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Fintroduction: The demand for pre-hospital emergency services is increasing globally, with
j a significant number of cases being non-urgent. The aim of this study was to determine the
iamount of non-urgent demand and to investigate the relationship between demographic
i characteristics, medication use, underlying diseases, vital signs, and the day and time of
I'non-urgent demand contacts.

: Methods: This descriptive-analytical study utilized information from 300 individuals who
i had contacted the emergency medical services of Tehran province in the first six months of
12021. Proportional sampling was conducted for two groups of individuals that had made
iurgent and non-urgent demands to the emergency medical services. Multivariate logistic
: regression and Chi-square statistical tests were used to analyze the data.

i Results: More than one-third (33 percent) of all calls made to the emergency services of
i Tehran province were non-urgent demand. Place of residence, normal heart rate and oxygen
i level, underlying cardiovascular disease, and not taking medication were also statistically
I'significantly associated with non-urgent demand at the 95% confidence level (P<0.05). The
: most common reason for contacting the emergency services was cardiac problems (23.5%
i for the urgent demand group and 28% for the non-urgent demand group).

i Conclusion: Place of residence, heart rate, oxygen levels, underlying diseases, and
i medication are associated with non-urgent demand for emergency services. Addressing
I'these factors by authorities during decision-making and planning will help direct valuable
:financial and human resources toward responding to truly urgent demands.
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What we know:

e Many individuals lack adequate knowledge about their health issues and vital signs, potentially leading to
unnecessary calls to emergency services.

e Older adults are more likely to make non-urgent calls to emergency services due to underlying health
conditions, the absence of effective companions, fear of death, and other factors.

e Callsto Emergency Number 115 tend to increase during late hours and on weekends that may be attributed
to social gatherings and fatigue from daily activities.

What this study adds:

e The normality of vital signs can be a contributing factor to the increase in unnecessary calls to emergency
services.

e Younger individuals reported a higher frequency of non-urgent calls, as during the COVID-19 pandemic,
they felt a heightened fear of mortality related to the virus.

e The time and day of the call do not have a significant correlation with unnecessary emergency service
calls.
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Extended Abstract

Introduction

The demand for emergency medical services
(EMS) is increasing globally by approximately three
to five percent annually [1,2]. The primary objective
of EMS has traditionally been to respond to acute
and traumatic emergencies. However, an emerging
trend shows the involvement of EMS in less urgent
cases [3,4]. The excessive demand for prehospital
EMS by individuals who do not require these limited
and valuable resources has become a significant
challenge for healthcare systems [5]. Non-urgent
patients may face long waits in emergency
departments (EDs) and if transported by ambulance,
EMS personnel may also be delayed, impacting their
ability to respond to other wurgent cases.
Additionally, these non-urgent calls can deprive
paramedics of opportunities for rest, meals, and
training [6]. On average, the growth rate of
prehospital EMS missions exceeds 16 percent
annually, potentially doubling the number of EMS
missions in the country every six years [7].
Consequently, the national EMS fleet would need to
double every six years, accounting for operational
degradation of vehicles and equipment as well as
workforce burnout, leading to substantial costs for
the Ministry of Health [7,8].

Policymakers must determine when it is
appropriate to transport a patient to a hospital,
considering resource utilization, patient safety, and
patient-centered care [9]. Efforts should focus on
minimizing non-urgent EMS missions without
compromising quality of care or public safety [2].
Research has shown that analyzing the causes of
non-urgent calls provides valuable insights into
equitable access to preventive healthcare services
within communities [10]. Therefore, the present
study aimed to describe the prevalence of non-
urgent EMS demand and examine its relationship
with demographic characteristics, medication use,
underlying diseases, and vital signs among
individuals who contacted EMS during the first six
months of 2021.

Methods

This study employed a descriptive-analytical
research design using proportional random sampling
to select participants based on the ratio of urgent and
non-urgent calls. A total of 300 individuals were
included: 100 from the non-urgent call group (33%
of the population) and 200 from the urgent call group
(67%), all randomly selected from calls recorded in
the first half of 2021. Data were extracted from
patient information forms in the Tehran EMS

database. We analyzed variables such as age,
gender, residence, Glasgow coma scale, respiratory
rate, blood pressure, heart rate, oxygen saturation,
underlying diseases, medication use, and the timing
of calls. Data analysis was conducted using SPSS
software, version 26. Descriptive statistics were
used to present the distribution of variables, while
analytical statistics included Chi-square test and
multivariate logistic regression to analyze the
relationships between the above mentioned
variables and the type of demands.

Results

The findings showed that 49% of clients with
urgent calls were male and 51% were female, while
for non-urgent calls, 50% were male and 50% were
female. The Chi-square test results indicated no
statistically significant difference between the two
groups in terms of gender distribution (P=0.870).
The mean age in the urgent call group was 49.9 years
while it was 42.3 in the non-urgent call group.
Although the Chi-square test suggested a potential
relationship between the two variables, it was not
statistically significant (P=0.061).

After adjusting for patient age, the multivariate
logistic regression model indicated that place of
residence had a statistically significant association
with non-urgent calls at a 95% confidence level.
Specifically, the odds of non-urgent calls in the
south of Tehran were 0.31 times that of individuals
residing in the north of Tehran (P<0.05), and in the
east of Tehran, the odds were 0.27 times those in the
north (P<0.05) (Table 1). Moreover, multivariate
logistic regression model, adjusted for patient age,
showed that among the five vital signs examined in
this study, Glasgow Coma Scale (GCS), respiratory
rate (RR), and blood pressure (BP) did not have a
statistically significant association with non-urgent
calls (P>0.05). However, heart rate (HR) and oxygen
saturation (SpO2) showed statistically significant
associations with non-urgent calls (P<0.05) (Table
1). The multivariate logistic regression model,
adjusted for patient age, demonstrated that
underlying medical conditions had a statistically
significant association with non-urgent calls at a
95% confidence level. Specifically, the odds of non-
urgent calls were 0.3 times higher for patients with
cardiovascular conditions compared to those
without underlying conditions (P<0.05) (Table 1).
After adjusting for patient age, the multivariate
logistic regression model revealed that the time and
day of the call did not have a statistically significant
association with non-urgent calls (P>0.05) (Table 1).
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Table 1. The frequency of variables in the urgent and non-urgent call groups among clients receiving pre-

hospital emergency services (first half of 2021)

Variables Non-urgent Urgent OR (95% CI) p-value
cases (%) cases (%)
Residential Area North 20 (20) 19 (9.5) 1 -
South 32(32) 85 (42.5) 0.31(0.70,0.14) <0.05
East 14 (14) 40 (20) 0.27 (0.10, 0.69) <0.05
West 21 (21) 35 (17.5) 0.57 (0.24, 1.30) 0.184
Central area 6 (6) 10 (5) 0.57 (0.17, 1.87) 0.355
Suburban area 7() 11 (5.5) 0.60 (0.19, 1.88) 0.386
Glasgow Coma Normal (EVM=15) 99 (99) 187 (93.5)  6.88 (0.88,53.38) 0.065
Scale (GCS) Abnormal (EVM<15) 1(1) 13 (6.5) 1 -
Respiratory rate Low 3(3) 2(1) 1 -
Normal 97 (97) 184 (92.5)  0.35(0.05, 2.13) 0.256
High 0 13 (6.5) - 0.998
Systolic blood Abnormal(low-P<90) 3(3.1) 4(2) 2.38(0.48,11.71) 0.286
pressure Normal(90>P>120) 76 (79.2) 139 (70.6)  1.37 (0.94, 3.20) 0.077
Abnormal(high-P>120) 17 (17) 54 (27.4) 1 -
Pulse Rate Abnormal(low) 0 6 (3) - 0.999
Normal 95 (95) 161 (80.5)  4.31(1.52,12.25) <0.05
Abnormal(high) 5 (5) 33 (16.5) - 1
Oxygen saturation Normal(95-100) 96 (96) 136 (68) 9.86(3.32,29.24) <0.05
Abnormal (SP0O2<95) 4 (%) 64 (32) 1 -
Underlying Medical ~ Cardiovascular 9(9) 48 (24) 0.30 (0.12,0.74) <0.05
Conditions Diabetes 5 (5) 13 (6.5) 0.61 (0.16, 1.46) 0.409
Thyroid 3(3) 5(2.5) 0.85 (0.14, 3.36) 0.835
Mental health 8(8) 7(3.5) 1.72 (0.50, 4.29) 0.349
Cardiovascular and diabetes 8 (8) 21 (10.5) 0.57 (0.20, 1.18) 0.285
Cardiovascular and mental 4 (%) 3(1.5) 3.33(0.36, 7.97) 0.159
health
Diabetes and mental health 1(1) 2 (1) 1.27 (0.05, 7.27) 0.863
Other 6 (6) 29 (14.5) 0.37 (0.13, 1.01) 0.053
No underlying disease 56 (56) 72 (36) 1 -
Taking medication  Yes 36 (36) 128 (64) 1 -
No 64 (64) 72 (36) 2.5 (1.45, 4.50) <0.05
Time of call Morning (after 12pm-6am) 20 (20) 36 (36) 1 -
Noon (after 6am-12pm) 9(9) 48 (24) 0.41 (0.16, 1.05) 0.065
Evening (after 12am-6pm) 28 (28) 57 (27.5) 0.88 (0.43, 1.79) 0.691
Night (after 6pm-12am) 43 (43) 59 (29.5) 1.22 (0.66, 2.57) 0.429
Day of call Saturday 18 (18) 25 (12.5) 1 -
Sunday 11 (11) 38 (19) 0.40 (0.16, 1.10) 0.053
Monday 18 (18) 27 (13.5) 0.92 (0.9, 2.16) 0.859
Tuesday 10 (10) 30 (15) 0.46 (0.18, 1.18) 0.107
Wednesday 19 (19) 24 (12) 1.10 (0.46, 2.58) 0.828
Thursday 13 (13) 25 (12.5) 0.72 (0.29, 1.78) 0.048
Friday 11 (11) 31 (15.5) 0.49 (0.19, 1.23) 0.130

Data for respiratory rate and blood pressure were missing for some clients.

Discussion

The study found that over one-third (33%) of
calls were non-urgent. In general, older individuals
have made more urgent calls to emergency services,

which may be due to a higher prevalence of
underlying diseases, an increased risk of falls, fear
of death, and the inability of companions to assist in
moving the elderly person due to obesity, decreased
level of consciousness, or other factors. This finding
is consistent with a study conducted by Lederman et
al. [11] which found that transferred patients were
older than those who were not transferred (with an
average age of 61.7 years) and predominantly male.

Consistent with studies by Aitavaara et al. [12] and
Wong et al. [13], most calls came from the southern
region of Tehran, where socio-economic
disadvantages, such as low income, lack of
insurance, and low education led to higher call
frequencies. While Glasgow coma scale, respiratory
rate, and blood pressure showed no significant
correlation with non-urgent calls, heart rate and
oxygen saturation were influential factors.
Lederman et al. [11] found that, in addition to heart
rate and oxygen level, the Glasgow coma scale,
blood pressure, and blood glucose level were also
associated with non-urgent calls.
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Non-adherence to medication was a significant
factor for non-urgent calls, as individuals aware of
their health conditions are better equipped to
manage issues. However, if a sudden problem
occurs for an individual, it leads to concern and a
call to 115, which is not consistent with the findings
of Lederman et al. [11] regarding older adults. The
elderly participants in this study were transferred to
a hospital with a history of medication use, whereas
younger individuals were generally not transferred
to a hospital. Individuals with cardiovascular
diseases also made more non-urgent calls, echoing
findings by Costor et al. [10]. Although call timing
showed no significant differences, 43% of non-
urgent calls occurred at night. The COVID-19
pandemic influenced emergency service operations,
with many calling out of fear of contracting the
virus, and seeking home treatment instead of
hospital visits, which aligns with Akbulut et al. [14].
According to findings, 28% of non-urgent callers
and 23.5% of urgent callers reported cardiac issues,
complicating accurate diagnoses over the phone.
Triage nurses may quickly dispatch ambulances
based on distress signals, leading to misdiagnoses of
panic attacks or domestic disputes. Roivainen et al.
[15] found that proper telephone triage could reduce
non-urgent calls by up to one-third. The lack of legal
support for emergency personnel often results in
triage nurses opting for quick solutions, placing
burdens on technicians and emergency departments,
consistent with Karmelich et al. [16].

In conclusion, non-urgent calls in Tehran,
particularly among the elderly and underprivileged
residents, highlight the need for public education
regarding emergency services. Improving telephone
triage processes and reforming legal protections for
emergency personnel could reduce non-urgent
demand and enhance service efficiency. Public
awareness campaigns and specialized organizations
for vulnerable groups are recommended, along with
legal reforms to support emergency staff and reduce
non-urgent patient transfers. Future research should
explore the role of triage nurses, factors influencing
non-urgent calls, and the impact of media on public
perceptions of emergency services.
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