84.6)

  Private hospital 3357 (15.4) 1.5 (1.4 to 1.6)‡ 1.3 (1.2 to 1.5)‡

*Missions attended by rapid response non- transporting vehicles and the essential transporting vehicle.
†85 records of undocumented hospitals’ EDs were removed and not counted.
‡Statistically significant at a p value of <0.05.
BLS, basic life support; ED, emergency department; HUME, highly urgent medical emergency; HUTE, highly urgent trauma emergency; MICU, mobile 
intensive care unit.
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missions might primarily be explained by Saudi house 
design and culture. It is customary in Saudi Arabia for the 
upper floors and rooms far from the residential home’s 
main entrance to be a suitable residence for women. It 
has been proven that house design has an impact on 
delaying the access time to the patient after crew arrival to 
the scene.36 37 Saudi houses are relatively large due to the 
high average number of family members.38 When EMS 
crews arrive at the scene, they must usually walk a longer 
distance to reach the female- patient locations. Moreover, 
cultural differences in Saudi Arabia require women to be 
fully covered at the presence of non- primary relative men 
such as the EMS all- male crews, and that is why it might 
take a considerable time before the crew are allowed 
access to the patient.

Another possible reason for the delay during the 
scene period for Saudi women is the loading process 
into ambulance vehicles by all- male crews. This process 
would require strict adherence by crews’ members to use 
the ambulance stretchers even if the patient can walk 
independently or with crew members’ support, while for 
Saudi men, the stretcher could be waived if the patient 
prefers walking without it. However, to the best of our 
knowledge, no previous study has investigated the influ-
ence of culture and home design and whether they have a 
role in prolonging the OST duration for men or women. 
Thus, further research on this topic is warranted.

In Saudi culture, men are usually involved in decision- 
making related to the transportation of children and 
elderly of both sexes, and women of all ages. Some 
Saudi women demand that their primary male relative 
be present to discuss their health status and plan further 
action. Some still need guardianship for signing the 
consent for medical intervention, although they have 
the right to sign it themselves.39 40 In specific circum-
stances, the women’s guardian can prohibit them from 
transportation to the hospital by ambulance.41 A Saudi 
study found that Saudi women had lower health literacy 
than men.42 Two other Saudi studies revealed that Saudi 
women were less likely to use EMS and were more likely to 
refuse transportation by ambulance than men.1 43 There-
fore, the longer OST among women might be explained 
by their reluctance to be transported and that the ambu-
lance crew spent more time to educate them and their 
guardians about the importance of ambulance trans-
portation. Further qualitative research may be needed 
to identify factors that lead to prolonged OST at house-
holds. This study lacks the data necessary to do so. No 
previous narrative inquiry has been performed to study 
this phenomenon in Saudi Arabia. An Australian qual-
itative study investigated the barriers confronting para-
medics because of cultural barriers of middle eastern 
people living in Australia who might have a cultural 
resemblance to Saudi people.44 The informants’ para-
medics stated that they found difficulties in providing 
care due to specific norms and behaviour emanating 
from Middle East culture, and time management at the 
home locations was affected.44

A significant delay on the scene can deprive women of 
receiving important medical intervention, unable to be 
provided by the ambulance crew, in a timely manner in 
definitive care especially in life- threatening cases. Due 
to the longer OST for women, they are more exposed to 
unexpected adverse events such as late or unsafe arrival 
to hospitals, especially when the crews are committed to 
not exceeding the golden hour, the benchmark related 
to the total EMS time, and risk road accidents themselves.

Strengths and limitations
Our study as a retrospective study has several limitations, 
all pertaining to the EMS registry. The registry relies on 
the SRCCAD automated detection of time to compute the 
timeline. However, one- fourth of data were missing, and 
we observed impossible outliers that may have arisen due 
to network failure during the communication between 
call centre and crews at the scene. Our exclusion of those 
missing data and outliers might have induced selection 
bias. Another limitation is the non- availability of variables 
that may explain the gender differences in more detail, 
such as socioeconomic characteristics, time between 
onset of symptoms and EMS call, type of treatment at the 
scene and OST stratified by its four phases: arrival at the 
scene until accessing the patient, patient assessment time, 
treatment phase and loading time. On the other hand, 
using registry data has provided us with much statistical 
power to detect between- group differences and associa-
tions for the characteristics that were available.

Perceived urgency and severity rely on the call centre’s 
triaging system and additional confirmation by crews 
during arrival at the scene, which might not reflect the 
real patient condition when the patients arrive at the 
hospital. Therefore, some misclassification in the urgency 
types may have occurred. However, our data do reflect 
daily practices in which urgency levels are determined as 
early as possible during the mission as possible. However, 
with future involvement in the EMS data set, researchers 
could explain those reasonable and unavoidable causes 
that lead to the lateness.

Considering the linking of the registry data to outcomes 
data on patients’ receiving hospital data such as mortality, 
28- day survival and 6- month survival, we showed OST 
statistical significance between sexes but limited to show 
the clinical significance. The last limitation belongs to the 
study design of clustering heterogeneous emergency types 
into two cohorts and the Saudi benchmarks of 15 min. As 
a result, our study cannot compare our finding of OST 
with the essential international guideline like AHA of 
the recommended OST for specific emergency cases like 
out- of- hospital cardiac arrest, acute coronary syndrome 
and stroke. However, our study showed that female time 
to access definitive care during medical emergencies is 
more extended. With future involvement in the EMS data 
set, researchers could explain the relationship between 
time performance and EMS outcomes.

Finally, our study’s generalisability might apply to urban 
and rural areas of other different Saudi provinces and 
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the other Arabian Gulf States having similar EMS systems 
except for Macca city in Saudi Arabia because of Hajj and 
the influx of Muslims gathering during different seasons.

CONCLUSIONS
This study shows that median OST was longer than 15 min 
for more than half of transported cases. In addition, it 
was longer for women for HUME at every time and place, 
regardless of age category, crew type and receiving hospital. 
For those EMS missions that had been dispatched for 
HUTE, there was no difference. Furthermore, missions 
to children, in rural areas, for trauma patients, for crews 
dispatched by BLS ambulances, in summer as a season, 
or transported to EDs of governmental hospitals were all 
significant predictors for shorter OST. These findings are 
hypothesis generating and require further studies.
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