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Abstract

Objective: This study aimed to determine the health needs of individuals with non-
communicable diseases affected by earthquakes.
Methods: The study employed a descriptive and cross-sectional design and was conducted in 3
of the 11 provinces affected by the February 6, 2023 earthquakes. Data were obtained using an
introductory information form and a health needs information form. Percentages, averages,
McNemar’s test, and classification and regression tree algorithm for decision tree analysis were
used to evaluate the data.
Results: Among the participants, 34.87% had hypertension, 27.95% had diabetes, and 14.12%
had asthma. Compared to the pre-earthquake period, the participants’ needs for medication,
transportation to hospital, disease-specific nutrition, and social support significantly increased
after the earthquake (P<0.05). This study revealed that participants with faced challenges in
accessing the medicines, hospitals, medical devices, and disease-specific nutrition required for
disease management during the early post-earthquake period, experiencing delays or no access.
Among the identified health needs, participants with hypertension and diabetes require access to
healthy nutrition, while those with asthma have a heightened need for clean air.
Conclusions: Conducting health screenings in tent cities without requiring individual attend-
ance at health tents and promptly identifying and addressing health needs in the early period are
strongly recommended.

Natural disasters, such as earthquakes, have profound and far-reaching impacts on individuals
and communities, often resulting in significant physical, psychological, and social consequences.
The Mediterranean-Alpine-Himalayan earthquake belt, encompassing regions like Türkiye, is
particularly prone to seismic activity, with one fifth of the world’s earthquakes occurring there.1

On February 6, 2023, 2 devastating earthquakes withmagnitudes ofMw 7.7 andMw 7.5 occurred
in the southeastern region of Türkiye. These earthquakes, centered in Kahramanmaraş, affected
11 provinces in Türkiye, including Kahramanmaraş, Hatay, Gaziantep, Malatya, Diyarbakır,
Kilis, Şanlıurfa, Adıyaman, Osmaniye, Adana, and Elazığ.2,3 This disaster, considered the most
devastating of the century, resulted in the loss of thousands of lives and left millions of people
grappling with its aftermath.

Disasters of this magnitude have a profound impact on public health, with consequences that
extend beyond immediate casualties, often reshaping health priorities in affected regions. In the
aftermath of earthquakes, this shift in focus toward controlling contagious diseases may inad-
vertently sideline the substantial burden of NCDs. Non-communicable diseases (NCDs), includ-
ing respiratory and cardiovascular diseases, cancer, and diabetes, pose a significant threat to
individuals’ health globally.4,5 Despite their significant impact on global mortality, public health
priorities often overlook NCDs in the aftermath of disasters. Although infectious diseases have
readily available guidelines and strategies, themanagement of NCDs often faces neglect, resulting
in indirect mortality rates as high as 70-90%, primarily due to the exacerbation of life-threatening
health issues.6 The Mediterranean region, located along the western border of Türkiye’s South-
eastern region (including Kahramanmaraş, Hatay, and Osmaniye), exemplifies these challenges.
This region has a cumulative incidence rate higher than the national average, ranking third in
Türkiye for hypertension incidence and holding the highest incidence of diabetes nationwide.7

Given the high prevalence of chronic diseases in these earthquake-prone regions, it becomes
crucial to prioritize NCD management in disaster response planning. Vulnerable populations,
such as those with pre-existing NCDs, face unique challenges in the wake of natural disasters.
These challenges include disruptions in access to regular medical treatments, damaged health
care infrastructure, and shortages of medications, all of which exacerbate the precarious situation
for individuals requiring ongoing NCD management.8–10
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Preparedness and planning are paramount in addressing the
immediate andmedium-term needs of individuals with NCDs during
the emergency phase of natural disasters. In developing countries like
Türkiye, challenges such as limited awareness, financial constraints,
and medication shortages further hinder the effective management of
NCDs during disasters.11 Disaster response planners and health care
professionals must prioritize the specific needs of this vulnerable
population to ensure effective and targeted interventions.6 While the
clinical manifestations of NCDsmay vary, individuals share common
health needs, including maintaining a healthy lifestyle, managing
stress, adhering to treatments, controlling weight, undergoing regular
health check-ups, and accessing necessarymedical devices. Identifying
and meeting these needs improves NCD patients’ immediate well-
being and reduces disaster, long-term health effects.12–14

Despite the undeniable importance of understanding the impact
of natural disasters onNCDs, there is a dearth of research in this area.
This study aims to address this gap by investigating the health needs
of individuals with NCDs affected by the February 6, 2023 earth-
quake in Türkiye, highlighting a critical aspect of disaster prepared-
ness and response. Türkiye lies in an earthquake-prone zone, and this
research aims to contribute valuable insights for improving the
resilience of individuals with NCDs during such emergencies.

The research questions were as follows:

1. What are the health needs of individuals with NCDs who are
affected by earthquakes?

2. How do earthquakes impact access to treatment, hospital, NCD-
specific nutrition, and social support for individuals with NCDs?

3. According to the decision tree analysis, what are the probabil-
ities of access to treatment, hospitalization, and social support
for individuals with NCDs following an earthquake, based on
their specific disease diagnosis?

4. What are the average post-earthquake blood glucose levels of
individuals with diabetes, and the average blood pressure levels
of individuals with hypertension?

Methods

Study Design

The research was conducted with a descriptive and cross-sectional
design.

Sample size calculation
The research encompassed adult individuals affected by the earth-
quake residing in Kahramanmaras, Hatay, and Osmaniye prov-
inces. Statistical power analysis was conducted to determine the
required sample size for the study. G*Power software was employed
to calculate power values for various sample sizes whilemaintaining
95% confidence level (P<0.05). Because the independence test will
be applied between categorical data with a 2x3 table in the study, the
Cohen-w medium effect size (w = 0.30) was taken as the basis for
the chi-square independence test.

According to the power values calculated based on the effect
size, if at least 110 observations are used in this study, a test power of
approximately 81.1% is reached. Because the sample size used in the
study was above 80%, it was found to be statistically sufficient.
Figure 1 shows the graph of power values according to the number
of samples. As an additional verification, a separate sample size
calculation was performed using the formula n = z² * p(1 – p) / d² ,
where z = 1.96, p = 0.50, and d = 0.07.15 This calculation indicated a
required sample size of at least 196. The actual sample size exceeded
this threshold as well, providing further confirmation that the
chosen sample size was statistically sufficient.

Due tomany roads being closedorunsafe following the earthquake,
significant logistical challenges aroseduring thedata collectionprocess.
Among the 11 affected provinces, the greatest destruction occurred in
Kahramanmaraş and Hatay, which were therefore included in the
study.Given the 10-day timeframe allocated for data collection and the
focus on identifying needs in the early phase of the disaster, Osmaniye
—a nearby city—was also included. As a result, the study was limited
to 3 cities: Kahramanmaraş, Hatay, and Osmaniye.

The inclusion criteria were being 18 years of age or older, volun-
teering to participate in the study, Turkish as their mother tongue,
and having an NCD. The exclusion criterion was not being in the
region during the earthquakes, while the removal criterion was
incomplete/incorrect responses to the data collection tools. All adults
who agreed to participate in the study and met the inclusion criteria
were included in the sample. A total of 246 individuals with NCDs
living in tent cities and affected by the earthquakes were reached.

Measurements
The data were collected using a descriptive information form and a
health needs information form developed by the researchers based

Figure 1. Power values for different sample sizes.
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on the literature. Additionally, field researchers measured partici-
pants’ blood pressure, pulse rate, and blood glucose levels.

Descriptive Information Form. This consists of questions about
age, gender, body mass index, marital status, income status, smok-
ing status, disease diagnosis, the status of their home and loss to
determine the current situation regarding the disaster.16–19

Health Needs Information Form. This consists of questions
about the use of medication, access to treatment, access to hospital,
NCD-specific nutrition, and meeting needs for social support
before and after the earthquake. There is also an open-ended
question where participants can identify more than 1 health need
after the earthquake.6,19–21

Characteristics and Functions of Tent Cities

The earthquakes that struck Kahramanmaraş on February 6, 2023,
directly affected 11 provinces, comprising 16.4% of Türkiye’s popu-
lation. These devastating events resulted in the loss of over 48 000
lives, the destruction or severe damage of more than half a million
buildings, and significant material losses.22 To accommodate sur-
vivors, authorities constructed a total of 345 tent cities and 305 con-
tainer cities, providing shelter for approximately 3 million people.
However, due to the limited availability of container cities in the
disaster area during the research period, this study was conducted
in tent cities. To meet basic hygiene needs in these shelter areas,
mobile shower and toilet containers were provided.23

The Disaster and Emergency Management Authority (AFAD)
coordinated the disaster response process within the framework of
the 2014-prepared Türkiye Disaster Response Plan. The Turkish
RedCrescent, AFAD, theMinistry of National Defense, the General
Command of Gendarmerie, and non-governmental organizations
provided mobile kitchens in the earthquake region to address
nutritional needs. Field hospitals, medical tents, pharmacies, and
emergency response units established in tent cities provided health
care services, replacing the damaged hospitals.22

Implementation of the Study

The research data were collected face-to-face in the tent city by
3 field researchers between February 22, 2023 and March 4, 2023.
Interviews were conducted with individuals between 8:00 and
22:00. In addition to being the first team to measure the vital signs
of the participants, the researchers also offered emotional support,
creating opportunities for participants to share their feelings and
experiences. During the data collection process, additional explan-
ations were provided in simplified terms to accommodate the low
education levels of a significant portion of the earthquake survivors.

NCD-affected individuals who wanted to voluntarily participate
in the study were informed about the purpose and scope of the
study, and a voluntary consent form was obtained. Blood glucose
and blood pressure were measured before administering the ques-
tionnaire to the participants. To ensure the reliability of blood
pressure measurements, individuals were allowed to rest for about
10 minutes, and the measurements were taken while the partici-
pants were in a sitting position. An electronic device was used for
blood pressure and pulse rate measurements from the upper arm.

Blood glucose measurements were performed using single-use
lancets and strips, each assigned to an individual. Used strips were
discarded in medical waste bins, and lancets were disposed of in
sharps waste bins in health tents daily, following standard sharps
waste procedures. To ensure the reliability of blood glucose meas-
urement, the first drop of blood after finger pricking waswipedwith

cotton wool, and the measurement was made with the second drop
of blood. Blood glucose levels were recorded as random blood
glucose (RBG), as standardized fasting or postprandial conditions
could not be ensured under field conditions. The application time
for the data collection tools was approximately 20-25 minutes.

Statistical Analysis

Descriptive statistical techniques, categorical relationship tests,
dependent ratio comparison tests, and decision tree algorithms
were used in the analysis phase. McNemar’s test was applied for
comparing 2 ratios within dependent groups. The classification and
regression trees (CART) algorithm was employed for the decision
tree analysis.24,25 A margin of error of 5% was used to interpret the
research results. The analysis was performed using IBM SPSS
Statistics 28 and the R-Project software.26,27

Ethical Considerations

Ethics committee approval (2023-64) was obtained from the
Ankara Yıldırım Beyazıt University Health Sciences Ethics Com-
mittee. Additionally, official authorization was granted by the
relevant institution to conduct the study in the earthquake-affected
region. Participation in the study was voluntary, and informed
consent was obtained from all adult participants.

Results

Among the earthquake survivors included in the study, 49.19%were
living in tent cities in Kahramanmaraş, 25.61% inHatay, and 25.20%
in Osmaniye. The average age of participants was 54.58±13.07 years.
Of the participants, 71 individualswere smokers, and 87.32%of them
reported an increase in cigarette consumption following the earth-
quake. Non-communicable diseases among survivors include hyper-
tension (34.87%), diabetes (27.95%), asthma (14.12%), as indicated
in Table 1.

Table 2 presents the comparative results about specific issues
experienced by participants with NCDs before and after the earth-
quake in the study. Statistical analysis revealed a significant increase
(P<0.05) in the proportion of participants unable to meet their
medication needs, access hospitals, maintain NCD-specific nutri-
tion, and receive adequate social support after the earthquake
compared to the pre-earthquake period. The most substantial
increase was observed in challenges related to NCD-specific
nutrition.

Table 3 shows the average blood pressure/RBG values of indi-
viduals affected by the earthquake with diabetes/hypertension
diagnosis, based on their medication usage status. Among individ-
uals with diabetes, those who did not take their medication after the
earthquake exhibited higher average blood glucose levels compared
to those whomissed doses, while individuals whomissed doses had
higher levels compared to those who regularly adhered to their
medication regimen. Similarly, among individuals with hyperten-
sion, those who did not take their medication after the earthquake
had higher average systolic blood pressure values compared to
those who missed doses, and those who missed doses had higher
levels compared to those who consistently took their medication.

Table 4 presents the percentage distribution of health needs
among participants with NCDs. Participants with hypertension
and diabetes demonstrated a greater need for healthy nutrition,
while those with asthma exhibited a higher need for clean air.
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Figure 2 illustrates the decision tree graph developed to elucidate
the factors influencing access to treatment, hospital care, and social
support among individuals with NCDs in the aftermath of the
earthquake. The decision tree achieved classification accuracies of
52% for access to treatment, 60.7% for social support, and 64.8% for
access to hospital care. The following rules were derived from the
decision tree graph (Table 5).

Table 1. Socio-demographic characteristics of individuals with participants
(n = 246)

Variable Group n %

City Kahramanmaraş 121 49.19

Hatay 63 25.61

Osmaniye 62 25.20

Gender Woman 173 70.33

Man 73 29.67

Age 18–33 17 6.91

34–49 55 22.36

50–64 121 49.19

65 and over 53 21.54

Body mass index Underweight/Normal
weight

34 13.82

Overweight 82 33.33

Obese 130 52.85

Educational status Illiterate 56 22.76

Literate 24 9.76

Primary School 138 56.10

High School 20 8.13

Undergraduate and
above

8 3.25

Marital status Married 190 77.24

Single 56 22.76

Income status Income less than
expenditure

175 71.14

Income equal to or
higher than
expenditure

71 28.86

Employment status Yes 14 5.69

No 166 67.48

Retired 32 13.01

Inability to work due to
earthquake

34 13.82

Current health status Good 42 17.07

Moderate 108 43.90

Bad 96 39.02

Smoking status Yes 71 28.86

No 172 69.92

Starting due to
earthquake

3 1.22

Increases in smoking after the
earthquake

Yes 62 87.32

No 9 12.68

Is there anyone in the family
with a chronic disease?

Yes 195 79.27

No 51 20.73

Previous experience of
destructive earthquakes

Yes 61 24.80

No 185 75.20

Physical injury Yes 43 17.48

No 203 82.52

(Continued)

Table 1. (Continued)

Variable Group n %

Economic difficulties because
of the earthquake

Yes 229 93.09

No 17 6.91

Encountered loss Yes 189 76.83

No 57 23.17

Condition of their home Destroyed 58 23.58

Damaged 159 64.63

Undamaged 29 11.79

Disease diagnoses** Hypertension 121 34.87

Diabetes 97 27.95

Asthma 49 14.12

Heart failure 24 6.92

Thyroid disease 9 2.59

Other* 47 13.54

Years of chronic disease
diagnosis **

1–10 189 52.79

10–20 121 33.80

20 ≥ 48 13.41

*NCDs such as chronic obstructive pulmonary disease, epilepsy, rheumatoid arthritis, cancer,
multiple sclerosis
**There were participants with multiple NCDs.

Table 2. Comparison of pre- and post-earthquake conditions for participants
care needs (n = 246)

%
Difference between
proportions (%) P

Access to
treatment

Before the
earthquake

98.37 –50.61* <0.001

After the
earthquake

47.76

Access to
hospital

Before the
earthquake

95.10 –60.00* <0.001

After the
earthquake

35.10

Patient-
specific
nutrition

Before the
earthquake

86.70 –62.23* <0.001

After the
earthquake

24.46

Social
support

Before the
earthquake

75.51 –19.18* <0.001

After the
earthquake

56.33

*McNemar test was applied for dependent proportion comparisons.
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Discussion

This study aimed to determine the health needs of earthquake-
affected individuals with NCDs. More than 80% of premature
deaths worldwide are caused by cardiovascular diseases, cancers,
chronic respiratory diseases, and diabetesmellitus.28,29 In this study
findings, 34.87% of the participants had hypertension, 27.95%
had diabetes mellitus, 14.12% had asthma, and 6.92% had heart
failure. According to the results of a study conducted in a tent city
after the 1999Gölcük earthquake in Türkiye, hypertension, chronic
obstructive pulmonary disease, heart disease, and diabetes mellitus
were the most common non-communicable diseases among indi-
viduals.16 Establishing robust disease surveillance systems to moni-
tor the type, burden, and distribution of diseases is crucial for
effectively addressing the needs of individuals with NCDs.19

In stressful situations such as earthquakes, individuals’ health
behaviors may change significantly. According to the findings of
this study, the frequency of smoking increased substantially after
the earthquake. Similarly, the results of a study conducted by Osaki
et al. (2020) indicate that smoking behavior increased following a
disaster and did not return to pre-disaster levels even 3 years later.18

Factors contributing to the rise in smoking post-disaster include the
destruction or damage of homes, living in temporary shelters such
as tent cities, being female, and experiencing job loss due to the
disaster.17–18

In this study, unmet needs for medication, access to treatment,
NCD-specific nutrition, and social support were found to have
increased significantly after the earthquake compared to before
the earthquake (P<0.05) (Table 2). Individuals with NCDs often

require hospitalization for medical care, regular physician check-
ups, drug prescriptions, and ongoing monitoring of their clinical
condition.30 According to the findings of this study, 64.90% of
earthquake victims could not reach the hospital after the earth-
quake. Similar results to these findings can be found in the litera-
ture.19,31,32 In Kahramanmaraş and Hatay, where most of the data
were collected, it is believed that individuals with NCDs faced
difficulties accessing hospitals due to widespread destruction,
severe damage to infrastructure, limited access to health facilities,
the lack of safe routes, and road closures caused by the earthquake.

Access to healthy food options and proper nutrition is critical
for conservative management of common NCDs, such as diabetes
and cardiovascular disease.6,33 In this study, 40.91% of individuals
with diabetes and 43.32% of people with hypertension indicated
they needed a healthy diet (Table 4). Existing evidence suggests that
the nutritional needs of individuals with NCDs often remain unmet
after natural disasters.20,21,34 Addressing NCD-specific nutrition
should be regarded as a priority to support individuals in main-
taining healthy lifestyle behaviors and effectively managing their
diseases.

In this study, more than half of the participants were unable to
access their medication or experienced delays in taking their medi-
cation after the earthquake (Table 2). Existing studies have shown
that individuals with NCDs encounter difficulties in accessing
medication after natural disasters.19,21,35 For instance, a study by
Schnall et al. (2019), conducted in the US after a natural disaster,
found that more than half of the individuals seeking medical
assistance were diabetes patients who faced significant challenges
in accessing insulin.19 According to the results of this study’s CART
algorithm, individuals with hypertension, chronic kidney disease,
diabetes, heart failure, and asthma are at risk of not accessing
treatment promptly or experiencing delayed access. Access to
medicines for individuals with NCDs during disasters is believed
to be crucial for disease management. These challenges are believed
to stem from reasons such as medications being trapped under
rubble, difficulties in reaching hospitals to obtain prescriptions,
limited access to pharmacies, damage to health care facilities, and
the lack of safe transportation routes. This study also identified that
one of the critical health needs of individuals with diabetes was
ensuring appropriate insulin storage conditions (Table 4). Infra-
structural damage and destruction in the aftermath of natural
disasters complicate the supply and safe storage of essential medi-
cations, such as insulin.19

Individuals with cardiovascular disease need to have access to
hospitals for disease control and treatment.36 Studies have shown
that hospital admissions for individuals with cardiovascular disease
increased significantly following the Great East Japan Earth-
quake.37 According to the CART algorithm results of this study,

Table 3. Blood pressure/RBG values of participants with diabetes/hypertension diagnosis, according to medication usage status

Medication usage after the earthquake

n Yes Disrupted No Total

Systolic blood
pressure mm/hg

121 143.11 ± 21.04 135.50 (82–254) 152.16 ± 27.37 150 (101–202) 158.75 ± 29.26 163 (97–193) 148.84 ± 28.76 143 (82–254)

Diastolic blood
pressure mm/hg

121 80.79 ± 13.91 78.50 (40–121) 88.88 ± 20.75 86 (62–199) 87.56 ± 10.94 91.50 (66–103) 84.96 ± 17.06 83 (40–199)

RBG value mg/dl 97 211.90 ± 98.44 179 (71–503) 242.07 ± 118.96 205 (98–600) 252.70 ± 150.77 240 (91–556) 232.47 ± 114.87 208 (71–600)

Descriptive statistics are provided as Mean ± Standard Deviation and Median (Minimum-Maximum).

Table 4. Health needs of participants based on NCD diagnosis*

Hypertension
n(%)

Diabetes
n(%)

Asthma
n(%)

Snacks 15 (6.91) 28 (14.14) 4 (3.48)

Medical device supply 26 (11.98) 29 (14.65) 9 (7.83)

Fresh air 26 (11.98) 14 (7.07) 39 (33.91)

Improving hygiene
conditions

26 (11.98) 16 (8.08) 35 (30.43)

Psychological support 18 (8.29) 10 (5.05) 2 (1.74)

Ensuring insulin storage
conditions

5 (2.3) 18 (9.09) 3 (2.61)

Adequate drinking water 7 (3.23) 2 (1.01) 2 (1.74)

Healthy eating 94 (43.32) 81 (40.91) 21 (18.26)

*Participants with NCDs reported multiple health needs
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patients with hypertension and heart failure had high probability of
not reaching the hospital. Patients with renal failure, diabetes, heart
failure, and asthma are more likely to face difficulties in accessing
treatment or experience delays (Figure 2; Table 5). These findings

align with previous research examining the treatment management
of individuals with NCDs in disasters. The findings indicate that
such events can disrupt treatment management and general care,
potentially leading to disease exacerbation and an increased risk of

Figure 2. CART algorithm according to the needs of NCDs.
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mortality.6 A study investigating the health needs of individuals
with NCDs after the Hanshin earthquake reported that obtaining
adequate supplies of medicines and ensuring proper medication
intake were the primary health needs of patients.38 Access to
medication for individuals with NCDs during disasters is crucial
for managing the clinical course of their diseases.

Individuals with conditions like diabetes and hypertension living
in temporary shelters like tent cities after natural disasters may
experience higher blood pressure and blood glucose levels compared
to their normal ranges.33,39 In this study, individualswith diabetes had
average post-earthquake RGB levels of 232.47±114.87, while those
with hypertension had average systolic and diastolic blood pressure of
148.84±28.76 and 84.96±17.06, respectively. After an earthquake in
the USA, 21% of hospital visits were related to blood glucose and
18.5% to blood pressure control.19 Similarly, after an earthquake in
China, 43.4% of individuals were found to have elevated blood
pressure levels.40 After the Nepal earthquake, 22% of individuals
had high blood pressure measurements, and 5% had abnormal blood
glucose levels.41 The increased stress from aftershocks, emotional toll
of losses, changes in dietary habits, sitting on the ground in tent cities,
and a sedentary lifestyle could contribute to higher bloodpressure and
blood glucose levels among individualswithNCDs living in tent cities.
Additionally, as shown in Table 3, blood glucose levels for diabetes
patients and blood pressure levels for hypertension patients increased
when medications were not taken. It is evident that medication
accessibility and usage can influence blood pressure and glucose
values (Table 3). Accessing essential medicines, hospitals, medical
devices, and disease-specific foods for disease management proved
difficult, with delays or inaccessibility affecting many.

According to this study findings, clean air and safe shelter are
critical post-earthquake health needs for individuals with diabetes,
hypertension, and especially asthma (Table 4). Following the 2015
Nepal earthquake, worsened air pollution was reported to have
significant adverse health effects on individuals with NCDs and the
general population.42 Providing clean living environments with
minimal air pollution is an essential public health priority for
individuals with NCDs, particularly those with asthma.

Another essential health care need highlighted by individuals
with NCDs in this study is access to necessary medical devices
(Table 4). Reported that individuals with NCDs required oxygen
tanks for respiratory diseases and glucose meters for diabetes
management.21 Challenges such as medical devices being trapped
under debris, inaccessible or damaged homes, and economic bar-
riers to accessing pharmacies could hinder access to these critical
medical devices.

Strengths and Limitations

This study is one of the first to address the critical health needs of
individuals with NCDs in a post-earthquake setting, reminding
many patients of their chronic conditions, with numerous partici-
pants having their blood pressure and blood glucose levels meas-
ured for the first time since the disaster. However, this study has
several limitations. The lack of pre-earthquake measurements
limits the ability to make comparisons to pre-disaster values. Con-
ducted in only 3 provinces (Kahramanmaraş, Hatay, and Osma-
niye), the study may not fully reflect the health needs across all
affected regions. Additionally, the 10-day data collection period
restricted the findings to short-term needs, excluding long-term
impacts. Logistical challenges, such as road damage and unsafe
conditions, further limited access to severely impacted areas, poten-
tially excluding the most vulnerable populations.

Conclusion

In conclusion, hypertension, diabetes, and asthma were the most
prevalent diseases among individuals with NCDs affected by the
earthquake, who faced significant challenges in accessing medi-
cations, hospitals, medical devices, and disease-specific nutrition.
Key health needs, including healthy nutrition, access to medical
devices, clean air, and improved hygiene, were identified as
critical concerns. Strategic planning is essential in the aftermath
of natural disasters, with measures such as maintaining compre-
hensive health records and conducting health screenings in tem-
porary shelters to address these needs effectively. While this study
highlights immediate post-disaster health priorities, future
research should explore the evolving long-term challenges faced
by individuals with NCDs to guide sustainable health care inter-
ventions. Individuals with conditions like renal failure and dia-
betes mellitus, who are at greater risk of delayed or limited access
to care, should be prioritized through proactive strategies. Gov-
ernments and health organizations should implement systems to
ensure early access to essential resources, such as medications,
medical devices, and nutritional support, within temporary shel-
ters to mitigate the health impacts of disasters on vulnerable
populations.
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Table 5. Rules obtained from the decision tree graph

The probability of hypertension and kidney failure patients not being able to
access treatment is 100%.

Individuals without hypertension but with kidney failure have a 66.7%
chance of delayed access to treatment.

The likelihood of individuals without hypertension and kidney failure but
with diabetes accessing treatment is 53.3%.

Those without hypertension, kidney failure, and diabetes but with heart
failure have a 77.8% chance of not accessing treatment.

Individuals without hypertension and kidney failure but with diabetes and
asthma have equal 40% probability of not accessing treatment or facing
delayed access.

The probability of hypertension patients not being able to reach the hospital
is 65.8%.

Individuals without hypertension but with heart failure have a 93.3% chance
of not reaching the hospital.

Those with both hypertension and diabetes have a 39.2% likelihood of not
receiving social support.

Hypertension patients without diabetes but with heart failure have a 55.1%
probability of not receiving social support.

Individuals without hypertension but with kidney failure have a 100%
chance of not receiving social support.
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