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Purpose: Emergency medical service (EMS) consumption is increasing worldwide. Some 
EMS cases in Saudi Arabia result in nonconveyance of patients. The aim of the present study 
was to determine the relationship between nonconveyed EMS cases and on-scene time 
intervals in Riyadh EMS centers.
Methods: Nonrandomized retrospective data obtained from EMS providers of nonconveyed 
emergency cases were gathered and analyzed. Data were taken from the ten busiest EMS 
centers in Riyadh, Saudi Arabia from January 1 to April 30, 2019. Analyses of means ± SD, 
bivariate comparisons, multivariate analysis, CI correlations, and regressionwere performed.
Results: Categories of nonconveyed cases were “Treatment given at the scene” V1 = 66, 
“Refused by patient/relative” (V2 = 876), “Patient not found” (V3 = 67), “Dead patient” (V4 = 
80”, “Other (police, etc)” (V5 = 34), and NA (96). We found highly significant differences 
(p<0.001) among several categories of nonconveyed cases and on-scene time intervals among 
EMS centers.
Conclusion: This study found that there were highly significant differences among several 
categories of nonconveyed cases in relation to on-scene time intervals for different EMS 
centers. Results indicated that the probability of nonconveyance decisions was more likely to 
increase in the categories “Refused by patient/relative,” “Patient not found,” and “Dead 
patient.” The results did not reveal details of what happened on scene during or after the 
nonconveyance decision had been made, which needs to be investigated.
Keywords: nonconveyed cases, on-scene time interval, emergency medical service 
paramedics

Introduction
The Saudi Red Crescent Authority is the system provider of emergency medical 
services (EMSs) in Saudi Arabia. It has a presence in all 13 provinces, running 
>1,290 ambulances, employing nearly 6,000 EMS providers, and operating more 
than 400 stand-alone EMS centers.1 The Saudi EMS is operated based on

Article 5 of the regulations of the Saudi Red Crescent Authority, which stipulates that in 
order to achieve its objectives, the authority shall undertake the task of providing EMSs as 
the main provider of these services in Saudi Arabia, and this includes ambulance transporta-
tion and prehospital health services for patients and those injured in accidents and disasters.2 

Saudi EMS operations result in a wide range of conveyance and nonconveyance 
cases for patients. A summary report of the Saudi EMS showed that nearly 480,000 
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calls were received in 2019 and 20% (97,832) of patients 
nonconveyed.3 Specifically, in Riyadh >58,000 calls were 
received in the same year, and 11,252 patients 
nonconveyed.4 Nonconveyance of EMS cases in Saudi 
Arabia is notable in both ground- and air-ambulance 
operations.5

Generally, EMS consumption is increasing steadily 
worldwide. A couple of reasons for this are increased 
aging populations and changes in social support and acces-
sibility. EMS systems are expected to maintain quality of 
care and level of accessibility to the services.6 Commonly, 
10% of EMS cases are characterized as critical 
emergencies.7 Moreover, increased EMS-response volume 
is associated with a spontaneous increase in the proportion 
of nonconveyed cases.8,9

EMS providers attending the scene may decide not to 
convey all patients to hospital.10 For decades, nonconvey-
ance after dispatching EMS units has been perceived as a 
hindrance to the quality and efficiency of EMS operations 
the may jeopardize operational cost-effectiveness, leading 
to resource wastage.7 However, Paulin et al and Höglund 
et al posited that trends of EMS might be changing, as 
EMS providers are increasingly assessing and treating 
patients without conveyance to hospital. Nonetheless, 
they also asserted that this strategy should be planned 
and implemented carefully to ensure patient safety.11,12

In a systematic review using Medline, PubMed, 
CINAHL, and Embase, 67 studies found that nonconvey-
ance rates were 3.7%–93.7%. Data released in 2017 stated 
that only 38% of all calls received and attended by ambu-
lances in England were conveyed to an ED. For noncon-
veyed cases, 85% were patients treated and discharged at 
the scene (43,108 of 50,894).8 A recent report indicated 
that 17.7% of cases were not conveyed by ambulance.13 

Moreover, Breeman et al reported that nearly 26.2% of 
ambulance runs resulted in nonconveyance.14

Phillips et al described reasons for nonconveyance of 
probable patients. Using correlations between call types 
and response time, thyey found that most calls were med-
ical (54%) and (19%) nonconveyed.15 Nonconveyed 
patients have a variety of common initial complaints 
related to trauma and neurology, in addition to vulnerable 
patient groups, such as children and the elderly.8 Younger 
patients, those from rural areas, and those with mental and 
behavioral disorders were more likely to be 
nonconveyedy.14 Another investigation found that 58.6% 
of nonconveyed patients had at least one abnormal vital 
function/observation-scale measure.16

Outcomes for patients who contact EMSs and are not 
conveyed to an ED might change.10 Therefore, what hap-
pens to patients after nonconveyance is an interesting area 
to explore. A retrospective investigation reported that 
within 3 days of call, 9% had recontacted the ambulance 
service, 12.6% attended an ED, 6.3% had been admitted to 
hospital, and 0.3% had died. Rates increased within 7 
days: 12% recontacted the ambulance service, 16.1% 
attended an ED, 9.3% were admitted to hospital, and 
0.5% died.10 Other evidence showed that within 24– 
hours after nonconveyance, 2.5%–6.1% of patients had 
had recontacted EMSs and 4.6%–19.0% had presented 
themselves at an ED. Mortality rates vary from 0.2%– 
3.5% after 24 hours to 0.3%–6.1% after 72 hours.8 A 
prospective observation by Breeman et a, conducted to 
cross-check whether decisions made by EMS nurses not 
to convey patients to a hospital were correct or not. The 
study found that of the 1,095 participating patients, 271 
(24.7%) requested secondary medical attention for the 
same complaint. A total of 873 (79.7%) patients were 
satisfied with the nonconveyance, and 44 (4.0%) thought 
that the EMS nurse’s nonconveyance decision was incor-
rect, as the patient needed help afterward.14

However, patients may refuse conveyance, and in cer-
tain circumstances EMS providers refuse patient convey-
ance. In cases where conveyance is refused by EMS 
providers, there is evidence that most of these clients did 
not require urgent medical care.8,14,17 Nonetheless, non-
conveyance occurs in all types of EMS systems and gen-
eral patient populations.

For those patients who refuse to be conveyed, alter-
native methods, such as community services, alternative 
transport, and specific interventions, including community 
fall-prevention programs, have been suggested.2019)8,18,19 

Other suggested alternatives include treatment and release 
on scene or referral to a primary health–care facility.

On another note, prior assessment of patients by EMS 
personnel is a factor required to identify nonurgent cases 
that are less likely to need emergency care.20 Other factors 
that may motivate the nonconveyance decisions have been 
identified, including patients with low-acuity conditions 
and EMS-triage competence of dispatchers and 
paramedics.8,18 Ebben et al suggested that factors influen-
cing nonconveyance decisions are related to the profes-
sional (competence, experience, intuition), the patient 
(health status, refusal, wishes, and best interests), the 
health-care system (access to general practitioner/other 
health-care facilities/patient information), and supportive 
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tools (online medical control, high-risk card).8 However, 
insufficient triage ability of dispatchers and EMS provi-
ders is a factor that presumably affects triage accuracy and 
assessment of severity of the patient’s condition.14

“On-scene time interval” is defined as the time EMS 
providers stay on scene by the patient’s side until 
conveyance.21,22 Several studies have measured on-scene 
time interval and its status when EMS procedures were 
applied. The regular on-scene time interval is 11 minutes, 
which is prolonged by performing advanced life support 
(ALS) and basic life support (BLS) procedures. Others 
have found that the average on-scene time interval was 
15–24 minutes.

Death or suspicion of death is time-consuming for 
EMS providers. A recently report found that deaths at 
the scene accounted for 9% of cases.23,24 In addition, 
minor trauma was the most frequent condition among 
nonconveyed cases: 27% were treated and released at the 
scene, 24% refused treatment, 39% were left with their 
relatives, 36% were left alone, and 18% were left with the 
police.

Little information is available on what really happens 
to patients at the scene while the ambulance crew is there 
after making a nonconveyance decision. In addition, the 
literature reviewed did not address the relationship 
between nonconveyed cases and the time interval that the 
ambulance crew spend on scene. Moreover, in an attempt 
to benefit from information obtained from reports of such 
cases, the aim was to examine the data obtained from EMS 
operations to find out more iabout nonconveyed cases. As 
such, the present study aimed to determine the relationship 
between nonconveyed EMS cases and on-scene time inter-
val in Riyadh EMS centers.

Since these nonconveyances had already occurred, sev-
eral questions were chosen for investigation. After the 
nonconveying decision was made, does the EMS system 
set a time limit interval on providers staying at the scene? 
How long do EMS providers stay at the scene? And why? 
Do EMS providers stay at the scene longer for certain 
categories of nonconveyance? Are there any other differ-
ences regarding on-scene time interval among various 
categories of nonconveyed cases? Dose consultation with 
various parties prolong on-scene time interval? What are 
the formalities and paperwork that have to be done? Do 
EMS providers spend less or longer at the scene for 
official places (eg, police departments)? What are the 
alternatives of nonconveyance provided to the patients? 

Such assumptions will be linked, if there is any linkage, 
to the results and discussed.

Methods
Design
Nonrandomized retrospective data of nonconveyed emer-
gency cases were obtained from the EMS-service agency 
and analyzed. Data were collected from the ten busiest 
EMS centers in Riyadh from January 1 to April 30, 2019. 
Nonconveyed cases and on-scene time intervals of EMS 
providers with patients for each EMS center were ana-
lyzed. Data regarding canceled calls were excluded.

Data Analysis
Data are expressed as means ± SD. Bivariate comparisons 
were performed using χ2 tests for continuous and discrete 
variables. Multivariate analysis was performed using 
logistic regression, and results are expressed as ORs and 
95% CIs, in accordance with Schwabe et al.25 Finally, 
correlational and regression analysis were fitted through-
out (Proc Corr and Reg; SAS Institute)26 (Kleinman & 
Horton, 2010).27

Ethical Considerations
The present study was approved by the Institutional 
Review Board at King Saud University (E-20-5244). 
Data collected were from official documents of the EMS 
agency. As these data encompass confidential information, 
measures were applied to protect the confidentiality of 
information. Data were kept by the primary researcher. 
Only necessary data were extracted, and separately and 
carefully handled.

Results
Total emergency calls made to the dispatcher and assigned to 
the ten EMS centers in Riyadh within the 3-month period 
numbered 7,179. Of those, 5,387 (75.05%) cases were con-
veyed to hospitals, but this was not the focus of the present 
study. The remaining 1,792 (24.95%) were considered non-
conveyed. Of these, 402 (22.38%) had been canceled by the 
dispatcher, and were excluded from the analysis. Additionally, 
171 (8.8%) cases had insufficient information and were 
excluded. Two data sets were extracted and cross-tabulated 
as center number vs number of cases in each category for 
nonconveyed cases and number of cases vs on-scene time 
interval. Figure 1 shows cases that were included in the 
study, which was 68% (1,220) of all nonconveyed cases.
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Nonconveyed Cases
Table 1 and Figure 2 summarizes the six categories of 
nonconveyed cases. “Refused by patient/relatives” repre-
sented 876 (71.86%) of all nonconveyed cases, and had 
the highest values in two centers: 146 (15%) and 131 
(13.5%) cases. The mean for this category in all centers 
was 87.6±34.06, indicating a higher score than the rest. 
Nonetheless, EMS Centers 22 and 24 were found to record 
the highest in nonconveyed cases, presenting 232 and 189 
cases (19% and 15.5%), respectively.

On-Scene Time Interval
On-scene time-interval data were evaluated and divided 
into five time-categories (1–10, 11–20, 21–30, and >30 

minutes), as shown in Table 2 and Figure 3. In the 11- to 
20-minute category, all centers had a total of 323 (26.4%) 
cases and above average for the rest of the time intervals, 
whereas Center 24 had the highest value in nonconveyed 
cases, amounting to 64 cases (19.8%). The mean this 
category in all centers was 32.3±18.12.

Statistical Analysis
As presented in Table 3, the results indicated that the 
“Refused by patient/relative,” “Patient not found,” “Dead 
patient,” and “NA not available” categories were more 
likely to increase the probability of nonconveyed cases 
by about 44.608-, 1.016-, 1.226-, and 1.493-fold, respec-
tively, compared with the “Treatment given on-scene” 

Figure 1 Nonconveyed cases included in the study.

Table 1 Center vs Categories of Nonconveyed Cases

Center Nonconveyed Cases Total %

Treatment Given 
on Scene, V1

Refused by 
Patient/Relative, 
V2

Patient Not 
Found, V3

Dead 
Patient, 
V4

Other 
(Police, etc), 
V5

NA (Not 
Available), V6

1 3 111 2 6 3 4 129 10.57

12 4 86 5 3 8 15 121 9.91
16 11 102 9 6 2 5 135 11

19 1 63 0 1 2 2 69 5.65

21 4 68 7 4 2 6 91 7.45
22 15 146 13 26 1 31 232 19

24 23 131 11 14 7 3 189 15.5

26 1 47 3 1 0 5 57 4.67
3 2 48 6 8 2 2 69 5.65

6 2 74 11 11 7 23 128 10.49

Total 66 876 67 80 34 96 1,220 100

Mean 6.6 87.6 6.7 8

SD 7.38 34.06 4.296 7.57
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category. Moreover, the “Other (police, etc)” category was 
more likely to decrease the probability of nonconveyed 
cases for different centers by approximately 0.501-fold, 
with pronounced significant effects for the “Refused by 
patient/relative,” “Other (police, etc),” and “NA (not avail-
able)” categories (p<0.05).

There were highly significant differences (p<0.001) 
among categories of nonconveyed cases for different 
centers, varying from 146 cases for the “Refused by 
patient/relative” category at center 24 to none for the 
“Patient not found” and “Other (police, etc)” categories 
at centers 19 and 26, respectively. Additionally, there 
were highly significant differences (p<0.001) among 
centers for categories of nonconveyed cases, which are 
shown in Table 4.

As shown in Table 5, there were highly significant 
differences (p<0.001) among categories of on-scene time 
interval for centers, varying from 111 cases for the NA 
category in center 22 to three cases for the >30 category in 
center 2. Additionally, there were highly significant differ-
ences (p<0.001) among centers for categories of on-scene 
time interval.

Table 6 demonstrates that there were pronounced sig-
nificant differences (p<0.05) among all categories for non-
conveyed cases for different centers, except for the “Other 
(police, etc)” category, compared with the categories 
“Treatment given on-scene,” “Refused by patient/relative,” 
“Patient not found,” and “Dead patient.” Also, the cate-
gories “Refused by patient/relative” and “Patient not 
found,” and “NA (not available)” showed nonsignificant 

Figure 2 Station vs category for nonconveyed cases.

Table 2 Centers vs On-Scene Time Intervals

Center On-Scene Time Interval Total %

1–10, V1 11–20, V2 21–30, V3 >30, V4 NA (Not Available), V5

1 19 53 27 6 24 129 10.57
12 14 23 11 6 67 121 9.91

16 11 22 7 11 84 135 11
19 8 22 4 3 32 69 5.65

21 17 23 12 6 33 91 7.45

22 27 56 19 19 111 232 19
24 29 64 21 7 68 189 15.5

26 12 15 5 5 20 57 4.67

3 6 16 4 4 39 69 5.65
6 11 29 17 10 61 128 10.49

Total 145 323 127 76 539 1,220 100

Mean 15.4 32.3 12.7 7.6

Std. Deviation 7.677 18.12 8.01 4.765
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associations with the categories “Treatment given on- 
scene,” “Refused by patient/relative,” and “Other (police, 
etc,” p>0.05).

Table 7 indicates significant differences (p>0.05) 
among all categories of on-scene time interval for centers, 
except for those in the 1–10, 11–20, and 21–30 categories. 
Also, the 11–20 and 21–30 categories showed significant 
relationships (p<0.05) with the NA and >30 categories.

Among several types of polynomial regression analysis, 
quadratic regression was considered best to describe asso-
ciations between number of cases and on-scene time-interval 
categories — y=437.20−252.32 (x) + 51.07 (x2 — where y is 
the number of cases and x the value of the on-scene time- 
interval categories shown in Table 8.

Discussion
The present study focused on determining the relationship 
between nonconveyed EMS cases and on-scene time inter-
val for Riyadh EMS services. No such study in a similar 
setting has been reported. Several studies on nonconveyed 
cases have been conducted by the authors of the present 
study.28 As such, no previous studies can be compared with 
this study’s outcome in terms of the setting. Moreover, the 
present study was limited to analyzing specific data related 

to nonconveyed cases, which makes it difficult to compare 
exact outcomes with reviewed literature.

In the present study, the total emergency cases 
recorded within the aforementioned period were 7,178, 
of which 5,387 conveyed cases were excluded. The 
remaining 1,792 (25%) nonconveyed cases were included 
and classified into categories according to the report of the 
EMS providers: “Treatment given at the scene” (V1 = 66), 
“Refused bypatient/relative” (V2 = 876), “Patient not 
found” (V3 = 67), “Dead patient” (V4 = 80), “Other 
(police, etc)” (V5 = 34), and “NA (not available)” = 96. 
The results suggest a main factor in nonconveyance was 
refusal by patients and relatives, which also was one of the 
factors reported by Ebben et al, 2017.(health status, refu-
sal, wishes, and best interests).8

We found that nonconveyed cases accounted for 
approximately 25% of all received EMS calls. This falls 
within the range stated by Ebben et al in systematic 
review8 and is similar to the finding of Breeman et al, 
where 26.2% of ambulance runs resulted in 
nonconveyance.14 This study’s result is lower than that 
found for the London metropolitan area, where 38%, 
were not in need of emergency assistance and not 
conveyed.8 However, it was higher than that reported by 

Figure 3 EMS center vs on-scene time interval of nonconveyed cases.

Table 3 Final Logistic Regression Model of Categories Associated with Nonconveyed Cases

OR 95% CI (OR) βa SE (β) p-value

Treatment given on scene 1 (reference)

Refused by patient/relative 44.608 33.792–58.886 3.797 0.141 ***p<0.001
Patient not found 1.016 0.716–1.441 0.015 0.178

Dead patient 1.226 0.876–1.716 0.204 0.171

Other (police, etc) 0.501 0.329–0.764 −0.690 0.215 **p<0.01
NA (not available) 1.493 1.080–2.065 0.401 0.165 *p<0.05

Notes: aRegression coefficient; *p<0.05; **p<0.01; ***p<0.001.

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                       

Journal of Multidisciplinary Healthcare 2020:13 1900

Alrazeeni                                                                                                                                                              Dovepress

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Eastwood et al,13 where 17.7% of cases were not conveyed 
by ambulance emergency and were inappropriate. 
Furthermore, our results showed a high percentage 
(71.86%) of patient/relative-initiated decisions for all non-
conveyed cases.

Coster et al, 201910 and Funder et al23 reported that 
cases where the patient was found dead represented 9%, 
while we found that these cases accounted for 6.5% of 
nonconveyed cases. Characteristics of nonconveyed cases 
classified as minor trauma, found by Snooks et al, 200420 

Table 4 Distribution of Categories of Nonconveyed Cases Among Centers

Center χ2 P-value V1 V2 V3 V4 V5 V6

1 3 111 2 6 3 4 447.51 0.001
12 4 86 5 3 8 15 262.55

16 11 102 9 6 2 5 339.26
19 1 63 0 1 2 2 219.33

21 4 68 7 4 2 6 221.85

22 15 146 13 26 1 31 371.82
24 23 131 11 14 7 3 384.49

26 1 47 3 1 0 5 139.92

3 2 48 6 8 2 2 145.17
6 2 74 11 11 7 23 167.31

χ2 74.30 119.20 15.61 64.50 15.76 95.04

p-value 0.001

Table 5 Distribution of Categories of On-Scene Time Interval Among Centers

Center 1–10, V1 11–20, V2 21–30, V3 >30, V4 NA, V5 χ2-Value p-value

1 19 53 27 6 24 45.84 0.001
12 14 23 11 6 67 100.94

16 11 22 7 11 84 155.03
19 8 22 4 3 32 46.72

21 17 23 12 6 33 23.67

22 27 56 19 19 111 132.39
24 29 64 21 7 68 76.89

26 12 15 5 5 20 14.84

3 6 16 4 3 39 67.14
6 11 29 17 10 61 70.12

χ2 34.44 91.52 45.51 26.89 144.13

p-value 0.001

Table 6 Correlation Coefficients Among Categories of 
Nonconveyed Cases

V1 V2 V3 V4 V5 V6

V1 1 0.815** 0.686* 0.667* 0.226 0.162

V2 1 0.576 0.748* 0.213 0.427
V3 1 0.809** 0.266 0.623*

V4 1 0.046 0.698*

V5 1 0.189
NA 1

Notes: *p<0.05; **p<0.01.

Table 7 Correlation Coefficients Among Categories of On-Scene 
Time Interval

1–10, 
V1

11–20, 
V2

21–30, 
V3

>30, 
V4

NA (Not 
Available)

1–10, V1 1 0.899** 0.753** 0.542 0.467
11–20, V2 1 0.871** 0.478 0.412

21–30, V3 1 0.403 0.227

>30, V4 1 0.856**
NA 1

Note: **p<0.01.
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were greatly similar to the results of the present study. 
They found that 27% of nonconveyed cases were treated 
and released at the scene, whereas this was only 5.5% in 
the present study, and of the 39% that refused treatment, 
we found that 71.86% of these refusals were initiated by 
the patients or relatives.

EMS operations tend to face obstacles in setting clear 
for criteria of patient conveyance, as well as to what 
medical center the patients should be conveyed, due to 
many factors associated with patients and their health 
conditions, which may conflict with system-operation reg-
ulations and requirements. These may affect the EMS 
provider’s decision on whether to convey patients or not. 
Moreover, it can highly affect the patient’s decision to be 
conveyed or not. From the patient’s perspective, this may 
be affected by level of suffering, psychological status, 
responsibilities at home or outside the home, or even the 
influence of relatives. From the EMS providers’ end, their 
judgment may be affected by assessment competence, 
busyness of the services, or previousshouldon-time com-
mands given them by directors. This study acknowledges 
that refusal or nonconveyance of a patient with a critical 
medical condition is not a simple concept. Consequences 
for the patient can be devastating. Other long-term effects 
on system credibility and trustworthiness in the commu-
nity are predictable. Moreover, focused investigation is 
required to clarify alternative medical procedures given 
to patients instead of ambulance conveyance.

In agreement with Eckstein et al and Carr et al,21,22 the 
average on-scene time interval for nonconveyed cases was 
10–20 minutes in 323 cases (26.4%). On-scene time inter-
vals in critical cases were longer and varied between BLS 
crews and ALS crews.21,22 Although the aforementioned 
duration sits within this study’s result range, we were 
unfortunately unable to predict whether or not EMS pro-
viders and procedures rendered were following ALS or 
BLS protocols or how these processes influenced on-scene 
time interval. This study revealed average on-scene time 
interval for nonconveyed medical cases and on-scene time 

interval for trauma patients close to Carr et al,:22 15–24 
minutes.

Due to inadequate information and inability to obtain 
further details from patients, the present study cannot 
definitively confirm the outcomes of Ebben et al and 
Breeman et al to determine the extent of medical need of 
those patients or the appropriateness of response.8,14 

Another study emphasized following up patients or rela-
tives to explore whetherunconveyed patients required 
immediate/urgent medical care or not. Moreover, as the 
way it was written in the repots to be chosen and singed by 
patients and/or EMS provider, further emphasis needs to 
be placed upon determining who exactly made the deci-
sion to refuse : patient, relative(s), or EMS personnel.

This study found that there were highly significant 
differences (p<0.001) among several categories of noncon-
veyed cases and various categories of on-scene time inter-
val for different EMS centers. The “Treatment given 
on-scene,” “Refused by patient/relative,” “Patient not 
found,” “Dead patient,” and “NA (not available)” cate-
gories increased the probability of nonconveyance of 
patients 44.608-, 1.016-, 1.226-, and 1.493-fold, respec-
tively. However, the “Others (police etc)” category 
decreased the probability of nonconveyance 0.501-fold. 
This indicated that EMS units spent longer at unofficial 
locations and public and personally owned places. Shorter 
on-scene time intervals are markedly associated with high- 
discipline locations, such as police stations, where patients 
have no control and sound decision-making may be 
impaired. Nonetheless, EMS providers may need to take 
longer with the category “Dead patient” to provide social 
and emotional support to the family or provide information 
in cases of crime.

The results indicated that the probability of noncon-
veyance decisions increased for “Refused by patient/rela-
tive,” “Patient not found,” “Dead patient,” and “NA (not 
available),” which showed highly significant differences 
(p<0.001) among categories of nonconveyed cases and 
highly significant differences (p<0.001) among categories 
of on-scene time interval, as well as pronounced signifi-
cant relationships (p<0.05) among all categories for non-
conveyed cases. However, there were no significant 
associations (p>0.05) among categories of on-scene time 
interval, except for those between the 1–10 category and 
11–20 and 21–30 categories.

Several assumptions related to nonconveyance of cases 
were emphasized based on the research aim, and we suc-
ceeded in obtain such data.. Unfortunately, the type of data 

Table 8 Polynomial Regression Analysis o Number of Cases and 
On-Scene Time–Interval Categories

Variables Estimate SE F-value p-value R2

α 437.20 426.73 0.83 0.5462 45.38

x −252.32 325.20

x2 51.07 53.17
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obtained did not help in finding sufficient answers for all 
the assumptions. The reports located were specifically for 
nonconveyed patients. There was a great deal of missing 
and neglected information and insufficient evidence to 
clarify any perceptions regarding patients’ conditions.

In its objectives, the Saudi EMS assures that its ser-
vices reach patients in a fast manner and provide timely 
follow-up to crew at the scene.2 However, thereports 
reviewed did not show any timing requirements regarding 
the duration of on-scene stay. Some of the details of what 
happened at the scene that led to the team staying longer 
may have been discussed with the dispatcher without 
being documented in the reports. Furthermore, it is diffi-
cult to draw any conclusion that those patients were in 
poormedical condition, as the majority of reports lacked 
vital-sing records. Nonetheless, these obvious limitations 
can be overcome by obtaining additional clarification from 
patients, EMS providers, and dispatchers about what hap-
pened at the scene. This ishould be an objective for future 
research investigation to reveal more information about 
the circumstances of each nonconveyed case.

Another side of the dilemma is the lack of utilization and 
effectiveness of information technology, regulation, and 
accountability that help in making conveyance decisions or 
even controlling the length of on-scene time intervals. 
Communication systems between the EMS providers and 
EMS directors and/or medical directors of the receiving 
hospital, as well as the capability of these systems to help 
in reducing on-scene time intervals, may not be as efficient as 
they should be. Moreover, the EMS agency does not seem to 
utilize strict measures for refusal decisions to protect patient 
rights and avoid any legal action against the system. The 
present study found a notable deficiency in applcation of 
thorough assessment schemes for nonconveyed cases. This 
can be a research topic in a separate paper. Incomplete 
documentation seems to have negative effects on all 
reviewed data. This points to the need to establish an electro-
nic documentation platform to overcome such operational 
deficiency. Nonetheless, this remains an area for in-depth 
analysis and research.

Conclusion
This study found that there are highly significant differ-
ences among several categories of nonconveyed cases in 
relation to on-scene time interval for EMS centers. The 
results indicated that nonconveyance decisions were more 
likely to increase within the categories “Refused by 
patient/relative,” “Patient not found,” and “Dead patient.” 

This indicates that EMS units spent longer at unofficial 
locations than at the scene in official locations (eg, police 
stations). The results did not reveal details of what hap-
pened at the scene when the nonconveyance decision was 
made or after. Additional clarification from patients, EMS 
providers, and dispatchers in this regard is needed for 
further research.
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