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Abstract

This research examines the impact of an aging population in Eastern Iran on prehospital emergency medical services
(EMS), with a focus on changes before and during the COVID-19 pandemic. A descriptive cross-sectional analysis
was performed on data from 10,264 elderly individuals using EMS in Torbat-e Heydarieh County from March 2019
to March 2022. Statistical analyses, including t-tests and Chi-square tests, were conducted using SPSS software.
Findings indicate that 30% of the 33,847 EMS calls received were from older adults. The nature of emergencies
evolved from cardiovascular issues pre-pandemic to predominantly impaired consciousness during COVID-19, a
statistically significant shift (p <<.001). The study concludes with a call for research targeted at this demographic
and suggests setting up dedicated EMS response units to cater to the elderly, responding to the increase in elderly-

related EMS needs.
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What this paper adds

e This study highlights the impact of the aging pop-
ulation on prehospital EMS in Eastern Iran, par-
ticularly during the COVID-19 pandemic.

e [t reveals a significant shift in the primary reason
for EMS calls among the elderly population, from
cardiovascular issues to impaired consciousness,
during the study period.

Applications of study findings

e The study’s findings suggest the need for adapt-
ing EMS to cater to the elderly population, con-
sidering their distinct health concerns and
challenges.

e The results can inform the development of age-
friendly EMS response units and tailored prehos-
pital care for the elderly population.

e The insights gained from this study can guide
policymakers and healthcare providers in opti-
mizing EMS services to address the growing
elderly-related EMS needs in Eastern Iran.

Introduction

The global population aging is on the rise (Maestas
et al., 2023). In this context, Iran has been ranked among
the speedily developing countries, and the home to one
of the oldest populations in 2050, all the more so higher
than the global norm in Asia as well as North and Latin
America (Mehri et al., 2020) (Miri et al., 2023).

This demographic transition is particularly pro-
nounced in counties like Torbat-e Heydarieh in
Eastern Iran, where the elderly population is growing
at a faster rate compared to metropolitan areas
(Bagheri & Soltani, 2023). Torbat-e Heydarieh
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County, located in a mountainous region, faces unique
challenges in providing healthcare services to its
aging population due to its geographical terrain and
limited healthcare infrastructure.

Considering the significantly growing demand for
urgent prehospital care in the elderly populations, emer-
gency medical services (EMS) might be critically
affected, as evidenced in previous surveys (Bhattarai
et al., 2023; Magnusson et al., 2020; Rhee et al., 2020).
Besides, it has been anticipated that roughly half of the
EMS missions are to deliver services to this age group
by 2030 (Ordoobadi et al., 2022).

To this point, a few studies have shed light on aging
populations receiving prehospital care-EMS (Berkowitz
et al., 2023; Borsky et al., 2022). As the physiological
and socioeconomic characteristics of younger and older
populations are not the same (Guo et al., 2020; Johnson
et al., 2019), prehospital care-EMS missions in response
to the elderly people might be challenged by some risks
of falls, treatment non-compliance, communication
problems, and other common health concerns (Berkowitz
et al., 2023; Puchongmart et al., 2023).

The outbreak of some pandemics, above all the coro-
navirus disease 2019 (COVID-19), has further altered
the provision of prehospital care-EMS to the elderly
(Coughlin et al., 2021; Jaffe et al., 2021).

The COVID-19 pandemic has altered the pattern of
reasons for elderly individuals to contact prehospital
emergency services. Studies have shown that during the
pandemic, symptoms such as impaired consciousness,
weakness, and lethargy, which are consequences of
COVID-19 infection in the elderly, have been among the
most common reasons for requesting emergency ser-
vices in this age group (Carfi etal., 2020; Rubin &
Wessely, 2020). This is in contrast to the pre-pandemic
period, where cardiovascular emergencies were the
leading cause of EMS missions for the elderly. Moreover,
respiratory emergencies have gained greater importance
during the COVID-19 era, as respiratory symptoms,
including cough and dyspnea, have been reported as the
most common clinical manifestations of COVID-19 in
the elderly (C. Huang et al., 2020).

The Iranian healthcare system is a combination of pub-
lic and private sectors, with the government providing pri-
mary healthcare services through a network of health
centers and hospitals (Mehrdad, 2009) (Alizadeh-
Taghiabad et al., 2023). Notably, prehospital emergency
medical services (EMS) in Iran are provided free of charge
to all citizens, which may influence the utilization of these
services by the elderly (Azami-Aghdash et al., 2017).

As investigated, the leading causes of EMS missions
during the COVID-19 pandemic have been different
from those before this serious condition in this age group
(Carfi et al., 2020; Rubin & Wessely, 2020). Given the
rapidly increasing demand for urgent prehospital care
among elderly populations, emergency medical services
(EMS) are likely to be severely impacted. Notably, no
study has investigated this issue in Eastern Iran, either

before or during the COVID-19 pandemic, highlighting
a significant knowledge gap. To address this, the present
study aimed to explore the epidemiology of prehospital
care-EMS in elderly populations in Eastern Iran, thereby
contributing to the existing literature.

Methods
Study Setting and Design

This study with a descriptive cross-sectional design was
conducted in Torbat-¢ Heydarieh County, Eastern Iran,
having a population of about 1 million.

Population and Inclusion/Exclusion Criteria

The statistical population examined here comprised of
10,264 elderly people contacting the EMS centers in
Torbat-e Heydarieh County, Iran, from March 2018 to
March 2022 via phone or in person, selected through
census sampling.

Measurement Tools

The data collection tool was a researcher-made check-
list, reflecting on the epidemiological indicators in the
elderly population, which consisted of two parts. Part A
was about the individual characteristics, namely, gender,
age, place of living, etc., and Part B was associated with
EMS mission time, main complaints, mission outcomes,
and type of contact.

This tool had been previously applied in some studies
in Iran to understand the foremost causes of EMS calls
(Jalalvandi et al., 2015; Seyyednozadi et al., 2017). In
view of that, content validity index (CVI=0.9) was uti-
lized to obtain the validity of this tool for this study. To
this end, it was given to the faculty members of nursing
and medical emergency (n=10) for further evaluations,
and then its final version was administered with regard
to their comments and revisions. Upon completing the
given tool in terms of time indices by 30 samples, its
reliability was correspondingly established, with the
Cronbach’s alpha coefficient of .81, based on the inter-
nal consistency method.

Sampling

Given the retrospective nature of the study, the Research
Ethics Committees authorized the researchers to do it
with no informed consent. All the study procedures were
also fulfilled in line with the Declaration of Helsinki.
After obtaining the code of ethics, the first author
referred to the EMS centers in Torbat-¢ Heydarich
County, Iran, and retrieved the raw data from the
ASAYAR Automation System. Of note, this software
program could aid manage and control the delivery of
services by the EMS centers in Iran, from client call to
mission accomplishment. It was also being operated
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Table |I. Characteristics of the Elderly Receiving Prehospital Care-EMS Before and During the COVID-19 Pandemic.

Before COVID-19

During COVID-19

Variables n=2964 n=7300 p-Value
Age, year (mean = SD) 7522+99 75.04+10.0 399
Gender, n (%)
Male 1,652 (55.7) 3,970 (54.4) 215
Female 1,312 (44.3) 3,329 (45.6)
Mission time, n (%)
Morning 980 (33.1) 2,481 (34.0) .666
Evening 852 (28.7) 2,076 (28.4)
Night 1,132 (38.2) 2,743 (37.6)
Diagnosis, n (%)
Impaired consciousness 618 (20.9) 2,538 (34.8) <.001
Respiratory emergencies 52 (1.8) 1,487 (20.4)
Cardiovascular emergencies 830 (28.0) 1,548 (21.2)
Organ trauma 330 (11.1) 734 (10.1)
Neurological emergencies 180 (6.1) 474 (6.5)
Internal emergencies 572 (19.3) 513 (7.0)
Other 382 (12.9) 6(.1)
Mission outcome, n (%)
Transfer 2,130 (71.9) 4,391 (60.2) <.001
Primary measures but no transfer 834 (28.1) 2,909 (39.8)
Type of contact, n (%)
In person 422 (14.2) 408 (5.6) <.001
Via phone 2,542 (85.8) 6,892 (94.4)

since March 2019 in the EMS centers in Torbat-e
Heydarieh County, Iran.

Statistical Analysis

The survey data were subsequently analyzed using the
SPSS Statistics (v.25) software package. To categorize
them, descriptive statistics, that is, frequency distribu-
tion, mean, and standard deviation (SD) were initially
exploited. Additionally, independent-samples #-test,
Chi-square test, and Fisher’s exact test were employed
to compare the study variables before and during the
COVID-19 pandemic. The normality of the quantitative
variables was further checked by the Kolmogorov-
Smirnov (K-S) test. Notably, the confidence interval
(CI) of 95% and the significance level of .05 were con-
sidered for all tests.

Results

The characteristics of the elderly receiving prehospital
care-EMS before and during the COVID-19 pandemic
are presented in Table 1. The mean age of the elderly
individuals was 75.04 = 10.0 years during the pandemic
and 75.22 = 9.9 years before the pandemic, with no sig-
nificant difference (p=.399). The majority of the elderly
individuals were male, with 54.4% during the pandemic
and 55.7% before the pandemic (p=.215).

In terms of mission time, the largest proportion of
missions occurred at night, with 37.6% during the

pandemic and 38.2% before the pandemic (p=.666).
The morning and evening missions accounted for 34.0%
and 28.4% during the pandemic, and 33.1% and 28.7%
before the pandemic, respectively.

The primary diagnoses of the elderly individuals
differed significantly before and during the pandemic
(p<.001). Impaired consciousness was the leading
cause of EMS missions during the pandemic, account-
ing for 34.8% of cases, whereas cardiovascular emer-
gencies were the leading cause before the pandemic,
accounting for 28.0% of cases. Respiratory emergen-
cies were the second most common diagnosis during
the pandemic, accounting for 20.4% of cases, while
internal emergencies were the second most common
diagnosis before the pandemic, accounting for 19.3%
of cases.

The mission outcomes also differed significantly
before and during the pandemic (p <.001). During the
pandemic, 60.2% of missions resulted in transfer to a
healthcare facility, compared to 71.9% before the pan-
demic. Primary measures but no transfer accounted for
39.8% of missions during the pandemic and 28.1%
before the pandemic.

Finally, the type of contact used to request EMS ser-
vices differed significantly before and during the pan-
demic (p<<.001). During the pandemic, 94.4% of
requests were made via phone, compared to 85.8%
before the pandemic. In-person requests accounted for
5.6% of cases during the pandemic and 14.2% before the
pandemic (Table 1).
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Discussion

This study aimed to reflect on the epidemiology of the
prehospital-EMS delivered to the elderly population
before and during COVID-19 in Eastern Iran. In this
respect, the study findings demonstrated a significant
difference in the main complaints, missions, and type of
contact before and during the pandemic.

In addition, about 30% of the EMS missions in this
study were related to the elderly people, which were in
agreement with the reports in the surveys by Krammel
et al. (2023) and C.-C. Huang et al. (2016). In this line,
Krammel et al. (2023), investigating the epidemiology
of EMS missions in Vienna, Austria, had analogously
discovered that 43% of such missions had been accom-
plished following calls by the aging population
(Krammel et al., 2023). This value had been also equal
to 30% in the study by C.-C. Huang etal. (2016) in
Taipei, Taiwan (C.-C. Huang et al., 2016). In view of
that, the given findings established that the elderly were
at the risk of some common chronic diseases, and EMS
calls could uplift with age in this age group (Bouzid
et al., 2022; Xu et al., 2022). In this way, adjusting EMS
to make the urgent prehospital care treatment more
appropriate for the global elderly population was of
highest importance.

In the present study, the leading cause of the EMS
missions (28.0%) before the COVID-19 pandemic was
cardiovascular emergencies in the elderly, which was in
harmony with the results reported in C.-C. Huang et al.
(2016). Thus, the aging population was assumed much
more vulnerable to cardiovascular diseases, because
age could critically contribute to the disturbed functions
of the cardiovascular system, thereby compounding the
prevalence rate of such health-related concerns with
age (Wyper et al., 2020) (Akar et al., 2023). The second
cause of the EMS missions (20.9%) before the COVID-
19 pandemic in this study was impaired consciousness,
stemming from common drug side effects, metabolic
disorders, some chronic diseases, depression, as well as
dementia (Sabbaghi et al., 2023), which confirmed the
findings in Goldstein et al. (2015). Moreover, the third
cause of the EMS missions (19.3%) before the COVID-
19 pandemic was internal emergencies. Some studies
had accordingly indicated that 80% of the elderly peo-
ple were undergoing at least one type of internal dis-
eases, making them experience the risks of disabilities,
emergency conditions, and even death more than other
age groups (Costa et al., 2021). Henceforth, the results
of the present study were consistent with the findings in
Wang et al. (2019).

Notably, the main causes of the EMS missions to
provide the elderly population with prehospital care-
EMS during the COVID-19 pandemic were not the
same as those before this serious condition. The most
common cause of the EMS missions (34.8%) during
the pandemic was impaired consciousness, along with
complaints of weakness and lethargy, already reported

as the persistent symptoms following COVID-19 in
the elderly (Carfi et al., 2020; Rudroff et al., 2020). In
fact, this infection could cause catabolic reactions in
this age group, predisposing them to weight loss and
muscle wasting, which could then result in impaired
consciousness, weakness, and lethargy in this popula-
tion (Bauer & Morley, 2021). In this line, fatigue,
impaired consciousness, as well as weakness and leth-
argy had been so far presented as the foremost com-
plaints in the elderly with COVID-19 in domestic and
international studies, which verified the results of the
present study (Azzolino et al., 2023; Sagarra-Romero
& Viiias-Barros, 2020; Shariyate & Kachooei, 2020).
Here, the second cause of the EMS missions (21.2%)
during the COVID-19 pandemic was cardiovascular
emergencies. The results of some surveys had further
shown that COVID-19 could impair both respiratory
and cardiovascular systems (DeFilippis et al., 2020;
Gerc et al., 2020). On the other hand, cardiovascular
diseases could be deteriorated, and the elderly mortal-
ity rates could alarmingly escalate if they had a history
of such diseases once being infected with COVID-19
(Chen etal., 2020). This age group were similarly
more susceptible to cardiovascular diseases because
age could disrupt the optimal functioning of the car-
diovascular system, so the prevalence rate of these
diseases could ascend with age (Shao et al., 2020). In
this way, the results of the present study were in accor-
dance with the findings in Omura et al. (2020) and
Gori et al. (2020). In the present study, the third cause
of the EMS missions (20.4%) during the COVID-19
pandemic was respiratory emergencies. Based on pre-
vious research, the most common symptoms in the
aging population with COVID-19 were respiratory
symptoms, including cough and dyspnea (Kim et al.,
2020; Wang et al., 2020), which could vary from very
mild to severe (Ward et al., 2020). Therefore, the
results of the present study were coherent with the
reports in Jannat (2020) and (McManamny et al.
(2022).

In relation to the study findings, the EMS mission
outcomes during the COVID-19 pandemic were differ-
ent from those before this condition in the elderly. The
majority of the EMS missions (71.9%) before COVID-
19 had thus led to being transferred to healthcare facili-
ties, in accord with the reports in Forsgérde et al. (2020),
but transfer and hospitalization during the COVID-19
pandemic had been at lower rates as compared with
those before COVID-19. Among the reasons for these
findings were the fear and anxiety induced by the infec-
tion of the elderly with COVID-19 in case of being
transferred to healthcare facilities (Krammel etal.,
2023).

The results of the present study as well demonstrated
that the largest part of the EMS missions before and dur-
ing the COVID-19 pandemic had been accomplished
following the EMS calls, which was harmonious with
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the findings in the surveys by McManamny et al. (2022),
Forsgirde etal. (2020), and Krammel etal. (2023).
Since EMS in Iran is with no charge to all, the elderly
people are assured to even call the EMS centers for their
non-emergency complaints.

The main strength of the present study was its popu-
lation-based and descriptive cross-sectional nature, as it
was conducted with a population of about 1 million peo-
ple from March 2019 to March 2022. To the best of the
authors’ knowledge, it was the first attempt to explain
the characteristics of the EMS calls before and during
the COVID-19 pandemic by the aging population in
Eastern Iran.

This study has several limitations that should be
acknowledged. First, the data were obtained from
Eastern Iran, which may limit the generalizability of the
findings to other populations in Iran or other countries.
Second, the data relied on demographic and clinical
information collected by EMS responders, which may
be subject to clinical, temporal, and administrative
biases. Third, it was not possible to identify repeated
calls made by the same individuals, which may have
impacted the analysis. Fourth, the study lacked informa-
tion on the type of care and treatment provided by physi-
cians in healthcare facilities, as well as admission and
discharge times, and other diagnoses. Fifth, the fact that
EMS services are free of charge in Iran may have
encouraged elderly individuals to call for non-emer-
gency complaints, which may have influenced the
results. Additionally, a key limitation of the study is the
restriction of single complaint data, as the ASAYAR sys-
tem only allows for the recording of a single primary
complaint per EMS mission.

Conclusion

The study findings revealed the high rate of EMS calls
by the elderly and the following missions, in which the
main complaints were impaired consciousness as well as
respiratory and cardiovascular emergencies. To effec-
tively address the increasing demand for prehospital
EMS services among older adults, we recommend that
policymakers and healthcare providers take concrete
steps to create age-friendly healthcare systems.
Specifically, this can be achieved by designing physical
spaces that accommodate the needs of older adults,
developing care protocols that account for age-related
health conditions, and providing training for healthcare
professionals on geriatric care. By implementing these
measures, healthcare systems can better respond to the
needs of older adults and improve health outcomes in
this population.
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