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Introduction: With increasing specialization of services, no hospital can cover all emer-
gency services, and selecting the appropriate destination is critical for reducing delays and
improving outcomes. This study aimed to assess public awareness of the distribution of spe-
cialized emergency services in hospitals of Mashhad, Iran.

Methods: This web-based descriptive cross-sectional study was conducted from Bahman
1403 to Ordibehesht 1404 among Mashhad residents aged 18—70 years, and participants were
recruited through non-probability sampling via Telegram. The minimum required sample size
was estimated as 384 using the single-proportion approach for a cross-sectional study (p=0.5,
d=0.05, 95% confidence level). A researcher-developed instrument (16 multiple-choice ques-
tions in Google Forms) was finalized after expert review and pilot testing (n=11), and demon-
strated acceptable reliability (a=0.763, ©=0.842). Of 1,217 responses received, 876 were
included in the analysis, and analyses were performed using nonparametric tests and multi-
variable regression with post-stratification weighting in Python 3.9.

Results: The mean overall awareness index was 0.553 (unweighted) and 0.563 (weighted)
with acceptable reliability (0=0.763, ©®=0.842). Women demonstrated higher awareness than
men (0.592 vs. 0.534, P<0.001). Education showed an inverse relationship with awareness;
individuals with doctoral degrees had the lowest awareness (0.503). The highest awareness
was observed for otolaryngology services (0.615) and the lowest for pediatric neurology
(0.421).

Discussion: Public awareness of the distribution of specialized emergency services was low.
This finding, along with confusion in identifying certain services, demonstrates the need for
developing digital guidance platforms, targeted branding of specialized centers, and integra-
tion of information with the emergency medical services (EMS) system.
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Extended Abstract
Introduction:

ith increasing subspecialization

of emergency care, it is no lon-

ger feasible for a single hospi-
tal to provide all time critical services, and urban
systems instead rely on a network of designated
centres whose spatial distribution and inter facility
transfer pathways are crucial for timely, high acuity
care. In such systems, public awareness of where
specific emergency services are located becomes a
core component of access, because many patients
bypass formal referral channels and self present to
what they perceive as the “nearest” or “best’”” hospi-
tal, risking misdirected arrivals, crowding, delayed
treatment, and potentially lost therapeutic windows
in conditions such as stroke, acute coronary syn-
dromes and paediatric neurological emergencies.
While health literacy, emergency crowding and pre
hospital systems have been widely studied, no prior
work has quantitatively assessed citizens’ aware-
ness of the geographic distribution of specialized
emergency services across all major hospitals with-
in a large Iranian metropolis; therefore, this study
aimed to measure Mashhad citizens’ awareness of
the distribution of 16 specialized emergency ser-
vice domains across city hospitals and to provide an
evidence based foundation for targeted educational
and system level interventions.

Methods:

This web based descriptive cross sectional study
was conducted from 24 January 2025 to 10 May
2025 among adults aged 18 -70 years residing in
Mashhad, using an online self administered ques-
tionnaire distributed via a large public Telegram
channel (“Akhbar Mashhad”) and complemented
by snowball sampling, with eligibility restricted to
current Mashhad residents who completed all 16
awareness items and reported their residential dis-
trict. A researcher developed instrument, based on
the official hospital directory of Mashhad Univer-
sity of Medical Sciences, captured demographics
and awareness of the availability of 16 high impact
emergency service domains (including paediatric
and adult neurology, paediatrics, burns, cardiology,
gastroenterology, toxicology, psychiatry, obstetrics
and gynaecology, and others) at specific hospitals,
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using “select all that apply” items scored by a nor-
malized partial credit rule that simultaneously re-
warded correct selections and penalized incorrect
ones to yield item scores between 0 and 1 and a
composite awareness index as the mean of all items.
Data quality was managed according to CHER-
RIES and AAPOR transparency recommendations,
sample size planning targeted at least 384 partici-
pants with an operational goal of 785, and analyses
used bootstrap confidence intervals, non parametric
tests with false discovery rate control, beta regres-
sion models with logit link and post stratification
weights by gender and district to approximate the
population structure while exploring socio demo-
graphic predictors of awareness and benchmarking
observed awareness against two null models of ran-
dom hospital selection.

Results:

Of 1217 received questionnaires, 876 respon-
dents met all inclusion criteria (analytic inclusion
rate 71.98%), after excluding non residents of Mash-
had, individuals outside the 18-70 year age range
and those missing district data, with men compris-
ing 67.7% of the sample, most participants hold-
ing at least a bachelor’s degree, and demographic
characteristics detailed in the main article’s Table
1. The mean overall awareness index was 0.5527
(95% CI 0.5468 - 0.5586) unweighted and approxi-
mately 0.563 after weighting, corresponding to
56.3% awareness, which was significantly higher
than a uniform random choice null model (=0.50)
and only modestly above a frequency based random
model (=0.547), indicating that public choices were
driven more by hospital popularity than by accu-
rate knowledge of the true service map. Awareness
varied substantially across specialties, with high-
est mean scores in otorhinolaryngology and burns
(around 0.61) and lowest in paediatric neurology
(0.421 with negative item discrimination), while
multivariable weighted beta regression (R?>=0.166)
showed that female gender was associated with a
+5.70 percentage point increase in awareness, each
additional year of age with a +0.22 point increase,
and postgraduate degrees with lower awareness
(-1.74 percentage points for master’s and -5.74 for
doctoral or higher vs. diploma/bachelor), alongside
systematic misidentification of Imam Reza Hospi-
tal as providing all 16 services and a striking 49.1%
misclassification of paediatric neurology services
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to Akbar Children’s Hospital despite their actual
concentration at Ghaem Hospital.

Q

Conclusion:

This first comprehensive assessment of citizens’
awareness of the distribution of specialized emer-
gency services in an Iranian metropolis shows that
public awareness in Mashhad is suboptimal, only
modestly above chance and strongly shaped by
hospital reputation effects-despite the high stakes
of time sensitive emergencies and substantial in-
vestments in regionalized emergency care. The
paradoxical inverse association between higher ed-
ucational attainment and awareness, coupled with
strong gender differences, geographically uniform
but system wide knowledge gaps across 13 urban
districts, and concentrated confusion around pae-
diatric neurology and historically central hospitals,
suggests that simple local fixes are unlikely to suf-
fice and that structural deficits in information design
and branding of specialized centres underlie much
of the observed misperception. Multi component in-
terventions, including development of user friendly
digital wayfinding tools linked to EMS dispatch,
clear public branding of key specialist centres (such
as the paediatric neurology hub), improved hospi-
tal level signage and referral guidance, and targeted
educational campaigns tailored especially to highly
educated groups, are urgently needed to move pub-
lic awareness beyond near random patterns, reduce
misdirected arrivals, and ultimately protect scarce
emergency resources and time critical outcomes for
acutely ill and injured patients in Mashhad.
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