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Abstract
Background  This study investigates the relationships between resilience dimensions, coping strategies, and prior 
disaster experience, focusing on disaster preparedness and avoidance behaviors in Taiwan.

Methods  A total of 550 participants were surveyed, with 57.82% being female and the majority aged between 21 
and 40 years. Using confirmatory factor analysis (CFA) and path analysis, we examined six resilience dimensions, which 
include problem-solving, social support, negative emotion regulation, stable interpersonal relationships, assertiveness, 
and self-regulation, as predictors of disaster preparedness and avoidance behaviors.

Results  The models accounted for 41.83–44.83% of the variance in preparedness and 5.43–10.74% of the variance 
in denial/avoidance. Across all models, problem-solving, assertiveness, and living with family consistently predicted 
higher preparedness, while income consistently predicted lower denial and avoidance behaviors. Notably, flood 
experience significantly moderated the relationship between social support and denial/avoidance (β = 0.21, p = .017), 
indicating that participants with stronger social support who had experienced floods were more likely to engage 
in denial and avoidance behaviors. Additionally, flood experience negatively moderated the relationship between 
negative emotion regulation and both preparedness (β = − 0.18, p = .035) and denial/avoidance (β = − 0.23, p = .030), 
suggesting that individuals with higher emotional regulation were less likely to prepare or deny disaster risks after 
flood exposure.

Conclusion  These findings highlight the importance of addressing individual resilience capacities and the 
complexities of prior disaster experiences in disaster preparedness interventions, with particular attention to 
vulnerable populations.
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Introduction
Natural disasters have long been a significant source of 
devastation for human society, with far-reaching impacts 
on lives, economies, and mental health. These events 
pose continuous threats to both individual well-being 
and collective societal stability. Taiwan, due to its geo-
graphical location on the circum-Pacific seismic belt, 
is particularly vulnerable to a wide range of natural 
disasters, including earthquakes, typhoons, and floods. 
According to the Statistical Yearbook of Interior pub-
lished by the Ministry of the Interior, Taiwan experiences 
an average of six natural disasters annually, including 
severe earthquakes, typhoons, and floods [1]. In fact, 
Taiwan is ranked the eighth most vulnerable place in the 
world to natural disasters, with 90% of its population and 
73% of its land exposed to risks [2]. Between 2000 and 
2022 alone, Taiwan faced 117 typhoons, 66 floods, and 20 
significant earthquakes, necessitating large-scale rescue 
operations for affected populations. This frequent expo-
sure to natural disasters underlines the urgent need for 
effective disaster preparedness and resilience-building at 
both individual and community levels [3, 4].

Building resilience against natural disasters and foster-
ing effective coping strategies are critical components 
of post-disaster recovery. Resilience, at its core, refers to 
the ability to withstand, adapt, and recover from adverse 
events, while coping strategies are defined as the cogni-
tive and behavioral mechanisms that individuals employ 
to manage stress and anxiety stemming from these events 
[5]. Research has demonstrated a strong link between 
resilience and coping, with resilient individuals more 
likely to engage in proactive coping strategies that reduce 
the psychological impact of disaster exposure [6].

In Taiwan, where natural disasters are frequent, under-
standing the mechanisms of resilience and coping strate-
gies is essential for effective disaster management. Prior 
research has shown that resilience and coping strategies 
vary across contexts, such as student performance, ter-
minal medical conditions, and natural disasters, includ-
ing earthquakes, typhoons, and floods [7–11]. However, 
there is still a need for greater exploration into how prior 
disaster experience interacts with resilience dimen-
sions to influence both adaptive and maladaptive cop-
ing strategies. While it is known that disaster experience 
plays a role in shaping coping behaviors, the mechanisms 
through which it moderates the relationship between 
resilience and coping strategies remain underexplored, 
especially in disaster-prone regions like Taiwan.

Resilience, coping strategies, and Social Identity
Resilience is a multidimensional construct that encom-
passes emotional, cognitive, and social capacities that 
allow individuals to recover from stress and adversity. In 
the context of natural disasters, resilience is closely tied 

to effective coping strategies that can mitigate the psy-
chological and physical impacts of disaster exposure [12, 
13]. Lazarus and Folkman’s (1984) foundational work on 
coping strategies identified two primary types: problem-
focused coping, which involves taking proactive steps 
to solve or manage stressful situations, and emotion-
focused coping, which involves regulating the emotional 
response to stress [5]. Later research introduced a third 
category, avoidant coping strategies, characterized by 
behavioral or cognitive disengagement from stressors, 
including denial and avoidance [14–16]. While problem-
focused and emotion-focused coping strategies tend to 
be adaptive, avoidant coping is typically maladaptive and 
can exacerbate psychological distress following disasters 
[15, 17].

Recent studies, such as Shing et al. (2016), emphasize 
that contextual positive coping contributes significantly 
to resilience following disasters [18]. This research high-
lights how coping strategies, shaped by prior experi-
ences and social support networks, can either enhance 
or undermine resilience in the aftermath of disasters. 
Additionally, Parsons et al. (2021) highlight that geo-
graphic and social factors play a critical role in shaping 
disaster resilience, suggesting that coping capacities vary 
significantly based on a community’s exposure to risk 
[19]. These findings underscore the need to examine how 
different types of disasters (e.g., floods, typhoons, and 
earthquakes) impact resilience and coping behaviors.

The role of collective psychosocial resilience
In addition to individual-level resilience, collective 
resilience also plays a crucial role in disaster recovery. 
The Social Identity Model of Collective Psychosocial 
Resilience (SIMCPR), proposed by Drury et al. (2012), 
suggests that shared social identities foster collective 
resilience by promoting cooperation and mutual support 
within groups during times of crisis [20]. According to 
this model, when people perceive themselves as part of 
a group or community, they are more likely to engage in 
prosocial behaviors such as resource sharing and emo-
tional support, which strengthens collective resilience. In 
disaster situations, particularly during floods, community 
solidarity and collective action are often critical for effec-
tive disaster response and recovery. Drury et al. (2019) 
provide evidence that in emergencies, the emergence 
of disaster communities—groups formed from shared 
experiences of adversity—plays a key role in fostering 
mutual aid among survivors [21]. This collective identity 
facilitates practical and emotional support, essential for 
a community’s ability to adapt and recover during disas-
ters. The authors challenge conventional disaster myths 
such as mass panic and helplessness, instead highlighting 
how social identity processes can lead to solidarity and 
coordinated collective action. For example, they argue 
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that community members are often the “first respond-
ers,” providing critical support before professional help 
arrives, and that facilitating shared identity is essential 
for authorities to enhance public resilience. Thus, while 
individual resilience is important, SIMCPR highlights the 
significance of collective processes in enhancing a com-
munity’s ability to withstand and recover from disasters.

Study rationale and objectives
Given the frequency of natural disasters in Taiwan, there 
is an urgent need to better understand how prior disaster 
experience interacts with resilience dimensions to influ-
ence disaster preparedness and denial/avoidance behav-
iors. While much is known about how resilience predicts 
adaptive coping strategies, the moderating role of prior 
disaster experience remains unclear, particularly in terms 
of how it influences both adaptive and maladaptive strat-
egies. Moreover, there is limited research on how demo-
graphic factors such as gender, age, and income may 
further shape these relationships in a disaster-prone 
context.

This study addresses these gaps by examining six key 
resilience dimensions—problem-solving, social support, 
negative emotion regulation, stable interpersonal rela-
tionships, assertiveness, and self-regulation—and their 
influence on disaster preparedness (adaptive) and disas-
ter denial/avoidance (maladaptive) [21]. Additionally, 
we explore how prior disaster experience (earthquakes, 
typhoons, floods) moderates these relationships, provid-
ing a nuanced understanding of how different types of 
disaster experiences shape resilience and coping behav-
iors. By doing so, the study aims to contribute valuable 
insights to disaster preparedness interventions, empha-
sizing both individual and collective resilience in disas-
ter-prone regions like Taiwan.

Current study
This study aims to investigate the interaction between 
resilience dimensions, coping strategies, and prior disas-
ter experience in shaping disaster preparedness and 
avoidance behaviors in Taiwan. Taiwan, being highly 
prone to natural disasters like earthquakes, typhoons, 
and floods, provides a crucial context for understand-
ing how individuals and communities cope with these 
events. Drawing on a multidimensional approach to resil-
ience, this research focuses on six key resilience dimen-
sions: problem-solving, social support, negative emotion 
regulation, stable interpersonal relationships, assertive-
ness, and self-regulation. These dimensions reflect the 
emotional, cognitive, and social capacities that individu-
als rely on when facing adversity, particularly in disaster 
situations.

While previous studies have demonstrated the 
importance of resilience in promoting adaptive coping 

strategies such as problem-solving and preparedness, 
the role of prior disaster experience in moderating the 
relationships between resilience and coping strategies 
remains underexplored. Furthermore, there is limited 
understanding of how prior disaster experience influ-
ences maladaptive coping strategies, such as denial and 
avoidance, and how demographic factors such as gender, 
age, and income shape these relationships.

The present study seeks to fill these gaps by examining 
how prior disaster experience moderates the relation-
ship between resilience dimensions and both adaptive 
and maladaptive coping strategies. Additionally, the 
study will explore the influence of demographic factors 
on these relationships. By investigating these dynamics, 
this research aims to provide valuable insights into how 
disaster preparedness interventions can be tailored to 
account for individual and collective resilience, particu-
larly in regions with high disaster risk like Taiwan. The 
relationships among the variables under investigation are 
depicted in Fig. 1.

Hypotheses
H1  Higher levels of resilience, particularly in problem-
solving, assertiveness, and social support, will positively 
predict disaster preparedness. Individuals who score 
higher in these dimensions are expected to engage more 
in proactive behaviors, such as gathering disaster-related 
information and preparing survival kits.

H2  Resilience dimensions such as emotion regulation 
and self-regulation will negatively predict disaster denial 
and avoidance. Individuals with stronger emotional con-
trol are expected to engage less frequently in maladaptive 
coping strategies, such as denying disaster risks or avoid-
ing preparation.

H3  Prior disaster experience (e.g., earthquakes, 
typhoons, floods) will moderate the relationship between 
resilience dimensions and coping strategies. Individuals 
with prior disaster experience will show stronger asso-
ciations between resilience and preparedness, while prior 
experience may reduce the use of denial and avoidance 
strategies.

H4  Demographic factors (e.g., gender, age, education, 
and income) will influence disaster preparedness and 
avoidance behaviors. It is expected that males and older 
individuals will score higher on resilience dimensions, 
while individuals with higher education and income may 
engage less in avoidance behaviors.
These hypotheses aim to provide a nuanced understand-
ing of how resilience and prior disaster experience inter-
act to influence both adaptive and maladaptive coping 
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strategies in the context of frequent natural disasters in 
Taiwan.

Methods
Participants
A total of 655 participants were recruited from Taipei 
City and New Taipei City using stratified cluster and con-
venience sampling methods. After screening for multi-
variate outliers, 105 participants were excluded, leaving a 
final sample of 550 valid responses. The sample was pre-
dominantly female (57.82%), and most participants were 
aged between 21 and 40 years. Participants’ prior disaster 
experiences were also assessed, with 21.3% having experi-
enced earthquakes, 26.7% having experienced typhoons, 
and 14.9% having experienced floods. Demographic vari-
ables such as age, gender, education level, and household 
income were collected and later used as control variables 
in the analyses.

Measurements
All scales were administered in Traditional Chinese, and 
participants rated the s on a 6-point Likert scale ranging 
from “strongly disagree” [1] to “strongly agree” [6], unless 
otherwise specified. The following scales were used 
(Table 1):

Resilience dimensions
Resilience was measured using a shortened version of 
the Protective Factors of Disaster Resilience Scale [22]. 
The scale consists of 20 items across six dimensions, 
with high internal consistency (Cronbach’s α = 0.95). The 
six dimensions are: Problem-solving (α = 0.90) which 
assesses participants’ ability to confront challenges and 
find solutions (sample item: “I can think of several ways 

to solve a difficult problem”), Social support (α = 0.86) 
which measures access to emotional or practical sup-
port from others (sample item: “I have people I can 
rely on in times of crisis”, Negative emotion regulation 
(α = 0.88) which assesses ability to manage negative emo-
tions (Sample item: “I stay calm and maintain a positive 
outlook in difficult times”), Stable interpersonal relation-
ships (α = 0.82), which evaluates the stability of relation-
ships with family and friends (sample item: “I have stable 
relationships with family and close friends”, Assertive-
ness (α = 0.82) which measures confidence in expressing 
thoughts and feelings (sample item: “I feel comfortable 
asserting my opinions”), and Self-regulation (α = 0.86) 
which evaluates ability to balance emotions and respon-
sibilities (sample item: “I can manage my emotions and 
maintain balance during stressful times”.

Disaster preparedness
Disaster preparedness was measured using a 5-item 
scale adapted from Wu & Huang (2011) [23]. This scale 
assesses behavioral and informational readiness for natu-
ral disasters. Sample items include “I am very concerned 
about information regarding potential disasters”, and 
“I know how to escape safely in the event of a disaster”. 
The internal consistency for this scale was acceptable 
(α = 0.80).

Disaster denial and avoidance
Disaster denial and avoidance, considered maladaptive 
coping strategies, were measured using a 4-item scale 
adapted from Pai et al. (2016) [24]. This scale assessed 
deterministic thinking, optimism bias, and externaliza-
tion of responsibility related to disaster preparedness. 
A sample item is “I believe that disasters are acts of fate, 

Fig. 1  The conceptual model of the current study
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and nothing can be done to prevent them”. The internal 
consistency for this scale was lower (α = 0.65), indicating 
potential areas for refinement.

Prior disaster experience
Participants’ prior disaster experiences were assessed 
through three yes/no questions regarding their experi-
ences with earthquakes, typhoons, and floods. Responses 
were used to create a global measure of prior disaster 
experience, as well as specific measures for each disaster 
type.

Demographic variables
Demographic information such as age, gender, education 
level, and household income were collected. These vari-
ables were included as controls in the analysis to account 
for their potential influence on resilience and coping 
strategies.

Procedure
Participants were recruited using a stratified cluster sam-
pling method to ensure diverse representation across 
gender and age groups in Taipei City and New Taipei 
City. Surveys were distributed both online and in person 
at community centers and libraries. Informed consent 
was obtained from all participants, and they were assured 

Table 1  Detailed descriptions of items in the 8-Factor model
Dimension and item
Problem-solving
Item 1 I am prepared in advance for any potential difficulties.
Item 2 I can use various methods to solve problems when they arise.
Item 3 I have strong confidence in my ability to solve different problems.
Item 4 I can solve problems step by step with a plan.
Social support
Item 1 I have no difficulty asking for help when I need it.
Item 2 When difficulties arise, I have people around who encourage me.
Item 3 When difficulties arise, I have someone to confide in.
Negative emotion regulation
Item 1 I can remain calm when faced with difficulties.
Item 2 I can handle unpleasant or painful emotions, such as sadness, fear, and anger, when difficulties arise.
Item 3 Even in the face of difficulties, I can still see the positive side.
Stable interpersonal relationship
Item 1 My relationship with family members (e.g., parents, spouse, children) is stable.
Item 2 My relationship with other relatives is stable.
Item 3 My relationship with friends is stable.
Assertiveness
Item 1 I can come up with new ideas when working on tasks.
Item 2 I don’t feel embarrassed when expressing my thoughts and feelings.
Item 3 I can express my dissatisfaction when faced with difficulties in life.
Self-regulation
Item 1 I can openly accept criticism from others without feeling upset and am willing to discuss issues
Item 2 I can calmly face uncertainties in the future.
Item 3 I recover easily after being sick, injured, or experiencing hardship.
Item 4 I can deal with inappropriate situations by refusing or negotiating.
Disasters preparedness
Item 1 I am very concerned about information about possible disasters
Item 2 I know how to use emergency escape equipment to escape safely
Item 3 I usually prepare survival kits (including simple medical supplies, emergency food, emergency lighting equip-

ment, whistle…etc.)
Item 4 I know how to escape safely in the event of a disaster
Item 5 I know where the closest shelter is.
Disasters denial and avoidance
Item 1 I believe that disasters are heaven’s will, inevitable, and cannot be changed by human beings.
Item 2 I think compound disasters (soil liquefaction, landslides, etc.) will not pose a threat to me.
Item 3 I think disaster prevention is the responsibility of the government, not households.
Item 4 I believe that life and death are a matter of fate, and no special preparation (for disasters) is required.
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of the confidentiality of their responses. The survey, 
administered in Traditional Chinese, took approximately 
20 min to complete.

After data collection, responses were screened for com-
pleteness, and participants with more than 20% missing 
data were excluded. Multivariate outliers were identified 
using Mahalanobis distance, and 105 participants were 
removed. The final sample of 550 participants was used 
for subsequent analyses.

Data analysis
To examine the relationships between resilience dimen-
sions, coping strategies, and prior disaster experience, 
we utilized both confirmatory factor analysis (CFA) and 
path analysis. CFA was conducted to validate the mea-
surement model, ensuring that the resilience dimensions 
and coping strategies were accurately represented by the 
data. Path analysis was employed to test the hypothesized 
relationships between resilience, disaster preparedness, 
and denial/avoidance behaviors, as well as the moderat-
ing effects of prior disaster experience.

Moderation analyses were performed using interac-
tion terms, where prior disaster experience (earthquakes, 
typhoons, and floods) was introduced as a moderator 
of the relationships between resilience dimensions and 
coping strategies. Each resilience dimension (problem-
solving, social support, emotion regulation, stable inter-
personal relationships, assertiveness, and self-regulation) 
was standardized before creating the interaction terms. 
These standardized interaction terms were then included 
in the models to assess the moderating influence of prior 
disaster experience.

Demographic variables (e.g., gender, age, educa-
tion, income) were controlled for in the path analysis 
to account for their potential influence on disaster pre-
paredness and denial/avoidance behaviors. Separate 
models were tested for each type of disaster experience 
(earthquakes, typhoons, and floods) to determine how 
prior exposure to specific disasters moderated the rela-
tionships between resilience dimensions and coping 
strategies.

Statistical analyses were performed using Jamovi soft-
ware, and model fit was assessed using standard fit indi-
ces such as the comparative fit index (CFI), Tucker-Lewis 
index (TLI), root mean square error of approximation 
(RMSEA), and standardized root mean square residual 
(SRMR). The threshold values for acceptable model fit 
were set at CFI ≥ 0.90, TLI ≥ 0.90, RMSEA ≤ 0.08, and 
SRMR ≤ 0.08, following established guidelines [25, 26].

This analytical approach allows for a comprehensive 
investigation of the relationships between resilience 
dimensions and coping strategies, while also consider-
ing the influence of prior disaster experience and demo-
graphic factors. By using both CFA and path analysis, the 

study provides a robust framework for understanding 
how these variables interact in the context of frequent 
natural disasters in Taiwan.

Path analyses were then conducted to examine the 
relationships between resilience dimensions and cop-
ing strategies, with prior disaster experience introduced 
as a moderator. All resilience predictors were standard-
ized before creating interaction terms to assess modera-
tion effects. Separate models were tested for each type 
of disaster experience (earthquakes, typhoons, floods) to 
determine whether prior exposure to specific disasters 
moderated the relationships between resilience dimen-
sions and coping strategies.

Demographic variables (age, gender, education, 
income) were controlled for in the path analysis. Statis-
tical analyses were conducted using Jamovi software. 
Model fit was assessed using the same indices as CFA, 
ensuring that the path models were robust and ade-
quately explained the relationships of interest.

Results
Demographic characteristics
Table  2 provides an overview of the demographic char-
acteristics of the 550 participants. The sample consisted 
primarily of younger adults, with 57.82% being female 
and 42.18% male participants. A significant proportion 
of respondents (26.73%) were aged between 21 and 30 
years, with 18.73% under the age of 20 and 12.36% aged 
between 31 and 40 years. Participants over the age of 60 
comprised 12.37% of the sample. Educational attainment 
was distributed as follows: 70.73% of participants held a 
bachelor’s degree, and 13.09% had obtained a master’s 
degree. Additionally, 81.09% of participants lived with 
family members.

In terms of marital status, 44.91% were unmarried but 
living with a partner, and 42.55% were married. Religious 
affiliation varied among participants, with 36.73% identi-
fying as having no religious affiliation, 33.27% identifying 
as Christian, and 15.45% identifying as Daoist. Regard-
ing household income, 24.55% of participants earned 
between 40,001 and 60,000 NTD per month, followed by 
21.82% earning between 20,001 and 40,000 NTD. Prior 
experience with natural disasters was limited: 78.73% 
had no experience with earthquakes, 73.27% had never 
experienced a typhoon, and 85.09% had not experienced 
a flood.

Confirmatory Factor Analysis (CFA) results
The confirmatory factor analysis (CFA) results indi-
cated a good fit for the 8-factor model, with fit indices of 
CFI = 0.93, TLI = 0.92, SRMR = 0.06, and RMSEA = 0.06 
(see Table  3). These values align well with the accepted 
standards for model fit, confirming the structure of the 
resilience dimensions and coping strategies.
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Variable n (%)
Gender
  Female 318 (57.82)
  Male 232 (42.18)
Age
  Below 20 103 (18.73)
  21–30 147 (26.73)
  31–40 68 (12.36)
  41–50 91 (16.55)
  51–60 73 (13.27)
  61–70 58 (10.55)
  71–80 7 (1.27)
  Above 80 3 (0.55)
Educational level
  Primary school 9 (1.64)
  Junior school 12 (2.18)
  High school 61 (11.09)
  Bachelor’s 389 (70.73)
  Master’s 72 (13.09)
  Doctorate 7 (1.27)
Marital status
  Married 234 (42.55)
  Not married 47 (8.55)
  Not married (but with a partner living together) 247 (44.91)
  Divorced 11 (2.00)
  Widowed 9 (1.64)
  Other 2 (0.36)
Religion
  None 202 (36.73)
  Daoism 85 (15.45)
  Buddhism 63 (11.45)
  Christianity 183 (33.27)
  Catholic 4 (0.73)
  Yiguandao 9 (1.64)
  Other 4 (0.73)
Monthly household income
  Below 20,001 NTD 43 (7.82)
  20,001–40,000 NTD 120 (21.82)
  40,001–60,000 NTD 135 (24.55)
  60,001–80,000 NTD 95 (17.27)
  80,001-100,000 NTD 70 (12.73)
  100,001-150,000 NTD 60 (10.91)
  Above 150,000 NTD 27 (4.91)
Living with family
  No 104 (18.91)
  Yes 446 (81.09)
Prior experience with earthquakes
  No 433 (78.73)
  Yes 117 (21.27)
Prior experience with typhoons
  No 403 (73.27)
  Yes 147 (26.73)
Prior experience with floods

Table 2  Frequency of demographic variables
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Factor loadings across the resilience dimensions were 
high, reflecting the robustness of the measurement. Prob-
lem-solving emerged as a key dimension of resilience, 
with loadings ranging from 0.68 to 0.90. Social support 
also showed strong loadings (0.67 to 0.95), with Item 2 
standing out with the highest loading of 0.95, highlighting 

the importance of social networks during disaster situa-
tions. Negative emotion regulation displayed consistent 
loadings of 0.84, demonstrating participants’ ability to 
manage emotions during challenging times. Assertive-
ness and stable interpersonal relationships exhibited high 
loadings of 0.78, underscoring their role in resilience-
building. Self-regulation had loadings ranging from 0.72 
to 0.84, showcasing its significance in emotional control 
during disasters. For coping strategies, the 5-item scale 
measuring disaster preparedness demonstrated moderate 
loadings (0.52 to 0.79) with standard errors between 0.04 
and 0.06. Disaster denial and avoidance, in contrast, had 
weaker factor loadings (0.41 to 0.69), with higher stan-
dard errors (0.07 to 0.08), suggesting that these maladap-
tive strategies were less stable.

Resilience and coping strategies: demographic differences
Regarding resilience dimensions, gender differences were 
prominent. Males consistently scored higher across sev-
eral factors, including problem-solving (t(548)) = -3.54, 
p < .001, d = -0.31), negative emotion regulation (t(548)) 
= -3.15, p = .002, d = -0.27), assertiveness (t(548)) = -3.33, 
p < .001, d = -0.29), and self-regulation (t(548)) = -3.21, 
p = .001, d = -0.28). Age was also positively correlated 
with resilience traits, including problem-solving (r = .11, 
p = .013), negative emotion regulation (r = .21, p < .001), 
stable interpersonal relationships (r = .15, p < .001), asser-
tiveness (r = .16, p < .001), and self-regulation (r = .19, 
p < .001). Individuals living with family demonstrated 
higher scores in negative emotion regulation (t(548)) = 
-2.76, p = .006, d = -0.30) and stable interpersonal rela-
tionships (t(548)) = -2.54, p = .011, d = -0.28). Addition-
ally, household income was positively correlated with 
stable interpersonal relationships (r = .10, p = .020), sug-
gesting that financial stability enhances social support 
networks. These findings underscore that family support 
and financial resources are key drivers in fostering resil-
ience, while gender and age also play significant roles in 
shaping these dimensions.

For coping strategies, people living with family exhib-
ited higher levels of disaster preparedness (t(548)) = 
-2.36, p = .019, d = -0.26), indicating that family support 
strengthens preparedness behaviors. Males demon-
strated significantly higher disaster preparedness (t(548)) 
= -3.78, p < .001, d = -0.33) compared to females, reflect-
ing gendered differences in proactive disaster responses. 
Age was also positively correlated with preparedness 
(r = .09, p = .034), suggesting that older individuals tend 

Table 3  Z value, standardized loadings, and standard errors 
(SE) of items of resilience dimensions and coping strategies in a 
confirmatory factor analysis
Dimension and item Z Loading SE
Problem-solving
  Item 1 17.69 0.68 0.04
  Item 2 24.69 0.86 0.04
  Item 3 26.50 0.90 0.04
  Item 4 25.28 0.87 0.03
Social support
  Item 1 17.34 0.67 0.04
  Item 2 28.91 0.95 0.03
  Item 3 26.25 0.89 0.03
Negative emotion regulation
  Item 1 23.83 0.84 0.03
  Item 2 23.79 0.84 0.03
  Item 3 23.96 0.84 0.04
Stable interpersonal relationship
  Item 1 20.23 0.78 0.03
  Item 2 19.40 0.75 0.04
  Item 3 21.42 0.81 0.03
Assertiveness
  Item 1 21.03 0.78 0.03
  Item 2 22.58 0.83 0.04
  Item 3 19.01 0.73 0.04
Self-regulation
  Item 1 20.03 0.75 0.04
  Item 2 23.92 0.84 0.03
  Item 3 22.89 0.82 0.04
  Item 4 19.11 0.72 0.03
Disasters preparedness
  Item 1 15.09 0.62 0.05
  Item 2 20.60 0.78 0.04
  Item 3 17.90 0.71 0.05
  Item 4 20.92 0.79 0.04
  Item 5 12.23 0.52 0.06
Disasters denial and avoidance
  Item 1 8.29 0.41 0.07
  Item 2 12.97 0.69 0.08
  Item 3 12.31 0.64 0.08
  Item 4 9.94 0.51 0.08
Note. N = 550. All loadings are significant at p < .001

Variable n (%)
  No 468 (85.09)
  Yes 82 (14.91)
Note. N = 550. NTD = New Taiwan dollar

Table 2  (continued) 
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to be better prepared for disasters. Conversely, disaster 
denial and avoidance behaviors were negatively associ-
ated with both education and income levels, with edu-
cation showing a weak negative correlation (r = − .10, 
p = .018) and income having a stronger negative cor-
relation (r = − .13, p = .002). This suggests that individu-
als with higher education and income are less likely to 
engage in maladaptive coping strategies. These patterns 
highlight the complex interplay between demographic 
factors and coping behaviors, with family support, gen-
der, and income playing significant roles in determining 
both preparedness and avoidance tendencies.

Path analysis results
Table 4 summarizes the outcomes from six path models 
tested in this study, examining the relationships between 
resilience dimensions, coping strategies, and the moder-
ating effects of prior disaster experience.

Model 1 served as the baseline model, in which six 
resilience dimensions—problem-solving, assertive-
ness, social support, negative emotion regulation, stable 
interpersonal relationships, and self-regulation—were 
used to predict disaster preparedness and denial/avoid-
ance behaviors. In this model, both problem-solving 
and assertiveness emerged as significant positive predic-
tors of disaster preparedness. The predictors accounted 
for 41.83% of the variance in preparedness (Wald χ² 
[6] = 395.53, p < .001) and 5.43% of the variance in denial 
and avoidance (Wald χ² [6] = 31.56, p < .001).

Model 2 extended the baseline model by controlling 
for demographic variables such as gender, age, educa-
tional level, income, and living with family. After adjust-
ing for these factors, problem-solving and assertiveness 
remained significant predictors of disaster prepared-
ness. Living with family weakly predicted preparedness, 
while lower household income significantly predicted 
higher levels of denial and avoidance. The predictors 
explained 42.91% of the variance in preparedness (Wald 
χ² [11] = 413.37, p < .001) and 8.09% of the variance in 
denial and avoidance (Wald χ² [11] = 48.40, p < .001).

Model 3 introduced prior natural disaster experience 
as a moderator. The model explained 44.49% of the vari-
ance in preparedness (Wald χ² [18] = 440.88, p < .001) and 
9.44% of the variance in denial and avoidance (Wald χ² 
[18] = 57.34, p < .001). However, prior disaster experience 
did not significantly moderate the relationships between 
resilience dimensions and coping strategies. Problem-
solving, assertiveness, and living with family remained 
significant predictors of preparedness, while lower 
income continued to predict higher denial and avoidance.

Model 4 focused on prior earthquake experience as a 
moderator. The model explained 43.82% of the variance 
in preparedness (Wald χ² [18] = 428.94, p < .001) and 
8.70% of the variance in denial and avoidance (Wald χ² 

[18] = 52.39, p < .001). Similar to Model 3, prior earth-
quake experience did not moderate any relationships, 
nor did it predict coping strategies. Nonetheless, prob-
lem-solving, assertiveness, and living with family contin-
ued to significantly predict preparedness, while income 
remained a significant negative predictor of denial and 
avoidance.

Model 5 explored the moderating role of prior typhoon 
experience. The model accounted for 44.83% of the vari-
ance in preparedness (Wald χ² [18] = 446.88, p < .001) and 
10.74% of the variance in denial and avoidance (Wald χ² 
[18] = 66.16, p < .001). While prior typhoon experience 
did not moderate any relationships, it directly predicted 
lower levels of denial and avoidance. Problem-solving, 
assertiveness, and living with family continued to posi-
tively predict preparedness, while income remained a sig-
nificant negative predictor of denial and avoidance.

Model 6 examined the moderating effects of prior flood 
experience. The model explained 43.91% of the vari-
ance in preparedness (Wald χ² [18] = 430.56, p < .001) 
and 9.97% of the variance in denial and avoidance (Wald 
χ² [18] = 60.90, p < .001). Unlike prior experiences with 
earthquakes and typhoons, flood experience significantly 
moderated several relationships.

Most notably, flood experience positively moderated 
the relationship between social support and denial/avoid-
ance (β = 0.21, p = .017), indicating that participants with 
stronger social support who had experienced floods were 
more likely to engage in denial and avoidance behaviors 
compared to those without flood experience. Further-
more, flood experience negatively moderated the rela-
tionship between negative emotion regulation and both 
preparedness (β = − 0.18, p = .035) and denial/avoidance 
(β = − 0.23, p = .030). This suggests that individuals with 
higher emotional regulation were less likely to engage 
in preparedness or denial/avoidance behaviors follow-
ing flood experiences. These findings underscore the 
nuanced role of prior flood experience in shaping how 
resilience dimensions influence coping strategies.

In summary, across all models, problem-solving, asser-
tiveness, and living with family consistently predicted 
higher levels of preparedness, while income remained 
a consistent negative predictor of denial and avoidance. 
The moderation effects of flood experience on resilience 
and coping strategies highlight the complexity of disaster 
preparedness behaviors, particularly for individuals who 
have faced unpredictable and overwhelming events like 
floods.

Discussion
This study examined the relationships between resilience 
dimensions, coping strategies, and prior disaster experi-
ence, particularly focusing on disaster preparedness and 
denial/avoidance behaviors in Taiwan. The six resilience 
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dimensions—problem-solving, social support, nega-
tive emotion regulation, stable interpersonal relation-
ships, assertiveness, and self-regulation—were evaluated, 
with findings suggesting both adaptive and maladaptive 
responses in the context of prior disaster exposure. The 
results provide valuable insights into how these resilience 
dimensions interact with disaster experience to shape 
coping strategies, reinforcing and expanding upon previ-
ous findings [18, 22].

Resilience dimensions and disaster preparedness
As hypothesized, problem-solving and assertiveness 
emerged as significant positive predictors of disaster pre-
paredness. Individuals who possess stronger problem-
solving skills and the ability to assert themselves are more 
likely to engage in proactive behaviors, such as gather-
ing information and preparing for potential risks [9]. 
These findings are consistent with existing research that 
emphasizes the importance of cognitive coping strate-
gies in disaster preparedness interventions. By enhanc-
ing individuals’ abilities to confront challenges, disaster 
education programs can improve both individual and 
community resilience. Moreover, Shing et al. (2016) 
emphasize that positive coping strategies—particularly 
when shaped by prior experiences and support net-
works—are crucial in fostering post-disaster resilience 
[18].

Interestingly, living with family was found to be a mod-
est but consistent predictor of disaster preparedness 
across all models. Strong family support networks may 
facilitate sharing of resources, emotional support, and 
collaboration in disaster preparedness efforts, reflect-
ing broader understandings of the family unit as a key 
driver of resilience in disaster contexts [10]. However, the 
weaker influence of living with family compared to indi-
vidual traits such as problem-solving and assertiveness 
suggests that personal coping capacities are central to 
preparedness outcomes, emphasizing the need to focus 
on enhancing individual resilience skills.

Demographic factors in disaster preparedness and 
avoidance
Key demographic factors, including gender, age, and 
income, significantly influenced both disaster prepared-
ness and avoidance behaviors. Males and older individu-
als were more likely to engage in preparedness behaviors, 
possibly reflecting traditional gender roles or greater 
access to resources and decision-making power among 
older adults. Age, in particular, may be associated with 
greater disaster experience, which equips older indi-
viduals with the knowledge and strategies needed for 
preparedness.

Income played a crucial role as a negative predic-
tor of denial and avoidance behaviors. Lower-income Va
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individuals were found to be more prone to maladaptive 
coping strategies, consistent with Parsons et al. (2021), 
who highlighted how economic disadvantage correlates 
with higher vulnerability in disaster contexts [19]. Com-
munities lacking the financial and material resources to 
prepare for disasters are often less resilient and more 
susceptible to avoidance behaviors. This underscores 
the importance of targeted disaster interventions that 
address both financial limitations and the psychosocial 
barriers faced by lower-income populations.

Flood experience and maladaptive coping
One of the most intriguing findings was the role of prior 
flood experience in moderating the relationship between 
resilience dimensions and denial/avoidance behav-
iors. Contrary to expectations, participants with stron-
ger social support who had experienced floods were 
more likely to engage in denial and avoidance behaviors 
(β = 0.21, p = .017). This finding challenges the conven-
tional understanding that social support fosters adaptive 
coping in disaster contexts.

A potential explanation for this may lie in collective 
psychosocial responses. The Social Identity Model of 
Collective Psychosocial Resilience (SIMCPR), as articu-
lated by Drury et al. (2019), suggests that a shared social 
identity can foster collective resilience, enhancing a 
group’s capacity to cope with adversity [21]. However, in 
some cases, this shared identity might also predispose 
groups to maladaptive behaviors, such as denial or avoid-
ance, particularly when there is a collective tendency to 
downplay the severity of disaster risks.

In the context of floods, social support networks, while 
providing emotional solace and solidarity, might inadver-
tently perpetuate denial or avoidance mechanisms. This 
could occur through a collective optimism bias or fatal-
istic outlook, where shared perceptions lead to underes-
timation of disaster risks. Consequently, these networks 
could reduce the group’s sensitivity to actual threats or 
heighten fear, prompting avoidance behaviors rather than 
proactive engagement with the danger. This highlights 
the dual-edged nature of social cohesion during cri-
ses, where collective support can both enable resilience 
and contribute to maladaptive responses such as risk 
underestimation.

Gong et al. (2022) highlight how media attention and 
self-efficacy can significantly shape prosocial behaviors 
during crises, potentially influencing collective action 
in disaster situations [23]. Although the study focuses 
on prosocial behavior during the COVID-19 pandemic, 
these findings suggest that self-efficacy can reinforce 
adaptive behaviors in disaster preparedness. Therefore, 
disaster preparedness programs should focus not only on 
strengthening social support but also on challenging mal-
adaptive group behaviors by incorporating educational 

components that promote proactive disaster manage-
ment strategies. By increasing self-efficacy through 
responsible media and targeted education, individuals 
and communities can be better equipped to engage in 
positive, collective action during crises.

Negative emotion regulation and desensitization
Another key finding was the negative moderation effect 
of flood experience on the relationship between negative 
emotion regulation and both preparedness (β = − 0.18, 
p = .035) and denial/avoidance (β = − 0.23, p = .030). These 
results suggest that individuals with higher emotional 
regulation skills who had experienced floods were less 
likely to engage in disaster preparedness or avoidance 
behaviors. This aligns with research on desensitization 
and psychological numbing, where repeated exposure to 
traumatic events leads to emotional disengagement and 
a diminished perception of risk [9]. Li et al. describe a 
similar phenomenon, the ‘psychological typhoon eye,’ in 
which individuals closer to disaster zones show reduced 
concern for future risks.

Individuals who successfully regulated their emotional 
responses during previous floods may have become 
desensitized to future risks, downplaying the need for 
further preparedness or, conversely, avoiding engage-
ment with the possibility of future disasters altogether. 
This highlights the complexity of emotional regulation in 
disaster contexts. While emotional regulation is gener-
ally seen as a protective factor, it may paradoxically lead 
to avoidance behaviors in high-risk populations, particu-
larly those who have experienced traumatic events like 
floods.

Future interventions should address these nuanced 
dynamics by emphasizing the importance of emotional 
engagement in disaster preparedness, even for those 
with prior exposure. Encouraging adaptive emotional 
regulation can help individuals manage their emotions 
effectively without leading to disengagement or risk 
underestimation.

Vulnerability and community adaptation
The role of income as a predictor of denial and avoidance 
behaviors emphasizes the heightened vulnerability of 
lower-income populations. This finding is consistent with 
Uddin et al. (2021), who highlight how lower-income 
communities often struggle to access the resources and 
information necessary for disaster preparedness, making 
them more susceptible to maladaptive coping behaviors 
[24]. Uddin et al. further discuss how economically dis-
advantaged communities develop adaptive and trans-
formational changes in the face of recurring disasters. 
Therefore, disaster preparedness interventions should 
focus on providing both material and psychological sup-
port to these vulnerable populations, helping reduce 



Page 14 of 15Wu et al. BMC Public Health          (2025) 25:200 

the psychological barriers that contribute to avoidance 
behaviors.

Limitations
While this study provides valuable insights into the rela-
tionships between resilience dimensions, coping strate-
gies, and prior disaster experience, several limitations 
should be considered. First, the use of self-reported mea-
sures introduces the possibility of recall bias, as partici-
pants may not accurately recall their past experiences or 
coping behaviors. Additionally, the internal consistency 
of the disaster denial/avoidance scale was relatively low 
(α = 0.65), suggesting that this measure may require fur-
ther refinement for improved reliability in future studies.

Another limitation is the cross-sectional design, which 
restricts our ability to infer causality between resilience, 
prior disaster experience, and coping strategies. Longi-
tudinal studies would be more appropriate for capturing 
changes in resilience and coping over time. Finally, the 
study focused on three specific types of natural disasters 
(earthquakes, typhoons, floods) in Taiwan, which may 
limit the generalizability of the findings to other disaster 
contexts or geographic regions. Future research should 
explore how other disaster types, such as landslides or 
tsunamis, impact resilience and coping, and extend the 
scope to different cultural and socioeconomic settings.

Practical implications
The findings of this study have several practical implica-
tions for disaster preparedness interventions, particularly 
in regions like Taiwan that frequently experience natural 
disasters. First, the strong predictive roles of problem-
solving and assertiveness highlight the importance of 
integrating cognitive and behavioral resilience training in 
disaster education programs. By focusing on enhancing 
individuals’ problem-solving abilities and assertiveness, 
disaster interventions can empower people to engage 
more proactively in preparedness behaviors, ultimately 
improving community resilience.

Second, while social support networks are gener-
ally beneficial, they may also contribute to maladaptive 
behaviors, such as denial and avoidance, especially in 
flood contexts. Disaster preparedness programs should 
account for this dual role of social support by incorpo-
rating educational components that challenge collective 
attitudes of optimism bias and encourage active engage-
ment in disaster management.

Additionally, the finding that lower-income individuals 
are more likely to engage in maladaptive coping behav-
iors suggests that disaster interventions should prioritize 
economically disadvantaged populations. These pro-
grams should offer both material support and psycholog-
ical interventions to help reduce feelings of helplessness 

and foster more adaptive coping behaviors in vulnerable 
communities.

Conclusion
This study provides valuable insights into how resilience 
dimensions, prior disaster experience, and demographic 
factors influence disaster preparedness and avoidance 
behaviors in Taiwan. The findings underscore the impor-
tance of promoting cognitive resilience skills, such as 
problem-solving and assertiveness, in disaster prepared-
ness interventions. Moreover, the complex interactions 
between social support, prior disaster experience, and 
maladaptive coping behaviors highlight the need for tai-
lored interventions that address both individual resil-
ience capacities and collective psychosocial dynamics.

Future research should focus on further refining mea-
sures of maladaptive coping, particularly denial and 
avoidance, and explore how different types of disasters 
and cultural contexts shape the resilience-coping rela-
tionship. By focusing on both individual and collective 
factors, disaster preparedness programs can enhance 
overall community resilience and help mitigate the risk of 
maladaptive coping behaviors, ultimately leading to bet-
ter disaster outcomes for high-risk populations.
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