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Abstract

Background: Disasters pose major challenges to health systems worldwide, and the preparedness of
healthcare personnel, particularly medical sciences students, is crucial for effective disaster management.
This study aimed to identify factors associated with disaster response self-efficacy among students at Babol

University of Medical Sciences, using Empowerment Theory as a framework.

Materials and Methods: A descriptive-analytical cross-sectional study was conducted in 2025 among 213
students selected through convenience sampling. A valid and reliable questionnaire assessing empowerment
dimensions (self-efficacy, intention, motivation, participation, critical awareness, knowledge; and skills)
was used. Data were analyzed using Pearson’s correlation coefficient and multiple linear regression analysis

in SPSS version 26.

Results: Disaster response self-efficacy was positively correlated with intention (r = 0.61), motivation (r =
0.52), participation (r = 0.46), skills (r = 0.30), and critical awareness+(r = 0.14) (P < 0.05). In the
multivariable regression model, intention (B = 0.37, P < 0.001), motivation (f = 0.22, P = 0.001), and
participation ( = 0.18, P = 0.004) were positively associated with/self-efficacy, whereas skills showed an
inverse association (f = —0.18, P = 0.002). The model explained 48% of the variance in disaster response

self-efficacy (adjusted R? = 0.48).

Conclusion: Intention, motivation, and participation were the strongest positive correlates of disaster
response self-efficacy, highlighting the importance of behavioral and motivational dimensions over
knowledge alone. The unexpected inverse association between self-reported skills and self-efficacy in the
adjusted model warrants further “investigation, possibly reflecting measurement limitations or
metacognitive biases. Empowerment-oriented educational interventions that strengthen intention,
motivation, and active participation—and that move beyond knowledge transfer—may be more effective
in enhancing students' perceived capability for disaster response. Future longitudinal studies with objective

skill assessments are needed to validate these findings.
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Introduction

Disasters caused by natural and human-induced hazards pose major challenges to health systems and
societies worldwide [1]. Their consequences are shaped not only by the type and magnitude of the hazard
but also by population exposure, vulnerability, and the capacity to respond effectively [2]. Climate change,
environmental degradation, and poorly planned urbanization can further increase vulnerability and intensify
disaster impacts [3-6]. The scale of these challenges highlights the importance of strengthening the ability
of individuals, communities, and health systems to prepare for, respond to, and recover from disasters [5,
7]. In 2023 alone, more than 399 major natural disasters were recorded worldwide, resulting in 86,473
deaths, affecting over 93 million people, and causing economic losses exceeding USD 202.7 billion [§].
Iran is particularly vulnerable, with approximately 90% of its population exposed;to natural hazards,
especially earthquakes and floods [9]. In this context, effective preparedness is essential; however,
preparedness requires more than simply knowing about risks. Individuals'must also possess practical skills,
emergency plans, and confidence in their ability to act effectively when a disaster occurs [10, 11]. This
latter component—confidence in one’s ability to act—highlights the importance of self-efficacy. Defined
as an individual’s belief in their ability to perform specific tasks successfully and manage challenging
situations, self-efficacy is associated with motivation, decision-making, persistence, and performance [8,
12-14]. Its importance may be particularly pronounced among medical sciences students, who will
constitute an important part of the future health workforce and may be expected to contribute to healthcare
delivery, emergency response, and community support during disasters [15, 16]. Yet, evidence suggests that
students may not be adequately prepared for these potential responsibilities, with reported gaps in disaster
preparedness, knowledge, and disaster health literacy among medical sciences students [17-20]. Moreover,
students have often been overlooked in emergency planning [20, 21], while disaster education in the health
professions remains fragmented and insufficiently grounded in behavioral theory [22-24]. These limitations
raise an important question: how can disaster education move beyond simply providing information to
strengthen the psychological and behavioral capacities needed for effective response? One possible answer
lies in the use of behavioral theories, which can help explain why individuals do or do not engage in
preparedness behaviors and can guide the development of more targeted educational interventions [3, 24,
25]. Although studies in Iran have used the Theory of Planned Behavior to examine disaster preparedness
intentions and behaviors [26], relatively little attention has been given to empowerment-based approaches,
particularly among medical sciences students. Empowerment Theory provides a relevant perspective
because it emphasizes individuals' control over their actions, self-efficacy, motivation, active participation,
and the ability to make decisions and act effectively in challenging situations [8, 10, 27]. Unlike approaches
that focus primarily on cognitive appraisal of risk, such as perceived susceptibility, perceived severity, or

knowledge of hazards, Empowerment Theory adopts a broader behavioral perspective by emphasizing
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perceived control, self-efficacy, motivation, participation, and the capacity to translate knowledge into
action [24, 27]. This broader perspective is particularly relevant to disaster response, where effective
performance requires not only recognizing risks but also having the confidence and perceived capacity to
make decisions and act under challenging and uncertain conditions [8, 10, 27]. From this perspective,
effective disaster education should not merely provide students with knowledge; it should help them
develop the motivation, confidence, participation, and practical capacity needed to translate knowledge into
action. Evidence from educational interventions further suggests that structured disaster-related training
can improve knowledge, skills, and attitudes, while empowerment-based education may “additionally
strengthen self-efficacy and other empowerment-related capacities [8, 28, 29]. Despite the potential
relevance of this approach, few studies have examined disaster response self-efficacy among Iranian
medical sciences students within an Empowerment Theory framework. Mazandaran Province, where Babol
University of Medical Sciences is located, is exposed to a diverse range of naturalhazards, including floods,
earthquakes, landslides, storms, droughts, and other climate-related hazards [30]. This multifaceted hazard
profile underscores the importance of disaster preparedness among future health professionals in the region
and provides a contextually relevant rationale for selecting ‘students at Babol University of Medical
Sciences as the study population. Therefore, this study investigated factors associated with disaster response
self-efficacy among students at Babol University of Medical'Sciences. By examining empowerment-related
constructs in relation to self-efficacy, this study aimed-to provide evidence that can support the development
of more targeted educational interventions and improve disaster preparedness curricula for future health

professionals.

Materials and Methods
Study Design and Participants

A cross-sectional analytical study was conducted among students enrolled at Babol University of Medical
Sciences, Irany between February and May 2026. Participants were recruited from the university’s faculties
using convenience sampling. Eligible participants were students who were currently enrolled, voluntarily
agreed to participate, and provided written informed consent. Data were collected face-to-face at the
respective faculties. The self-administered questionnaires were distributed and collected with the assistance
of class representatives, who facilitated access to eligible students in their respective classes. Each
questionnaire required approximately 15-20 minutes to complete. A total of 258 questionnaires were
collected during the study period. Following data screening, questionnaires with substantial missing or

incomplete data were excluded, and 213 questionnaires were included in the final analysis. The study



protocol was reviewed and approved by the Ethics Committee of Babol University of Medical Sciences,
and all study procedures were conducted in accordance with applicable ethical guidelines and regulations

8, 31].

Sample Size

The sample size was determined based on a minimum correlation coefficient of r = 0.20, assuming ‘a two-
sided significance level of 0.05 and 80% statistical power. Fisher’s z-transformation was used to estimate

the minimum sample size required to detect the specified correlation (Eq. 1) [32-34]:

_ (Za/Z"'Zﬁ)Z

N 13 (1)

Where:

N: minimum required sample size

Zq»: critical value of the standard normal distribution for atwo-tailed significance level (for a = 0.05, Zu»
=1.96)

Zg: critical value corresponding to the desired statistical power (for 80% power, i.e., B = 0.20, Zz = 0.84)
: Fisher’s z-transformation of the correlation.coefficient r, calculated as:

w =3 (32) Q)

1-r

For r = 0.20, the corresponding’ Fisher’s z-transformed value was approximately 0.203. The minimum
required sample size was 194 participants. After allowing for 10% potential non-response or incomplete

data, the target sample size was increased to 213 students.

Questionnaire

Data_were collected using the questionnaire developed by Shahraki-Sanavi et al. (2025), which was
originally developed in Persian based on the Empowerment Theory framework. The original questionnaire
demonstrated acceptable content validity, with a content validity ratio (CVR) of 0.90 and a content validity
index (CVI) ranging from 0.80 to 0.90, and satisfactory internal consistency (overall Cronbach’s alpha =

0.75) [8]. The original Persian version was administered without modification, while the questionnaire



items were translated into English for reporting, with the wording and conceptual meaning of the original

items preserved.

The questionnaire comprised two sections. The first section collected demographic and disaster-related
characteristics, including age, sex, field of study, marital status, previous disaster experience, and
participation in disaster preparedness training. The second assessed seven constructs within the
Empowerment Theory framework: self-efficacy, motivation, intention, participation, critical awareness,
knowledge, and skills (Table 1). All items were rated on a five-point Likert scale, except for one numerical

item scored from 0 to 10, with higher scores indicating higher levels of the corresponding construct [8].

Table 1. Questionnaire constructs, items, and response scales

Item
Construct Item statement
No.
Demographic | g
characteristics
2 Sex
3 Field of study
4 Marital status
5 Have you ever been affected by a disaster?
6 Haveyou ever participated in a disaster preparedness training program?
Self-efficacy 1 I can contribute to improving community preparedness for disasters.
2 I can provide disaster preparedness training to others.
3 During a disaster, I can effectively influence community management.
4 During a disaster, I can collect information related to my community.
During a disaster, I can encourage community members to participate in relief
> efforts.
6 During a disaster, I can provide first aid to community members.
Motivation 1 I think it is important for me to take action in the community during disasters.
2 I feel that efforts to address community problems during disasters are valuable.
3 I am motivated to take action in the community during disasters.
Intention 1 I intend to provide first aid to community members during disasters.
2 I plan to participate in disaster-related activities.
3 I intend to contribute to planning for community disaster preparedness.
4 I intend to participate in community relief efforts during disasters.




Participation 1 I actively participate in community activities during disasters.

2 I volunteer to participate in community activities during disasters.
I believe that the problems faced by my community during disasters are
Critical awareness 1 )
serious.
Knowledge 1 I have knowledge of earthquake disaster management.
2 I have knowledge of storm disaster management.
3 I have knowledge of flood disaster management.
4 I have knowledge of fire disaster management.
5 I have knowledge of drought disaster management.
6 I have knowledge of tornado disaster management.
7 I have knowledge of first aid.
8 During a disaster, [ know how to protect community members from hazards.
9 During a disaster, I know how to reduee harm to my community.
Based on your knowledge of disasters; how: likely are you to recommend that

10 your friends or family:learn more about disasters?

Skills 1 I have cardioepulmonary resuscitation (CPR) skills.
2 I have triage skills for disaster victims.

Note: The original Persian version of the questionnaire developed.by Shahraki-Sanavi et al. (2025) [8] was administered to
participants. The English wording presented in this table was prepared for reporting purposes and does not represent a separate

version of the questionnaire.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics, version 26. Descriptive statistics were used to characterize
the study variables, and Cronbach’s alpha coefficient was calculated to assess the internal consistency of
the multi-item constructs. Pearson correlation coefficients were then calculated to examine associations
among the empowerment constructs. Multiple linear regression analysis was subsequently performed to
identify factors-independently associated with disaster response self-efficacy, with self-efficacy entered as
the dependent variable and motivation, intention, participation, critical awareness, knowledge, and skills as
predictors.. The assumptions of the regression model were assessed using residual diagnostics, variance
inflation. factors (VIFs), and the Durbin—Watson statistic. The adjusted R? was reported to indicate the

explanatory power of the model. Statistical significance was defined as a two-sided P value < 0.05.



Results
Demographic Characteristics

Table 2 presents the demographic characteristics of the 213 participants. The mean age was 25.98 + 8.19
years, with most participants being female (69.0%) and single (75.1%). Regarding previous disaster
experience and preparedness training, 41.8% reported having been affected by a disaster, whereas 35.2%
had previously attended disaster preparedness training. The largest proportions of participants were enrolled

in paramedicine and rehabilitation (27.2%) and nursing (22.5%).

Table 2. Demographic characteristics of study participants

Variable Category Frequency (n) Percentage (%)
Male 66 31.0
Sex
Female 147 69.0
Married 53 24.9
Marital status
Single 160 75.1
Yes 89 41.8
Previous disaster experience
No 124 58.2
Yes 75 352
Disaster preparedness training
No 138 64.8
Environmental Health 13 6.1
Public Health 23 10.8
Nursing 48 22.5
Field of study
Midwifery 43 20.2
Medicine 28 13.1
Paramedicine and Rehabilitation 58 27.2

Descriptive Statistics and Reliability

Table 3'presents the descriptive statistics and internal consistency of the study constructs. Motivation had
the highest mean score (3.96), whereas participation had the lowest (2.83). Cronbach’s alpha coefficients

for all multi-item constructs were >0.76, indicating acceptable to good internal consistency.

Table 3. Descriptive statistics and reliability of study variables

Variable Min Max Mean SE Cronbach’s o




Self-efficacy 1 5 349 0.04 0.83
Motivation 2 5 396 0.04 0.78
Intention 1 5 3.56 0.04 0.80
Participation 1 5 2.83  0.07 0.80
Critical awareness 1 5 349 0.07 N/A”
Knowledge 1.2 5 3.54 0.04 0.76
Skills 1 5 348 0.07 0.87

*Note: Cronbach’s alpha was not applicable to critical awareness because this construct was measured using a single item.

Correlation Analysis

Table 4 reports the Pearson correlation coefficients for the study variables. Disaster response self-efficacy
was positively correlated with intention (r=0.61, p <0.001), motivation (r=.0.52, p <0.001), participation
(r=10.46, p <0.001), skills (r =0.30, p < 0.001), and critical awareness (r= 0.14, p = 0.03). In contrast, no
significant correlation was observed between self-efficacy and knowledge (r=—0.09, p = 0.15). Motivation,
intention, and participation were positively correlated with'one another (r = 0.39-0.60, p < 0.001), whereas
skills were negatively correlated with motivation, intentien, and participation (r = —0.19 to —0.33, p <

0.001).

Table 4. Pearson correlation coefficients for the study variables

) Self- A L Critical

Variable Motivation Intention Participation Knowledge Skills
efficacy awareness

Self-efficacy 1

Motivation 0.52%* 1

Intention 0:61%* 0.60%* 1

Participation 0.46%* 0.39%* 0.46** 1

Critical
0.14%* 0.28%* 0.10 0.30%* 1

awareness

Knowledge -0.09 0.00 -0.13 -0.22%* 0.09 1

Skills 0.30%* -0.19%** -0.20%*  -0.33%** -0.12 0.36%* 1

Note: *p < 0.05; **p <0.001.
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Regression Model

Multiple linear regression analysis was performed to identify factors independently associated with disaster
response self-efficacy. Before the analysis, the assumptions of the regression model were assessed. The
normality of the regression residuals was evaluated using skewness and kurtosis statistics, together with
visual inspection of the residual histogram (Figure 1) and normal P—P plot (Figure 2). Although the
Kolmogorov—Smirnov test was statistically significant (KS = 0.09, p < 0.001), indicating a deviation.from
normality, the skewness (—0.52) and kurtosis (0.23) values were within commonly accepted ranges\(+2 and
+3, respectively), and the graphical assessments showed no substantial departure from an approximately
normal distribution of the residuals. Multicollinearity was assessed using variance.inflation factors (VIFs),
and all VIF values below 1.73, indicating no evidence of problematic multicollinearity. The Durbin—Watson

statistic was 1.91, within the range of 1.5-2.5, supporting the assumption of independent residuals.
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Figure 1. Histogram of regression model residuals.
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Figure 2. P-P plot of regression model residuals.

Table 5 presents the regression coefficients, significance levels, adjusted coefficient of determination (R?),
and variance inflation factor (VIF) values for all independent variables. As shown in Table 5, intention (3
=0.37,p <0.001), motivation ( = 0.22, p = 0.001), and participation (f = 0.18, p = 0.004) were positively
associated with disaster response self-efficacy: Intention showed the strongest standardized association,
with each one-unit increase in intention associated with a 0.34-unit increase in self-efficacy. Similarly, one-
unit increases in motivation and participation were associated with 0.22- and 0.10-unit increases in self-
efficacy, respectively. In_contrast, skills showed a significant inverse association with self-efficacy (f =
—0.18, p = 0.002), with each one-unit increase in the skills score corresponding to a 0.10-unit decrease in
self-efficacy. Knowledge was not significantly associated with disaster response self-efficacy (B = 0.04, p

= 0.41).

Table 5. Multiple linear regression analysis of factors associated with disaster response self-efficacy

Adjusted
Variable B SE B t p-value VIF R
Motivation 0.22 0.06 0.22 3.25 0.001 1.70
Intention 0.34 0.06 0.37 5.48 <0.001 1.73 0.48
Participation 0.10 0.04 0.18 2.88 0.004 1.52

12



Critical

-0.01 0.03 -0.03 -0.53 0.59 1.20

awareness
Knowledge 0.04 0.05 0.04 0.81 0.41 1.22
Skills -0.10 0.03 -0.18 -3.18 0.002 1.27

Note: B = unstandardized regression coefficient; p = standardized regression coefficient.

Discussion

This study examined factors associated with disaster response self-efficacy among students at Babol
University of Medical Sciences within an Empowerment Theory framework. Intention; motivation, and
participation showed the strongest positive independent associations with self-efficacy, and the regression
model explained 48% of its variance. This finding indicates that differences in'students’ perceived ability
to respond to disasters were more strongly related to motivational .and behavioral dimensions than to
knowledge alone. An additional finding was the contrast between motivation and participation: motivation
had the highest mean score among the constructs (3.96/5), whereasparticipation was considerably lower
(2.83/5). This pattern may indicate that students are willing.to.engage in disaster-related activities but have
limited opportunities to translate this willingness into\practical involvement. Intention had the strongest
independent association with disaster response self-efficacy (B = 0.37). A similar pattern was reported by
Ahmadi Tabatabaei et al., who identified -behavioral intention as the strongest predictor of disaster
preparedness behavior among residents of Kerman, Iran [35]. The finding is also consistent with the Theory
of Planned Behavior (TPB), in whichuintention represents a proximal determinant of behavior [36]. In the
present study, however, intentionswas examined in relation to self-efficacy rather than actual preparedness
behavior. Therefore, the observed association should not be interpreted as evidence that intention increases
self-efficacy. One possibility is that students who feel more capable of responding to disasters are also more
likely to form stronger intentions to engage in disaster-related activities. Conversely, stronger intentions
may reinforce.students’ perceived readiness to act. Paton similarly emphasized self-efficacy as an important
psychological component of disaster preparedness [10]. Longitudinal research would be needed to clarify
the temporalrelationship between these constructs. Motivation was also independently associated with self-
efficacy (B = 0.22). This finding is compatible with empowerment-oriented perspectives, which regard
motivation and the perceived meaningfulness of action as relevant to individuals’ sense of competence,
control, and empowerment [37, 38]. The relatively high motivation score suggests that students generally
recognized the importance of taking action during disasters. Yet, their lower participation score indicates
that motivation was not necessarily accompanied by comparable levels of engagement. This discrepancy

may reflect limited opportunities for involvement, insufficient practical training, structural barriers, or the
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limited integration of disaster-related activities into existing curricula. Previous research has also identified
weaknesses in both the disaster-related content and practical orientation of medical sciences curricula in
Iran [16]. Thus, strengthening motivation without creating opportunities to act may have limited value for
developing students’ perceived capability. Several recommendations may help address this gap: First,
disaster preparedness should be integrated into the core medical curriculum as a mandatory, credit-bearing
component, ensuring all students receive foundational training rather than relying on .veluntary
participation. Second, structured service-learning opportunities should be established through partnerships
with local disaster organizations (e.g., the Red Crescent), allowing students to participate in‘community
risk assessments and public education campaigns. Third, universities should establish‘a 'Disaster Response
Student Task Force' with faculty mentorship to organize peer training, simulation drills, and campus
preparedness initiatives, providing students with a legitimate outlet for their motivation. Fourth, dedicated
institutional resources—including budgets for simulation equipment, | protected faculty time, and
administrative support—are essential for sustaining these initiatives. Finally; periodic low-stakes practical
drills should be mandated to reinforce skills in a safe environment;-ensuring that theoretical knowledge is

translated into practical competence.

Participation showed the third-strongest positive association with self-efficacy (f = 0.18). This finding is
particularly relevant to the empowerment framework because participation provides opportunities through
which individuals may develop competence, . agency, and perceived control. Paton’s Community
Engagement Theory likewise places participation,” empowerment, and collective efficacy among the
processes that support decision-making and action under uncertain conditions [10, 39]. Nevertheless, the
direction of this relationship cannot be established from the present cross-sectional data. Participation may
contribute to self-efficacy by providing experience and opportunities for successful action, while students
with greater self-efficacy may also be more inclined to participate. The relatively low participation score
therefore deserves attention as an educational issue rather than simply as an individual deficit. Providing
students with repeated.and meaningful opportunities to participate in disaster preparedness activities may
help bridge the gap between willingness and actual engagement. This interpretation is also consistent with
the broader intention—behavior gap described in health behavior research [39]. The negative adjusted
association between skills and self-efficacy (p =—0.18) was unexpected and requires cautious interpretation.
At the bivariate level, skills were positively correlated with self-efficacy (r = 0.30, p < 0.001), but skills
were negatively correlated with motivation (r =—0.19), intention (r = —0.20), and participation (r = —0.33).
The change in direction after adjustment may therefore reflect a suppression effect or shared variance
among the empowerment constructs. Importantly, the regression coefficient does not indicate that acquiring
greater skills reduces self-efficacy. Rather, after accounting for the other variables in the model, the unique

statistical component of the self-reported skills score was inversely associated with self-efficacy. Although
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the VIF values did not indicate severe multicollinearity, low VIF values do not rule out suppression effects.
A possible psychological interpretation is that students who report greater competence may also have a
greater awareness of the complexity and limitations of disaster response. Beyond statistical explanations,
this inverse association may reflect meaningful psychological processes. The Dunning—Kruger effect has
been proposed as a possible explanation, whereby individuals with greater competence may have greater
metacognitive awareness of their limitations, leading to more moderate self-appraisals, whereas less skilled
individuals may overestimate their readiness. Furthermore, disaster environments are inherently chaotic.
Students with more training may recognize these operational challenges—including cognitive tunneling,
information overload, and pressure—and, when assessing their global self-efficacy, may implicitly consider
their ability to navigate such complexity. Their cautious self-assessment may therefore reflect realistic
calibration rather than diminished competence. Future qualitative research is.needed to clarify these
mechanisms. The Dunning—Kruger effect has been proposed as one possible explanation for situations in
which perceived competence does not correspond straightforwardly to perceived ability [40, 41]. Skills
were assessed through self-report rather than objective performance measures, and neither metacognitive
awareness nor actual competence was evaluated. Consequently, the inverse association should be regarded
as a finding requiring further investigation rather than as.evidence of a psychological mechanism. The
findings regarding knowledge provide another important consideration for disaster education. Knowledge
was not significantly associated with self-efticacy-in-either the bivariate analysis (r = —0.09, p = 0.15) or
the multivariable model (B = 0.04, p = 0.41)..This does not imply that disaster-related knowledge is
unimportant. Rather, it suggests that possessing or perceiving oneself as knowledgeable may not, by itself,
correspond to greater confidence in performing disaster-response tasks. Previous research has similarly
questioned whether conventional “knowledge-focused education is sufficient to produce sustained
preparedness or behavioral.change [24, 25, 42, 43]. Codreanu et al. reported improvements in theoretical
knowledge without corresponding behavioral change, while Ejeta et al. emphasized the value of
incorporating behavioral theories into disaster and emergency preparedness education [24, 44]. Nakano and
Yamori’s Proactive<Attitude Model further emphasizes active participation, experiential learning,
communities/of;practice, and sustained engagement rather than one-way information transfer [25]. Taken
together, these findings suggest that disaster education for medical sciences students may benefit from
combining theoretical knowledge with opportunities for application [45]. Simulation exercises, scenario-
based learning, interdisciplinary activities, supervised practice, feedback, and reflection could provide
students with opportunities to test their abilities in realistic contexts and potentially strengthen both
competence and perceived capability. Such approaches are consistent with evidence that empowerment-
based education can improve disaster-related knowledge, skills, and attitudes among university students [8,

28, 29]. Importantly, the present findings do not demonstrate that these educational strategies will increase
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self-efficacy; rather, they identify motivational and participatory dimensions that may be relevant targets

for future intervention research.

Overall, the results indicate that students’ disaster response self-efficacy was more closely related to
intention, motivation, and participation than to knowledge, while the unexpected inverse association with
self-reported skills requires further examination. The findings therefore support an educational perspective
in which preparedness is not limited to the acquisition of information but also involves students’ willingness
to act and opportunities to engage in meaningful practice. This consideration is particularly relevant in Iran,
where exposure to multiple natural hazards reinforces the need to prepare future health professionals for
emergency situations [16]. The experience of the COVID-19 pandemic further demonstrated the demands
placed on health personnel working under conditions of uncertainty and high pressure [43]. Future
longitudinal and intervention studies should examine whether strengthening intention, motivation, and
meaningful participation leads to higher self-efficacy and, importantly, whether changes in self-efficacy are

accompanied by improvements in objectively assessed disaster-response performance.

Limitations and Recommendations

Despite adhering to scientific and methodological principles, this study has certain limitations that may
affect the interpretation and generalizability of the.results. First, the use of convenience sampling increases
the risk of selection bias. Second, data were collected through self-report questionnaires, which may be
subject to recall bias or social desirability bias. Third, the cross-sectional design limits causal inferences;
the observed relationships are correlational in nature. Based on these findings, we recommend: (1) revising
medical sciences curricula to,integrate operational training grounded in empowerment; (2) designing and
implementing interdisciplinary educational programs with an emphasis on realistic simulations, clinical
scenarios, and hands-on *workshops that simultaneously strengthen students' technical skills and
psychological self-efficacy; (3) conducting future longitudinal and interventional studies to evaluate the
impact of empowerment programs on the actual disaster preparedness of medical sciences students; and (4)
the self-reported nature of the skills construct may not accurately reflect objective technical competence.
As noted in the discussion, the inverse association between self-reported skills and self-efficacy in the
multivariable model may reflect a suppression effect or metacognitive bias (e.g., the Dunning-Kruger
effect) rather than a true negative relationship. Future studies should incorporate objective performance

assessments alongside self-report measures to validate these findings.
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Conclusion

This study demonstrated that intention, motivation, and participation were significantly associated with
disaster response self-efficacy among medical sciences students. In contrast, knowledge was not
significantly associated with self-efficacy, whereas skills showed a significant negative association in the
multivariable analysis. These findings emphasize the importance of moving beyond traditional
“knowledge-transfer” approaches toward more “empowerment-oriented” strategies. Educational programs
should go beyond theoretical instruction and focus on strengthening behavioral intention, fostering intrinsic
motivation, creating opportunities for active participation, and enhancing self-efficacy through guided

practical experiences such as simulations and field internships.

Acknowledgments
The authors express their sincere gratitude to all the participating students whose patience, cooperation, and

voluntary participation made this study possible. We also extend our deepest appreciation to the university
and faculty administrators who provided the necessary space and‘coordination for the research team.
Finally, we gratefully acknowledge the material and spiritual support of the Student Research and
Technology Committee, the Research and Technology. Deputy of Babol University of Medical Sciences,
and the School of Public Health.

Conflict of Interest
The authors declare that there is no conflict of interest regarding the research, authorship, and/or publication

of this article.

Funding
This study received financial.support from the Student Research Committee and the Social Determinants

of Health Research Center.of Babol University of Medical Sciences.

Ethical Considerations
This study was, derived“from a research project with code 724137173 and ethics approval number

IR.MUBABOL.REC:1404.210, approved by the Ethics Committee of Babol University of Medical
Sciences.-All' ethical principles were fully observed, including obtaining informed consent from all
participantsymaintaining confidentiality, respecting participants’ rights, and avoiding plagiarism, duplicate
publication, data fabrication, and falsification.

Author Contributions
Elham Falahati Naghibi: Conceptualization, data management, formal analysis, supervision,

methodology, visualization, validation, investigation, writing — original draft, review & editing.
Mohammad Shirmardi: Conceptualization, formal analysis, validation, investigation, review & editing.

Danial Habibi: Statistical analysis, formal analysis, validation, methodological guidance. Morteza

17



Valipour Baboli: Investigation, data collection, data entry. Bita Rezanejad Malekshah: Investigation,
data collection, data entry. Khosro Zabihian: Investigation, data collection, data entry. Neda Ahmadzadeh
Tori: Project administration, conceptualization, formal analysis, methodology, visualization, validation,

supervision, funding acquisition, resources, review & editing.

18



References
[1] Topluoglu S, Taylan-Ozkan A, Alp E. Impact of wars and natural disasters on emerging and re-emerging
infectious diseases. Front Public Health. 2023;11:1215929. [DOI:10.3389/fpubh.2023.1215929]

[2] Cardona O, Aalst M, Birkmann J, Fordham M, McGregor G, Perez R, et al. Determinants of risk:
exposure and vulnerability. 2012. p. 65-108. [DOI:10.1017/CB0O9781139177245.005]

[3] Ma C, Culhane DP, Bachman SS. Understanding the dynamic process of human behavior changes
towards disaster preparedness: An application of the integrated TTM with SCT and PMT. International
Journal of Disaster Risk Reduction. 2024;110:104606. [DOI:10.1016/j.1jdrr.2024.104606]

[4] Blaikie P, Cannon T, Davis I, Wisner B. At risk: natural hazards, people's vulnerability and disasters.
2nd ed. London: Routledge; 2014.

[5] Delshad V, Pourvakhshoori N, Rajabi E, Bazyar J, Ahmadi S, Khankeh HR. International agreements
on disaster risk management based on world conferences, successful or not: a review study. Health in
Emergencies and Disasters Quarterly. 2020;6(1):1-8.

[6] Khatri RB, Endalamaw A, Erku D, Wolka E, Nigatu F, Zewdie A, et al. Preparedness, impacts, and
responses of public health emergencies towards health security: qualitative.synthesis of evidence. Arch
Public Health. 2023;81(1):208. [DOI:10.1186/s13690-023-01223-y]

[7] Kruk ME, Myers M, Varpilah ST, Dahn BT. What is a resilient health system? Lessons from Ebola. The
Lancet. 2015;385(9980):1910-2. [DOI:10.1016/S0140-6736(15)60755-3]

[8] Shahraki-Sanavi F, Tabatabaei SMN. The Impact of\ Community Empowerment Theory-Based
Education on Disaster Response Preparedness among University Students. Iranian Journal of Health
Education and Health Promotion. 2025;13(4):22-31. [DOI:10.22034/13.4.4]

[9] Nazari S, Kolivand P, Zamani E, Karimi Kivi H, Norouzi R. Examining the performance of responding
to the Khoy earthquake 2022, challenges, strengths, and lessons learned: thematic analysis. BMC Res
Notes. 2024;17(1):183. [DOI:10.1186/s13104-024-06845-1]

[10] Paton D. Disaster risk reduction: Psychological perspectives on preparedness. Australian Journal of
Psychology. 2019;71(4):327-41. [DOIL:10.1111/ajpy.12237]

[11] Fazeli S, Haghani M, Mojtahedi M, Rashidi TH. The role of individual preparedness and behavioural
training in natural hazards: A" scoping review. International Journal of Disaster Risk Reduction.
2024;105:104379. [DOIL:10.1016/.ijdrr.2024.104379]

[12] Dowlati M, Marzban‘A. Evaluation the Preparedness of students of Iran University of Medical Sciences
in the field of Natural Hazards. Health Science Monitor. 2025;4(4):269-75. [DOI:10.61186/hsm.4.4.269]

[13] Artino AR, Jr. Academic self-efficacy: from educational theory to instructional practice. Perspect Med
Educ. 2012;1(2):76-85. [DOI:10.1007/s40037-012-0012-5]

[14] Schunk DH, DiBenedetto MK. Chapter Four - Self-efficacy and human motivation. In: Elliot AJ,
editor. Advances in Motivation Science. Vol. 8. Amsterdam: Elsevier; 2021. p. 153-79.
[DOI:10.1016/bs.adms.2020.10.001]

[15] Ponampalam R, Pong JZ, Wong XY. Medical students as disaster volunteers: A strategy for improving
emergency department surge response in times of crisis. World J Crit Care Med. 2021;10(5):163-9.
[DOI:10.5492/wjccm.v10.i5.163]

19



[16] Nosratabadi M, Amini-Rarani M, Atighechian G. Are Iranian Medical Sciences Curricula Equipped to
Effectively Respond to Incidents and Disasters? A Content Analysis. Health in Emergencies and Disasters
Quarterly. 2025;11(1):53—64. [DOI:10.32598/hdq.11.1.263.2]

[17] Mohamed NA, Abdel-Aziz HR, Elsehrawy MG. Nursing Students' Knowledge, Attitude, and Practice
Regarding Disaster Preparedness: A Cross-Sectional Study. Risk Manag Healthc Policy. 2023;16:2427-37.
[DOI:10.2147/rmhp.S435131]

[18] Mariappan R, Philip R. Knowledge and Attitude Regarding Disaster Preparedness and Management
among Nurses and Nursing Students. Indian Journal of Continuing Nursing Education. 2018;19(2):81—4.

[19] Geng FZ, Oztiirk R, Bilgili N. Determination of disaster literacy status of nursing students and related
factors. Journal of Public Health (Berl). 2025:1-14. [DOI:10.1007/s10389-025-02493-2]

[20] Byrne MHV, Ashcroft J, Alexander L, Wan JCM, Harvey A. Systematic review of medical student
willingness to volunteer and preparedness for pandemics and disasters. Emergency Medicine Journal.
2022;39(10):e6. [DOI:10.1136/emermed-2020-211052]

[21] Tanner A, Doberstein B. Emergency preparedness amongst universitysstudents. International Journal
of Disaster Risk Reduction. 2015;13:409-13. [DOI:10.1016/j.1jdrr.2015.08.007]

[22] Aslan KSU, Aslan H, Mert IS, Koksal K. The need for a standardized disaster curriculum in nursing
education. Disaster Medicine and Public Health Preparedness. 2025;19:¢187.
[DOI:10.1017/dmp.2025.10141]

[23] Wang Zy, Tang Sy, Wang Wt, Cao Y. Future-proofing disaster medicine curriculum: Educating for
preventing and tackling the'danger'. Medical education. 2023;57(8):774-5. [DOI:10.1111/medu.15101]

[24] Ejeta LT, Ardalan A, Paton D. Application of Behavioral Theories to Disaster and Emergency Health
Preparedness: A Systematic Review. PLoS Curr. 2015;7.
[DOI:10.1371/currents.dis.31a8995ced321301466db400£1357829]

[25] Nakano G, Yamori K. Disaster risk reduction education that enhances the proactive attitudes of
learners: A bridge between knowledge and behavior. International Journal of Disaster Risk Reduction.
2021;66:102620. [DOI:10.1016/j.1jdrr.2021.102620]

[26] Najafi M, Ardalan A, Akbarisari A, Noorbala AA, Elmi H. The Theory of Planned Behavior and
Disaster Preparedness. PLoS Curr. 2017;9.
[DOI:10.1371/currents.dis.4dal8e0f1479bf6c0a94b29e¢0dbf4a72]

[27] Zimmerman. MA. Empowerment theory: Psychological, organizational and community levels of
analysis. In: Rappaport J, Seidman E, editors. Handbook of community psychology. New York: Springer;
2000. p. 43-63.

[28] Amini F, Hidarnia A, Ghofranipour F, Motlagh ME. Examining the effectiveness of a training program
ondmproving knowledge, functional skills, and attitude in natural disaster volunteers. Front Public Health.
2024;12:1321535. [DOI:10.3389/fpubh.2024.1321535]

[29] Mortelmans LJ, Lievers J, Dieltiens G, Sabbe M. Are Belgian military students in medical sciences
better educated in disaster medicine than their civilian colleagues? BMJ Military Health. 2016;162(5):383—
6. [DOI:10.1136/jramc-2015-000563]

[30] Habibi Saravi R, Hosseinkhani E, Darabi S. 20-Years hazard analysis of Mazandaran Province (1996-
2016). Mazandaran, Iran: Mazandaran University of Medical Sciences; National Disaster Management
Organization; 2022.

20



[31] Al¢inar R, Sahin MK, Al¢inar G. Disaster response self-efficacy of medical students and related
factors: a cross-Sectional study. Journal of Basic and Clinical Health Sciences. 2025;9(1):40-7.
[DOI:10.30621/jbachs.1410855]

[32] Hulley SB, Cummings SR, Browner WS, Grady DG, Newman TB. Designing Clinical Research. 4th
ed. Philadelphia: Lippincott Williams & Wilkins; 2013.

[33] Fisher RA. Frequency distribution of the values of the correlation coefficient in samples from an
indefinitely large population. Biometrika. 1915;10(4):507-21.

[34] Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. New York: Routledge;2013.

[35] Tabatabaei SVA, Shahesmaeilinejad A, al-Dini Moghaddam SS, Davarani FR. Determinants of
Disaster Preparedness Behaviors Based on the Theory of Planned Behavior among Residents.of Kerman,
Iran: A Cross-sectional Study. The Open Public Health Journal. 2025;18:e18749445382578.
[DOI:10.2174/0118749445382578250328055314]

[36] Ajzen I. The theory of planned behavior. Organizational behavior and. human decision processes.
1991;50(2):179-211. [DOI:10.1016/0749-5978(91)90020-T]

[37] Thomas KW, Velthouse BA. Cognitive elements of empowerment: An“interpretive” model of intrinsic
task motivation. Academy of management review. 1990;15(4):666—81. [DOI:10.5465/amr.1990.4310926]

[38] Swiatczak MD. Towards a neo-configurational theory of intrinsic motivation. Motivation and Emotion.
2021;45(6):769-89. [DOI:10.1007/s11031-021-09906-1]

[39] Paton D, McClure J. Preparing for Disaster: Building household and community capacity: Charles C
Thomas Publisher; 2013.

[40] Nikitara M, Kalu A, Latzourakis E, Constantinow'CS, Velonaki VS. Training Nurses for Disasters: A
Systematic Review on Self-Efficacy and Preparedness. Healthcare (Basel). 2025;13(24):3323.
[DOI:10.3390/healthcare13243323]

[41] Siems JW. Disaster threat and_the Dunning-Kruger effect [Master's thesis]. Monterey, CA: Naval
Postgraduate School; 2016.

[42] Kruger J, Dunning D.\Unskilled and unaware of it: how difficulties in recognizing one's own
incompetence lead to “inflated ~self-assessments. Journal of personality and social psychology.
1999;77(6):1121-34. [DOI:10.1037/0022-3514.77.6.1121]

[43] Tripathi R, Alqahtani SS, Albarraq AA, Meraya AM, Tripathi P, Banji D, et al. Awareness and
preparedness of COVID-19 outbreak among healthcare workers and other residents of South-West Saudi
Arabia: a cross-sectional survey. Frontiers in public health. 2020;8:482. [DOI:10.3389/fpubh.2020.00482]

[44] Codreanu TA; Celenza A, Jacobs 1. Does disaster education of teenagers translate into better survival
knowledge;. knowledge of skills, and adaptive behavioral change? A systematic literature review.
Prehospital and disaster medicine. 2014;29(6):629—42. [DOI:10.1017/S1049023X14001083]

[45] Kivi HK, Rezaee R, Peyravi M, Marzaleh MA. Developing a conceptual framework for adolescent
disaster resilience education in Iran. Scientific Reports. 2026;16(1):2345. [DOI:10.1038/s41598-025-
32108-5]

21



