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Abstract

Background: This study assesses the operational challenges and clinical outcomes
encountered by a university-based Emergency Medical Team (EMT) during the medical
search and rescue (mSAR) response to the February 2023 earthquakes in Kahramanmaras,
Turkey.

Methods: In this observational study, data were retrospectively collected from 42
individuals who received mSAR services post-earthquake. The challenges were categorized
as environmental, logistical, or medical, with detailed documentation of rescue times,
patient demographics, injury types, and medical interventions.

Results: In this mSAR study, 42 patients from 30 operations were analyzed and divided into
environmental (26.2%), logistical (52.4%), and medical (21.4%) challenge groups. Median
rescue times were 29 (IQR 28-30), 36.5 (IQR 33.75-77.75), and 30.5 (IQR 29.5-35.5)
hours for each group, respectively (P = .002). Age distribution did not significantly differ
across groups (P = .067). Hypothermia affected 18.2%, 45.5%, and 66.7% in the respective
groups. Extremity injuries were most common in the medical group (88.9%). Intravenous
access was highest in the medical group (88.9%), while splinting was more frequent in the
medical (55.6%) and logistical (18.2%) groups. Hypothermia was most prevalent in the
medical group (66.7%), followed by the logistical group (45.5%). Ambulance transport post-
rescue was utilized for a minority in all groups.

Conclusion: The study concludes that logistical challenges, more than environmental or
medical challenges, significantly prolong the duration of mSAR operations and exacerbate
clinical outcomes like hypothermia, informing future enhancements in disaster response
planning and execution.

Celikmen MF, Tatliparmak AC, Tunaligil V, Yilmaz S. Challenges and clinical impact of
medical search and rescue efforts following the Kahramanmaras earthquake. Prebosp
Disaster Med. 2024;00(00):1-6.

Introduction

Over the past two decades, a general overview of disasters reveals that earthquakes,
constituting eight percent of all global calamities, rank third after floods (3,254 incidents,
accounting for 44% of the total) and storms (2,043 incidents, 28% of the total) with 552
occurrences.! Notably, two of these earthquakes struck on February 6, 2023, nine hours
apart, with epicenters in the Pazarcik and Elbistan districts of Kahramanmarag, Turkey,
measuring magnitudes of 7.7Mw and 7.6Mw, respectively.? These seismic events severely
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impacted Turkey (affecting 11 cities) and Syria. According to the
Presidential report, the February 6 earthquakes resulted in the
demolition or significant damage of approximately 518,000
residences across 11 provinces. Additionally, 128,778 homes
sustained moderate damage.’ Fatalities occurred in 1,559 of these
buildings due to collapses triggered by the quakes. Although
official figures have not been explicitly disclosed, it is estimated that
at least 53,537 individuals lost their lives in Turkey, over 107,000
were injured, and more than 1.5 million people were left homeless.*
Following the earthquakes, search and rescue (SAR) operations
were conducted in 26,000 damaged buildings by national and
international teams.” Per the United Nations Office for the
Coordination of Humanitarian Affairs (OCHA; Geneva,
Switzerland - New York USA), upon request from Turkey’s
Disaster and Emergency Management Presidency (Afet ve Acil
Durum Yoénetimi Bagkanlifi; AFAD), approximately 5,377
personnel and 117 search dogs from 130 international urban
SAR teams, alongside national teams, undertook SAR missions.®
The magnitude of these earthquakes occurring within nine hours of
each other and their strong aftershocks caused most buildings to
collapse in what is typically referred to as “pancake collapses,”
characterized by floors compressing without significant gaps, thus
necessitating challenging SAR  operations as reported by
international aid teams.” In many cases, survivors were either
self-rescued from the rubble or saved by the local community well
before the arrival of international teams.®

According to the Federal Emergency Management Agency
(FEMA; Washington, DC USA), SAR in disaster contexts
involves identifying injured persons within damaged areas,
extracting those trapped in collapsed structures, and facilitating
their transfer to safe environments and medical assistance.” Rescue
operations from collapsed buildings represent one of the most
perilous tasks SAR teams encounter following all mass-casualty
incidents (MCls), including earthquakes. In these scenarios, well-
devised and trained rescue techniques and procedures are critical
for the survival of the injured.’® Rescue procedures in collapsed
structures are founded on three primary stages: search, extraction,
and transportation of casualties. Each stage possesses its unique
techniques, procedures, and challenges.

Globally, states exhibit similar management algorithms in
disaster response. Many countries have Emergency Medical
Teams (EMTs) classified by the World Health Organization
(WHO; Geneva, Switzerland) and supported by government or
nongovernmental organizations (NGOs).!! These EMTs, akin
to the United States’ and Japan’s Disaster Medical Assistance
Teams (DMATs), are government-backed and conduct
national and international SAR operations. There are also
teams similar to the United States Medical Reserve Corps
(MRC) that perform more regional rescues. In Turkey, the
equivalent of DMATSs is Ulusal Medikal Kurtarma Ekibi
(UMKE; National Medical Rescue Team), typically responsible
for national and international SAR missions and classified as
Type 2 EMT according to WHO standards. Additionally,
municipalities, universities, and various health institutions have
established EMT teams, generally tasked with more local SAR
operations. However, the February 6 earthquake caused such
extensive destruction that many EMT teams, similar to MRCs
in Turkey, rushed to the disaster zone to participate in SAR
operations. Teams comprised of medical personnel, conducting
both SAR and post-rescue medical treatment, can be referred to

as medical-SAR (mSAR) teams.

The literature on challenges faced during mSAR operations
following major earthquakes is limited. The scarcity of scientific
data may be attributed to incomplete records due to chaotic
conditions immediately after earthquakes or other MClIs, heavy
workloads during those times, and panic. Various other factors
(scientific, bureaucratic, political, social, and/or psychological) are
also considered to play a role.'? Thus, despite the availability of data
on numerous SAR operations, it has been thought that literature on
both the February 6 Kahramanmaras earthquakes and MCIs
world-wide would be uniquely valuable for on-site patient access
and management.

This study aims to reveal the challenges faced by an EMT
established by a university with a structure similar to the MRC,
consisting of health care workers and students, during mSAR
operations in the disaster area until the completion of those
operations, and the impact of these challenges on the injured.

Methods

Study Design and Setting

This observational study was conducted in the aftermath of the
February 6, 2023 Kahramanmarag earthquakes in Turkey, with a
focus on mSAR operations undertaken by a university-established
EMT. The team, structured similarly to the MRC and consisting
of health care workers and students, responded to the disaster
across the affected regions. The challenges encountered during
these operations and their impact on the injured were analyzed
retrospectively. The study protocol was reviewed and approved by
the Yeditepe University (Istanbul, Turkey) Non-Interventional
Clinical Research Ethics Committee, approval number
E.83321821-805.02.03-337, dated January 12, 2024. Data
confidentiality was maintained, ensuring the anonymity of
individuals involved in the mSAR operations.

Participants

The study population comprised victims of the earthquakes who
were subjected to mSAR operations, along with the health care
workers and students who were part of the EMT. Inclusion criteria
for the study were participation in the SAR operation as a rescuer or
being rescued during the mSAR operations. Exclusion criteria
included victims and rescuers who were involved in operations

beyond the scope of this study’s EMT.

Data Collection

Data were retrospectively collected from field operation reports,
medical records, and debriefing sessions with mSAR team
members. This included information on environmental, logistical,
and medical challenges encountered during SAR operations.
Demographic information, including age, gender, and nationality,
was recorded. Each victim’s identification status and whether the
rescue was performed during daylight were noted. Rescue details
were collected, focusing on the rescue time, the number of patients
extracted from the same location, and whether the rescuer was a
civilian or part of a professional team. Victims' positions when
found were documented, with particular attention to whether they
were in the fetal position. The Glasgow Coma Scale (GCS) scores
were used to assess the neurological status of the victims at the time
of rescue. Types of injuries recorded included head, torso, and
extremity injuries. Medical interventions performed during or
immediately after the rescue were meticulously recorded. These
included establishing intravenous access, splinting, performing
needle thoracostomies, intubation, and amputation. Conditions
such as hypothermia, hypotension, and agitation were also
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documented, along with whether the patient was transported by
ambulance. Additional environmental and health conditions were
also part of the data collection process.

Challenge Categorization

Challenges were categorized into environmental, logistical, and
medical based on their nature. Environmental mSAR challenges
included cold weather and inadequate lighting; logistical challenges
included transportation, confined space rescue, management of
overweight patients, lack of splinting materials, and the degree of
victims buried under rubble; while medical challenges encom-
passed establishing intravenous access, addressing hearing impair-
ments, and managing spinal trauma.

Analysis

Statistical analysis was performed using the Statistical Package for
the Social Sciences for Windows (SPSS v.29; IBM Corp.; Armonk,
New York USA) software. The normal distribution of the groups
was assessed using histograms and the Shapiro-Wilk test.
Descriptive statistics were used to summarize the data, presenting
categorical variables as counts and percentages, and continuous
variables as median (interquartile range [IQR], 25th- 75th
percentile). For the comparison of categorical variables between
independent groups, the chi-square test was employed. The
comparison of continuous variables between independent groups
was conducted using the Kruskal-Wallis test for non-normally
distributed data. Statistical significance was determined at a P value
of <.05 All analyses were performed using a two-tailed approach.

Results

The study included 42 patients from 30 mSAR operations,
categorized into three groups based on the challenges faced during
the mSAR operations. A total of 26.2% of the patients (n = 11) were
in the environmental mSAR challenges group, 52.4% (n = 22) were in
the logistical mSAR challenges group, and 21.4% (n = 9) were in the
medical mSAR challenges group. The median age was 25 (IQR
9 — 28) years for the environmental mSAR challenges group, 11
(IQR 7-30.5) years for the logistical mSAR challenges group, and 32
(IQR 21 - 47) years for the medical mSAR challenges group, with no
statistically significant difference in age across groups (P = .067;
Table 1). The female gender ratio was 81.8% (n=9) in the
environmental mSAR challenges group, 77.3% (n=17) in the
logistical mSAR challenges group, and 33.3% (n = 3) in the medical
mSAR challenges group. The rate of established refugees was 28.6%
(n=4) in the environmental mSAR challenges group, 31.8% (n="7)
in the logistical mSAR challenges group, and 33.3% (n=3) in the
medical mSAR challenges group. Identification was possible for
15.8% (n=3) of patients in the environmental mSAR challenges
group, 57.9% (n=11) in the logistical mSAR challenges group, and
26.3% (n=>5) in the medical mSAR challenges group. Initial contact
with victims (location identification) was made by volunteer rescuers
or NGOs for all patients (n=11) in the environmental mSAR
challenges group, 72.7% (n = 16) in the logistical mSAR challenges
group, and 88.9% (n=18) in the medical mSAR challenges group.
The median rescue time was 29 (IQR 28 — 30) hours for the
environmental mSAR challenges group, 36.5 (IQR 33.75 — 77.75)
hours for the logistical mSAR challenges group, and 30.5 (IQR 29.5 -
35.5) hours for the medical mSAR challenges group, with a
statistically significant difference observed between groups (P = .002).
The median rescue time was significantly lower in the environmental
mSAR  challenges group and medical mSAR challenges group
compared to the logistical mSAR challenges group (respectively;

P < .001, P = .036) with no significant difference between the
environmental and medical mSAR challenges groups (P = .0378).
Rescues occurred during daylight hours for 81.8% (n=9) of patients
in the environmental mSAR challenges group, 86.4% (n = 19) in the
logistical mSAR challenges group, and 88.9% (n = 8) in the medical
mSAR challenges group. The number of survivors found at the same
location was a median of two (IQR 1 — 3) for the environmental
mSAR challenges group, two (IQR 1 — 2) for the logistical mSAR
challenges group, and one (IQR 1 — 3) for the medical mSAR
challenges group, with no statistically significant difference between
groups (P = .882). Overall, 72.7% (n=8) of patients in the
environmental mSAR challenges group, 77.3% (n=17) in the
logistical mSAR challenges group, and 22.2% (n = 2) in the medical
mSAR challenges group were found in the fetal position.

The median GCS was 15 (IQR 13 — 15) for the environmental
mSAR challenges group, 15 (IQR 13 - 15) for the logistical mSAR
challenges group, and 15 (IQR 12 — 15) for the medical mSAR
challenges group, with no statistically significant difference
observed between groups (P = .600; Table 2). Head injuries were
observed in 18.2% (n = 2) of patients in the environmental mSAR
challenges group and 9.1% (n=2) in the logistical mSAR
challenges group, with no head injuries noted in the medical
mSAR challenges group. Torso injuries were not observed in the
environmental mSAR challenges group but were seen in 4.5%
(n=1) of the logistical mSAR challenges group and 22.2% (n = 2)
of the medical mSAR challenges group. Extremity injuries were
observed in 27.3% (n = 3) of the environmental mSAR challenges
group, 27.3% (n = 6) of the logistical mSAR challenges group, and
88.9% (n = 8) of the medical mSAR challenges group.

Intravenous access and fluid therapy were administered to
27.3% (n=3) of patients in the environmental mSAR challenges
group, 22.7% (n = 5) in the logistical mSAR challenges group, and
88.9% (n=38) in the medical mSAR challenges group while
trapped under the rubble (Table 3). Splinting was not performed
for any patients in the environmental mSAR challenges group,
whereas it was performed for 18.2% (n = 4) in the logistical nSAR
challenges group and 55.6% (n=35) in the medical mSAR
challenges group under the rubble. Needle thoracostomy and
orotracheal intubation were performed on site for two patients and
one patient, respectively, in the medical mSAR challenges group,
with no such procedures conducted in the other groups.
Amputation under the rubble was observed for one patient in
the environmental mSAR challenges group, with no amputations
in the other groups.

Hypothermia developed in 18.2% (n=2) of patients in the
environmental mSAR challenges group, 45.5% (n=10) in the
logistical mSAR challenges group, and 66.7% (n = 6) in the medical
mSAR challenges group (Table 4). No evident agitation was
observed in patients of the environmental mSAR challenges group,
while it was seen in 9.1% (n = 2) of the logistical mSAR challenges
group and 11.1% (n=1) of the medical mSAR challenges group.
Post-mSAR ambulance transport to the hospital was facilitated for
9.1% (n=1) of patients in the environmental mSAR challenges
group, 9.1% (n=2) in the logistical mSAR challenges group, and
22.2% (n=2) in the medical mSAR challenges group.

Discussion

In the aftermath of MCls like major earthquakes, which affect and
injure catastrophic numbers of people, SAR teams encounter
numerous challenges that can impact the success of their efforts.
The difficulties and experiences faced by mSAR teams during
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Characteristic Environmental mSAR Logistical mMSAR Medical mSAR Problems P Value
Problems (N =11) Problems (N =22) (N=9)
Age of Injured (years) 25 (9 - 28) 1(7-30.5) 32 (21 - 47) .067
Gender (female) 9 (81.8%) 17 (77.3%) 3 (33.3%) a
Nationality (refugee) 4 (28.6%) 7 (31.8%) 3 (33.3%) a
Identification Present 3 (15.8%) 11 (57.9%) 5 (26.3%) a
Rescuer (civilian) 11 (100.0%) 16 (72.7%) 8 (88.9%) a
Rescue Time (hours) 29 (28 - 30) 36.5 (33.75 - 77.75) 30.5 (29.5 - 35.5) .002
Daylight Rescue 9 (81.8%) 19 (86.4%) 8 (88.9%) a
Patients Extracted from 2(1-3) 2(1-2) 1(1-3) .882
Same Location

Table 1. Demographics and Rescue Details

Abbreviation: mSAR, medical search and rescue.
*Indicates that conditions for the chi-square test were not met, preventing comparison.

Celikmen © 2024 Prehospital and Disaster Medicine

Characteristic Environmental mSAR Logistical mMSAR Medical mSAR Problems P Value
Problems (N=11) Problems (N =22) (N=9)

Fetal Position 8 (72.7%) 17 (77.3%) 2 (22.2%) a

Glasgow Coma Scale 15 (13- 15) 15 (13- 15) 15 (12 - 15) .600

(GCS)

Head Injury 2 (18.2%) 2 (9.1%) 0 (0.0%) a

Torso Injury 0 (0.0%) 1 (4.5%) 2 (22.2%) a

Extremity Injury 3 (27.3%) 6 (27.3%) 8 (88.9%) a

Table 2. Position, GCS, and Injury Type
Abbreviations: mSAR medical search and rescue; GCS, Glasgow Coma Scale.

*Indicates that conditions for the chi-square test were not met, preventing comparison.

Celikmen © 2024 Prehospital and Disaster Medicine

Characteristic Environmental mSAR Problems Logistical mSAR Problems Medical mSAR Problems (N=9)
(N=11) (N=22)

Intravenous Access 3 (27.3%) 5 (22.7%) 3 (33.3%)

Splinting 0 (0.0%) 4 (18.2%) 5 (55.6%)

Needle Thoracostomy 0 (0.0%) 0 (0.0%) 2 (22.2%)

Intubation 0 (0.0%) 0 (0.0%) 1(11.1%)

Amputation 1(9.1%) 0 (0.0%) 0 (0.0%)

Table 3. Medical Interventions and Conditions
Abbreviation: mSAR, medical search and rescue.

Celikmen © 2024 Prehospital and Disaster Medicine

Characteristic Environmental mSAR Problems Logistical mSAR Problems Medical mSAR Problems (N =9)
(N=11) (N=22)

Hypothermia 2 (18.2%) 10 (45.5%) 6 (66.7%)

Hypotension 1(9.1%) 5 (22.7%) 3 (33.3%)

Agitation 0 (0.0%) 2 (9.1%) 1(11.1%)

Transported by Ambulance 1(9.1%) 2 (9.1%) 2 (22.2%)

Table 4. Environmental and Health Conditions

Abbreviation: mSAR, medical search and rescue.

disaster SAR operations create a unique body of literature with each
disaster, due to the specific timing, nature, environmental
conditions, logistical constraints, and medical mSAR challenges
inherent to each earthquake and MCI. The February 6, 2023
Kahramanmarag earthquakes highlighted diverse combinations of

Celikmen © 2024 Prehospital and Disaster Medicine

logistical, environmental, and medical challenges due to the
earthquake’s extensive destruction and wide geographical impact.'®
Analysis of data from this research shows that when the challenges
encountered in mSAR operations for earthquake victims are
classified into environmental, logistical, and medical difficulties,
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the most significantly affected aspect is the duration of the mSAR
operation.

Time is a critical factor in mSAR operations. The longer a
victim trapped under rubble remains undiscovered post-earth-
quake, the lower their chances of survival.'* Therefore, the primary
goal of mSAR teams is to reach victims trapped under rubble early
on. This is not only a medical imperative, but also one of the most
critical issues in terms of social and logistical considerations
following catastrophic earthquakes.' It has been reported that 80%
of victims die immediately after the collapse of multi-story
buildings due to the direct impact of trauma, whereas those who are
trapped but alive can be rescued.!® Literature reviews over the years
have highlighted logistical factors in SAR operations, predomi-
nantly focusing on tools used in rescue efforts to shorten rescue
times, such as stopping use of shovels, picks, or ladders in favor of
less-refined methods like employing tractors, cranes, and bulldoz-
ers to clear debris.!” However, this research adds to the logistical
mSAR challenges category issues such as transportation, confined
space rescue, overweight patients, lack of splinting materials, and a
significant portion of the body being buried under rubble, finding
that these factors significantly extend mSAR duration, distinctively
more than environmental and medical factors. Logistical chal-
lenges emerge as the most significant factor affecting mSAR
duration. Lack of lighting also significantly impacts mSAR
operations. Therefore, improving logistical and lighting infra-
structure is essential for more effective conduct of mSAR
operations in disasters.

The February 6 earthquake in Turkey occurred during the
winter season. On the day of the earthquake, the weather
conditions in the SAR-operated provinces showed snow in
Kahramanmaras, Gaziantep, Malatya, Diyarbakir, Kilis,
Sanlwrfa, and Adiyaman, while rain was present in Hatay,
Osmaniye, and Adana, with the following days in Kahramanmarag
experiencing temperatures as low as -5° Celsius (23° Fahrenheit).!8
Additionally, the earthquake caused damage to the cities’ lighting
systems, leaving them particularly dark in the early stages of the
aftermath.’ Darkness and cold were challenging factors for mSAR
teams during SAR operations. Although lighting issues were
grouped under environmental factors in this research, it was
observed that lighting difficulties were particularly prevalent in
mSAR operations facing logistical challenges. This suggests that
more mSAR operations could be conducted during daylight,
indicating that lighting issues also affect mSAR operations. The
necessity for strategies to illuminate these environments to ensure
uninterrupted mSAR operations is supported by these findings.

Another notable data point from this research is the positions in
which SAR teams found survivors. The first of the February 6
Kahramanmarag earthquakes occurred at 04:17AMm, lasting 65
seconds, catching most people asleep or in their bedrooms.?’ Many
of the rescued were found in the fetal position. Globally, and by
Turkey’s leading authority on disaster management, the AFAD, it
is recommended to find a safe spot during an earthquake, kneel
down, protect your head and neck, and hold onto a stable object.?!
A recent study in Turkey aimed at reducing casualties during
earthquakes and reaching a consensus among mSAR professionals
on the effectiveness and comparison of the “Drop, Cover, and Hold
On” technique versus the fetal position within the Life Triangle,
argued that the fetal position offers several advantages: less surface
area exposure, fewer crush injuries, better protection for a larger
portion of the body against injuries, better protection against
hypothermia, and better preservation of basal metabolism.?2

Similarly, this research observed that most of the rescued
individuals were in the fetal position.

According to the United Nations High Commissioner for
Refugees (UNHCR; Geneva, Switzerland), Turkey hosts one of
the largest refugee populations in the world, with 1.7 million
refugees living in the areas affected by the earthquake.?® This study
observed that being a refugee did not significantly alter the
challenges faced during mSAR operations. Refugees and migrants
are considered vulnerable groups during disasters.?* Although this
vulnerability can be attributed to various factors, this research found
that, within the analyzed mSAR operations, refugees were similarly
affected as non-refugees. The lack of a significant impact of refugee
status on the difficulties encountered in mSAR operations suggests
that disasters affect all individuals equally.

In mSAR operations, conditions such as the consciousness level
(GCS), head injuries, torso injuries, extremity injuries, hypo-
thermia, hypotension, and agitation were assessed; interventions
conducted on site included intravenous access, splinting, needle
thoracostomy, intubation, and amputation. It is known that as
rescue times extend in SAR operations, there could be delays in the
emergency treatment of victims with surgical issues like penetrating
thoracic and abdominal injuries, open fractures, or bleeding leading
to hypovolemic shock, potentially worsening the clinical course and
final outcomes of the injured.’® Hence, a wide range of
interventions by medical teams at the scene has been observed.
Among the limited number of injured evaluated for these
interventions, a significant number were identified with hypo-
thermia, particularly among those facing logistical challenges. In
this study, environmental issues related to air temperature did not
significantly impact rescue times; however, the condition of
hypothermia was more frequently identified among victims
experiencing logistical challenges, though the statistical analysis
was not feasible due to the small size of this patient group. In the
hours following the 7.8 magnitude earthquake on the morning of
February 6, temperatures around the epicenter in southern Turkey
dropped to approximately 37° Fahrenheit (2.7° Celsius), accom-
panied by a cold rainstorm.? In the following days, temperatures
fell below freezing and remained there. These cold weather
conditions affected not only the mSAR teams, but also the injured.
Injured individuals in groups facing logistical issues experienced
longer SAR times, and those assessed with hypothermia were more
prevalent in this group. Patients trapped under rubble for extended
periods are expected to develop hypothermia due to the seasonal
conditions, as most injuries caused by earthquakes are traumatic,
and in trauma patients, hypothermia (defined as a core temperature
<35° Celsius/95° Fahrenheit) is thought to lead to early mortality
through impaired clotting factor activity and platelet function,
associated with increased blood loss and the need for more blood
product transfusions.?® The more frequent occurrence of hypo-
thermia in victims facing logistical mSAR challenges indicates that
cold weather conditions are a significant risk factor during
disasters. Therefore, the risk of hypothermia should be considered
in disasters occurring in cold weather conditions, and necessary
measures should be taken.

Particularly after the February 6 earthquakes, thousands of
health care professionals were dispatched to disaster zones. The
need for personnel assistance for SAR operations in disaster areas
prevailed over the management of injured in hospitals during the
early phase. The concept of health care workers in hospitals and
field tents conducting mSAR operations was extensively debated.
Consequently, Turkey announced the establishment of the
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UMKE-ATAK structure following the February 6 earthquakes to
conduct mSAR operations in future disasters. This research is
considered to be a guide for newly established mSAR teams world-
wide. This is because, in this literature review, while limited studies
on the medical aspects of SAR operations were identified, no
research or experience study was found regarding the SAR
experiences of teams composed of health care professionals.

Limitations

The interpretation of this study’s results must consider certain
constraints. The use of retrospective data, while providing valuable
insights, may not encompass all variables that could impact the
outcomes of mSAR operations. The categorization into environ-
mental, logistical, and medical challenges, although methodical, is
based on operational reports and could reflect some degree of
subjectivity inherent in post-event documentation. While the
sample size was sufficient to highlight significant differences
among the challenge categories, it may not fully represent the
diversity of circumstances encountered in mSAR operations across
different regions and disasters. Additionally, the unique character-
istics of the February 6, 2023 Kahramanmaras earthquakes,
including the geographic and infrastructural context, might
influence the extent to which these findings can be applied to
other disaster scenarios.

Conclusion

The findings of this research highlight the multitude of challenges
faced during the mSAR operations in the aftermath of the February 6,
2023 Kahramanmarag earthquakes. T'o manage these challenges more
effectively within disaster preparedness efforts, several measures are
necessary: enhancing logistical and lighting infrastructure, emphasiz-
ing the importance of the fetal position for protection during
earthquakes in efforts to raise disaster awareness, conducting necessary
work to meet the needs of all individuals in disasters, and taking the
necessary precautions against the risk of hypothermia in disasters
occurring in cold weather conditions. These strategies are crucial for
improving the effectiveness of disaster response and ensuring the

safety and well-being of affected populations.
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