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Abstract  Original Research Article 
 

Introduction: This study was conducted in a province located in southern Turkey, which experienced extensive 

destruction due to major earthquakes on February 6, 2023. Since a significant portion of healthcare facilities were 

destroyed or severely damaged, the remaining healthcare facilities and field hospitals established had to primarily focus 
on providing emergency medical services. Consequently it became evident that patients with breast-related complaints 

faced difficulties accessing appropriate healthcare centers. This study was designed to investigate the impact of the 

earthquake on breast cancer, to enable predictability of outcomes in similar situations, and to take preventive measures. 

Materials and Methods: The medical records of breast cancer patients diagnosed and treated at our hospital during the 
15-month periods before and after the February 6, 2023, earthquake were retrospectively reviewed. The patients' age 

and tumor stages were determined and compared. Results: A total of 274 patients were included in the study, comprising 

191 patients diagnosed with breast cancer before the earthquake and 83 patients diagnosed after the earthquake. It was 

found that the mean age of patients presenting after the earthquake was lower (p<0.005). Additionally, and disease stage 
were found to be higher in patients presenting after the earthquake (p<0.005). Conclusion: The observation of breast 

cancer in a younger age group during the post earthquake period may be attributed to patients with symptoms being 

unable to Access appropriate healthcare facilities after the disaster or to older age groups being unable to reach healthcare  

institutions. The increase in disease stage was linked to the unavailability of suitable healthcare facilities following the 
disaster. To address these issues, mobile healthcare teams should be trained, and well-equipped vehicles should be 

prepared during disaster preparedness phases. 
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INTRODUCTİON  
On February 6, 2023, two major earthquakes 

with magnitudes of 7.4 and 7.6 on the Richter scale, 
centered in Kahramanmaraş, along with aftershocks, 

caused extensive destruction in southern Turkey and 

northern Syria. According to information from various 

sources, 237,000 buildings in 11 provinces in southern 
Turkey and 10,600 buildings in northern Syria were 

either destroyed or severely damaged. The earthquakes 

resulted in over 56,000 deaths and more than 100,000 

injuries [1-4]. Hatay, located in the southernmost part of 
Turkey and home to our hospital, was among the 

provinces severely affected by the earthquakes. Before 

the disaster, Hatay had a total of 12 hospitals and 350 

primary healthcare facilities. However, during the 
earthquakes, the majority of primary care facilities and 

nine of the hospitals sustained damage rendering them 

inoperable [5]. 
 

Cancer is a significant health issue affecting 

millions of people. To prevent this issue, communities 

implement various methods such as cancer screening 
tests, periodic radiological and laboratory examinations 

based on cancer risk. The primary methods for early 

diagnosis of breast cancer include physical examination, 

breast ultrasonography, and mammography. Major 
treatment approaches include surgical interventions, 

chemotherapy, and radiotherapy. Devastating natural 

disasters lead to disruptions in cancer screening 

programs and delays in patient visits, causing disease 
stages to progress [6-11]. 
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In this study, the impact of the earthquake on 

breast cancer stages was investigated by comparing the 

disease stages of breast cancer patients diagnosed in the 
15-month periods before and after the earthquakes in our 

hospital. 

 

MATERİALS AND METHODS 
After receiving approval from the Hatay 

Mustafa Kemal University Local Ethics Committee 

dated November 20, 2024 and numbered 36, the medical 

records of patients treated for breast cancer in our clinic 

in the 15-month period before and after the February 6, 

2023 Kahramanmaraş earthquake were retrospectively 

reviewed. The study was conducted in accordance with 
the Declaration of Helsinki. 

 

Data on the patients' age, gender, tumor size, 

lymph node metastasis, distant organ metastasis, disease 
stage, and performed surgeries were collected and 

compared for the pre- and post-earthquake periods. 

Disease staging was determined using the TNM 

classification defined by the American Joint Committee 
on Cancer (AJCC) (Table 1) [12]. 

 

Table 1: TNM Staging in Breast Cancer (Tis: In situ tumor, T1: Tumor <2 cm, T2: Tumor 2-5 cm, T3: Tumor >5 

cm, T4: Chest wall and/or skin involvement, N0: No lymph node metastasis, N1: 1-3 lymph node metastasis, N2: 3-

9 lymph node metastasis, N4: >9 lymph node metastasis; M0: No distant organ metastasis, M1: Distant organ 

metastasis present) 

 Stage 0 Tis N0 M0  

Early Stage Stage 1 T1  N0 M0 

Stage 2A T0  N1  M0 

T1 N1 M0 

T2 N0 M0 

Locally Advanced Stage Stage 2B T2 N1  M0 

T3 N0 M0 

Stage 3A T0 N2 M0 

T1  N2 M0 

T2 N2 M0 

T3 N1 M0 

T3 N2 M0 

Stage 3B T4 N (any lymph node M0 

Stage 3C T (any tumor) N3  M0 

Metastatic Stage Stage 4 T (any tumor) N (any lymph node) M1 

 

Statistical Analysis  
Descriptive statistics, including frequency, 

percentage, mean, and standard deviation, were used in 

the statistical analyses. The relationship between two 

dependent categorical variables and independent 
categorical variables was evaluated using the Pearson 

Chi-square test. For continuous variables, the Student's 

T-test was applied if parametric assumptions were met, 

and the Mann-Whitney U test was used if nonparametric 
assumptions were met. A p-value of <0.05 was 

considered statistically significant. 

 

RESULTS  
A total of 274 patients were included in the 

study. 69.7% (N=191) of the patients included in the 

study were from the pre-earthquake period, and 30.3% 

(N=83) were from the post-earthquake period. Looking 

at pathological diagnoses, 95.3% of the patients before 
the earthquake and 89.2% of the patients after the 

earthquake had invasive ductal carcinoma, 3.1% of the 

pre-earthquake patients and 6.0% of the post-earthquake 

patients had invasive lobular carcinoma, and 1.6% of the 
pre-earthquake patients and 3.6% of the post-earthquake 

patients had mixed types. TNM, disease stage, type of 

surgery, and age-based pre- and post-earthquake 

conditions are presented in Table 2. When tumor size 
(T), lymph node (N), metastasis (M), and disease stage 

were considered as independent variables and pre- and 

post-earthquake conditions as dependent variables, 

significant statistical differences were found between 
these variables (p<0.001). The age of patients who 

presented before the earthquake was statistically 

significantly higher than those who presented after the 

earthquake (p<0.001). 

 
Table 2: Comparison of tumor size, lymph nodes, metastasis, stage, type of surgery, and age between patients who 

presented before and after the earthquake 

Variable 

 

Pre-Earthquake 

Presentations (N=191) 

Post-Earthquake 

Presentations (N=83) 

P* 

Categorical Variable Column Percentage Column Percentage  

T (Size)    

T1 44.5 19.3 <0.001 
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Variable 

 

Pre-Earthquake 

Presentations (N=191) 

Post-Earthquake 

Presentations (N=83) 

P* 

T2 47.1 51.8 

T3 5.8 20.5 

T4 2.6 8.4 

N (Lymph Node)    

N0 62.3 30.1 <0.001 

N1 21.5 49.4 

N2 14.1 19.3 

N3 2.1 1.2 

M (Metastasis)    

M0 97.9 86.7 <0.001 

M1 2.1 13.3 

Stage    

Early Stage 66.5 34.9 <0.001 

Locally Advanced Stage 31.4 51.8 

Metastatic Stage 2.1 13.3 

Type of Surgery    

BCS+SLND 56.0 56.6 0,926 

MRM 44.0 43.4 

Continuous Variable Mean±SD Mean±SD  

Age 56.2±11.3 50.5±11.7 <0.001** 

* Pearson Chi-Square Test ,** Student's T-Test 

BCS: Breast conserving surgery, MRM: Modified radical mastectomy, SLND: Sentinel lymph node dissection 

 
To examine whether the age variable was a 

confounding factor on stages, the mean age of patients in 

each stage was compared across groups. For early-stage 

patients, the average age of those who presented before 
the earthquake was 55.6±11.6, while the average age of 

those who presented after the earthquake was 51.1±9.6 

(p=0.037). For locally advanced stage patients, the 

average age of those who presented before the 

earthquake was 56.5±10.1, while the average age of 

those who presented after the earthquake was 49.9±11.8 

(p=0.004). For metastatic stage patients, the average age 
of those who presented before the earthquake was 

70.0±9.8, while the average age of those who presented 

after the earthquake was 51.1±16.7 (p=0.040) (Table 3). 

 

Table 3: Age variable according to stages in pre- and post-earthquake patient presentations 

AGE 

 Number Group Mean Standard Deviation P* 

Early Stage 127 Pre-Earthquake 55,6 11,6 0,037 

29 Post-Earthquake 51,1 9,6 

156 Total 54,8 11,4  

Locally Advanced Stage 60 Pre-Earthquake 56,5 10,1 0,004 

43 Post-Earthquake 49,9 11,8 

103 Total 53,8 11,3  

Metastatic Stage 4 Pre-Earthquake 70,0 9,8 0,040** 

11 Post-Earthquake 51,1 16,7 

15 Total 56,1 17,2  

*Student's T-Test, **Mann-Whitney U Test 

 

DİSCUSSİON 
In this study, we found an increase in tumor 

size, lymph node metastasis, distant organ metastasis, 
and stage in breast cancer patients treated after the 

earthquake compared to before. We also determined that 

the average age of patients who presented before the 

earthquake was higher than that of those who presented 
after the earthquake. When we analyzed the impact of 

age on stage progression before and after the earthquake, 

similar to the entire sample, the average age before the 

earthquake was higher than after the earthquake in each 

cancer stage. In the province where we conducted the 
study, due to the significant damage to healthcare 

facilities after the earthquake, the increase in stages post-

earthquake was linked to the inability to conduct 

screening tests for approximately six months in most 
parts of the province. Another possible reason could be 

the lack of healthcare facilities where symptomatic 

patients could seek care, apart from screening tests. 
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Approximately one in every eight women will 

develop breast cancer in their lifetime. The risk of 

developing breast cancer increases with age, and the 
most common age for diagnosis is between 70 and 74 

years. It is the second most common cause of cancer-

related deaths in women. The mortality rate is higher in 

those diagnosed at later stages due to socioeconomic 
factors [13,14]. It has been suggested that more than half 

of breast cancer patients can be prevented through certain 

tests and interventions. These primarily include lifestyle 

changes, risk-reducing medications, and surgical 
interventions. Chemoprophylaxis and prophylactic 

surgeries in high-risk individuals identified through 

genetic testing are primary preventive methods for breast 
cancer. Secondary preventive methods include 

mammography screening programs, patient education, 

and physical examination, which are the main tools for 

early detection of breast cancer. It is recommended to 
create an individual screening program based on each 

patient's risk status. Mortality rates are lower in patients 

diagnosed at an early stage [7,15-17]. 

 
A significant portion of breast cancer patients 

seek medical care when they notice symptoms related to 

cancer. Among these patients, delayed presentation is 

defined as not seeking medical attention for three months 
or longer after the onset of symptoms. This delay leads 

to an increase in the stage of the disease and worsens the 

prognosis [18-20]. Major disasters expose victims to 

high levels of stress, cause changes in social 
relationships and living situations, and contribute to 

patient delays. Additionally, they may render healthcare 

facilities dysfunctional. A detailed study investigating 

the effects of the 2011 Fukushima disaster on breast 
cancer found a significant delay in patient presentation 

after the disaster [9]. After natural disasters, healthcare 

services generally focus on treating the injured and 

responding to emergencies to save lives. Vulnerable 
groups, such as those with chronic conditions like 

diabetes, respiratory, and heart diseases, as well as 

cancer patients, face various challenges. Inadequate 

management of these conditions can lead to an increase 
in mortality [20,21]. Furthermore, such disasters disrupt 

cancer screening programs, and it has been found that 

these disruptions lead to an increase in the stage of newly 

diagnosed cancer cases after disasters [22,23]. 
 

Immediately after the February 6, 2023, 

Kahramanmaraş earthquakes, only three hospitals in 

Hatay province remained operational. One of these, our 
university hospital, began providing emergency 

healthcare services to the injured from the first moments 

of the earthquake. With the participation of volunteers 

coming from various parts of the country, this service 
continued intensively for about 10 days. Later, after the 

occurrence of an aftershock with a magnitude of 6.4, the 

hospital was evacuated and began operating as a field 

hospital. During this period, medical devices such as 
computed tomography, magnetic resonance imaging 

machines, and mammography, which were used for 

diagnosis and treatment, could not be used. After 

necessary reinforcement and improvements, our hospital 
reopened in August 2023. The first mammogram after 

the disaster was performed on August 12, 2023. While 

2,100 mammograms had been performed at our hospital 

15 months before the disaster, only 1,268 mammograms 
were performed in the 15 months following the disaster. 

Prior to the disaster, an average of 140 mammograms 

were performed monthly, but approximately half of the 

1,268 mammograms performed post-disaster were done 
in the first three months. This was considered one of the 

significant reasons for the delay in seeking care, as 

access to suitable healthcare facilities was limited. In this 
study, since traumatic factors such as injury, being 

trapped under rubble, or the loss of loved ones were not 

evaluated in relation to the patients, the impact of these 

factors on the delay could not be determined. 
 

There was also an increase in tumor size, 

number of lymph nodes, and metastatic disease status. 

One significant reason for this was the patients' inability 
to access adequate healthcare services for about six 

months, and the inability to conduct cancer screening 

tests. Interestingly, the average age of patients diagnosed 

with breast cancer after the disaster was found to be 
lower. This supports the idea that these patients were 

unable to seek care at a suitable healthcare facility when 

they first noticed symptoms. Another reason considered 

was that elderly patients were unable to access healthcare 
facilities. 

 

CONCLUSİON 
After major natural disasters such as 

earthquakes, it must be considered that healthcare 
facilities may be damaged, routine healthcare services 

may be disrupted, and as a result, the stage of diseases 

included in screening programs, such as breast cancer, 

may increase. In situations where healthcare facilities are 
expected to be unable to return to normal routine 

operations within three months, additional measures 

should be taken for the early diagnosis and treatment of 

these diseases. For disaster preparedness, trained teams 
providing mobile services and vehicles with adequate 

equipment should be prepared and deployed in disaster 

areas. By providing on-site healthcare services, delays in 

patient presentations can be prevented. We believe that 
such an approach would help ensure early diagnosis and 

treatment of breast cancer. 
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