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Aims Climate change is a global challenge that has already had a detrimental impact on the
environment and human health, leading to increased magnitude and frequency of extreme
weather events such as heat waves, droughts, and flooding. This study aimed to investigate
the efficacy of the expanded health belief model related to the perceived benefits of climate
change on collegians at the university.

Materials & Methods This experimental randomized controlled trial was conducted at
the College of Education for Pure Sciences in AL-Nasiriyah City, Iraq, from October 4th,
2022 to January 3rd, 2023. All 144 students entered the study by census method and were
randomly divided into two study and control groups. A questionnaire consisting of two parts;
demographic data and health benefits of adopting the anti-climate change behavior scale.
Data was analyzed in SPSS 21 software by Chi-square and independent T-tests.

Findings The perceived benefithad nosignificantdifference between the control (29.17+8.82)
and the study (29.5248.05) groups in the pre-test (p>0.05). The study group’s perceived
benefit in post-test [ was increased to 52.31+11.31, which was significantly (p<0.05) higher
than the control group (29.49+8.07). Also, the study group’s perceived benefit in post-
test I was 51.89+11.60, which was significantly (p<0.05) higher than the control group
(30.14+8.98). There was no statistically significant difference between study groups in the
pre-test period (t=0.349; p=0.727). There were statistically significant differences between
the study groups at the post-test I (t=8.276; p=0.001) and II periods (t=8.895; p=0.001).
Conclusion The administered expanded health belief model increases the perceived benefits
of enhancing the climate change counteraction in collegians.
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Introduction

There is a broad scientific consensus that climate
change represents an existential threat to humanity
and life on Earth. Climate change is a global challenge
that has already had a detrimental impact on the
environment and human health, leading to increased
magnitude and frequency of extreme weather events
such as heat waves, droughts, and flooding [1I. Climate
change is the most serious environmental threat of
the 21st century [2. Climate change presents an
intricate global challenge spanning multiple aspects
of ecology, environment, socio-political dynamics,
and socio-economic spheres [3-4l. Failure to reverse
the current trends in climate change could lead to
profound alterations in life on Earth. This includes
the extinction of species, the transformation of arable
land, rendering it unsuitable for cultivation, and the
warming of seas to a point unsupportive of the
current rich diversity of life [5-61.

Human-driven causes of climate change are one of
the largest problems faced by the world today.
However, the consequences of this change vary
substantially in different parts of the world [7l. Human
activities have changed the Earth’s physical,
chemical, and biological circumstances, which has
caused unpredictable and complex climate change.
This has caused ecological and social disasters,
resulting in local and global economic breakdowns [8l.
Over the past 65 years, significant global changes,
such as observed and anticipated climatic shifts for
the twenty-first century, including global warming,
have been witnessed worldwide. These changes
involve rising temperatures across multiple regions
[% 4. The industrial revolution notably exacerbated
the Earth's climate issues. Addressing this problem
promptly and taking necessary actions could
potentially enhance the chances of mitigating its
detrimental impacts. It's challenging to forecast the
exact consequences of climate change precisely for
individual sectors [10.11], This is demonstrated by the
increasing acknowledgment and integration of
climatic uncertainties at local and national
policymaking levels [121,

Though the global general public seems to be divided
in the atmosphere change issues, there is now a
growing scientific consensus in the international
communities that human-induced climate change is
taking place [131, The human-driven causes of climate
change refer to the various activities and practices
carried out by humans that significantly contribute to
alterations in Earth's climate patterns. Some primary
human-driven causes of climate change include
burning fossil fuels, deforestation and land use
changes, industrial processes, agricultural practices,
waste generation, etc.

The complex global climate system, encompassing
the Earth and socio-ecological systems, demands in-
depth investigation and reflective and transformative
educational approaches [*4. Proactive measures are
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essential to avert detrimental impacts from climate
change on individuals and society, necessitating
strategic actions from both individuals and the
private/public sectors. Climate change is expected to
alter the likelihood of extreme weather events,
associated with various adverse health outcomes
such as heat-related fatalities and illnesses during
heatwaves [151; injuries from severe weather
occurrences [16]; injuries and fatalities from flooding
incidents [17]; as well as the emergence or resurgence
of infectious diseases like hantavirus-linked
hemorrhagic fever, West Nile fever, or Lyme disease
(18], Remarkable occurrences such as the 2003
European heatwave or Hurricane Katrina in 2005 can
be viewed in isolation or as part of a pattern of events
with heightened frequency, duration, and intensity.
Consequently, comprehending climate change proves
challenging as many climate-related events like
natural disasters or disease outbreaks cannot be
directly attributed to climate change, making it less
intuitive and difficult to communicate.

Awareness, knowledge, and understanding of climate
change are generally low in the wider public and vary
within and between countries [191. The issue of
achieving environmental awareness is represented
by its three sides the state and its organs, the society
with all its institutions, and the individuals who
constitute the protectors of the environment in the
event the availability of knowledge, awareness, and
correct understanding of their role towards the
environment, or those who work to pollute it in the
absence of awareness, misunderstanding and loss of
a sense of responsibility towards the environment
201,

We investigated mitigation and adaptation options to
evaluate individuals' motivation in taking
precautionary measures to mitigate climate risks.
Mitigation involves reducing greenhouse gas
emissions and enhancing greenhouse gas sinks to
curtail the scope of global warming [18. These
measures encompass conserving energy through
increased vehicle fuel efficiency, transitioning to
cleaner energy sources by altering business
practices, or carbon sequestration through
reforestation. However, these practices have proven
notably sluggish and challenging to implement
effectively. Moreover, even if successfully enacted,
their impact on global climate change may not
manifest for decades due to the enduring nature of
greenhouse gases in the atmosphere [21],

Consequently, adaptation to climate change impacts
becomes crucial on an individual and communal level
[21]. Adaptation involves adjusting environmental or
social settings in response to past, present, or
anticipated climate-related events to mitigate their
consequences [18. Autonomous adaptation occurs
naturally without public intervention and is reactive,
responding to current climate impacts. On the other
hand, anticipatory adaptation is proactive and
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planned, initiated before the observable impacts of
climate change. It relies on scientific projections and
is typically executed by governmental bodies [18].
The Health Belief Model (HBM) is a psychological
health behavior change model developed in 1950 by
some United States (US) public health researchers to
improve human lifestyle toward healthy behaviors.
This applies to enhancing the perceived climatic
changes. For more information about using HBM, see
systematic review by [23. Of course, we can't live
forever, but we can extend our lives and be healthier
in old age by making several lifestyle changes [24]. The
literature on climate change has identified many
barriers that prevent climate change action from
being undertaken at individual and higher levels.
Several studies highlight a lack of knowledge and
awareness among the public as a main challenge [251.
So, providing the public with enhanced people's
awareness about climatic changes is essential.

This study aimed to investigate the efficacy of the
expanded health belief model related to the
perceived benefits of climate change on collegians at
the university.

Materials and Methods

This experimental randomized controlled trial was
conducted at the College of Education for Pure
Sciences in AL-Nasiriyah City, Iraq, from October 4th,
2022, to January 3rd, 2023. All the students (n=144)
entered the study by census method and were
randomly divided into two study and control groups
(each 72).

A questionnaire consisting of two parts was used for
data gathering. Part I was a self-administered
questionnaire relevant to the student's demographic
data, and Part Il was a self-administered sheet about
the health benefits of adopting the anti-climate
change behavior scale [26] with 14 items measured on
a 5-point Likert scale and rated as 1 (strongly
disagree) to 5 (strongly agree). The study protocol
and instrument underwent a series of revisions and
modifications and were achieved by 10 experts from
different scientific branches; each of those experts
had more than ten years of experience in their field of
specialty. The researcher proposed that each expert
member review the study instrument for content,
simplicity, relevance, style, and suitability. Each
expert revised the instrument regarding the scientific
content, sequence of information, and competence to
collect the sample. The researcher stays with the
participants until they have finished the self-report.
The estimated time to fill out each form was
approximately 20-25 minutes. The Cronbacha value
ranged from 0.7 to higher, indicating a high degree of
reliability.

After obtaining the legal permissions, the researchers
started the sampling, and both groups filled the
questionnaire as the pre-test. Then the study group
went under the instructional program that included
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six 90-minute sessions (introduction to climate
change; global warming phenomena; sources of
greenhouse gases; harmful effects of climate change;
impacts of climate change in the short-medium-long
term; and the dangers of global warming in Iraq). The
questionnaire was filled 25 days after the
interventional program (as post-test I) and 75 days
after the interventional program (as post-test II). The
control group didn’t go under any program.

Data was analyzed in SPSS 21 software by Chi-square
and independent T-tests.

Findings

The mean age of the study group was 20.51+1.21
years, and the control group was 20.44+1.31 years
(p>0.05; Table 1).

Table 1. Comparing the distribution of groups’ samples according
to demographic parameters

Parameter Study group Control group p-Value
No. % No. %

Age (year)

19 6 8.3 11 153 045

20 46 639 43 59.7

21 8 111 6 8.3

22 4 5.6 2 2.8

23 5 6.9 7 9.7

24 3 4.2 3 4.2

Gender

Male 48 66.7 43 59.7  0.079

Female 24 333 29 40.3

Residents

Urban 57 79.2 61 84.7  0.125

Rural 15 208 11 15.3

Living Arrangements

With parents 62 86.1 57 79.2 0.089

With mother 4 5.6 9 12.5

With father 3 4.2 1 1.4

With relatives 3 4.2 5 6.9

Socioeconomic class

Upper lower 14 194 22 306 0.097

Lower middle 54 75.0 47 65.3

Upper middle 4 5.6 3 4.2

The perceived benefit had no significant difference
between the control (29.1748.82) and the study
(29.52+8.05) groups in the pre-test (p>0.05). The
study group's perceived benefit in post-test I was
increased to 52.31+11.31, which was significantly
(p<0.05) higher than the control group (29.49+8.07).
Also, the study group's perceived benefit in post-test
I was 51.89+11.60, which was significantly (p<0.05)
higher than the control group (30.14+8.98; Table 2).

Table 2. Frequency (the numbers in parentheses are percentages)
of the responses regarding perceived benefits (Low=14-32.66;
Fair=32.67-51.33; High=51.34-70) in study groups

Group/Period Low Fair High
Study Group

Pre-test 52(72.2) 18(25.0) 2(2.8)
Post-test I 0 (0.0) 34 (47.2) 38(52.8)
Post-test I1 1(1.4) 34(47.2) 37(514)
Control Group

Pre-test 53(73.6) 17(23.6) 2(2.8)
Post-test I 52(72.2) 18(25.0) 2(2.8)
Post-test I 51(70.8) 18(25.0) 18(25)
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There was no statistically significant difference
between study groups in the pre-test period
(t=0.349; p=0.727). There were statistically
significant differences between the study groups at
the post-test [ (t=8.276; p=0.001) and II periods
(t=8.895; p=0.001; Table 3).

Table 3. Pairwise comparison of the perceived benefits enhancing
climate change counteraction behaviors in the study (standard
error=0.1244) and control (standard error=0.10066) groups

Groups m ) (I-n Sig. 95% Confidence
Lower  Upper
Study Pre-test ~ Post-test] -1.62698-0.001 -1.8722- -1.3818-

Post-test I -1.59722- 0.001 -1.8424- -1.3520-
Post-test] Pre-test 1.62698 0.001 1.3818 1.8722
Post-testII .02976  0.811 -0.2155- 0.2750
Post-test Il Pre-test 1.59722 0.001 1.3520 1.8424

Post-test] -.02976- 0.811 -0.2750- 0.2155
Control Pre-test Post-test] -.02282- 0.821 -0.2212- 0.1756
Post-test Il -.06944- 0.491 -0.2679- 0.1290
Post-test | Pre-test .02282 0.821 -0.1756- 0.2212
Post-test Il -.04663- 0.644 -0.2450- 0.1518
Post-test II Pre-test .06944 0.491 -0.1290- 0.2679
Post-test] .04663 0.644 -0.1518- 0.2450
Discussion

Human involvement in triggering global climate
change is now unquestionable, and the resulting
effects on both human and natural systems will be
extensive and severe, and particularly affect the most
vulnerable populations, both in terms of physical
well-being and economic stability, across the globe.
23],

Given these significant changes and the crucial need
to comprehend them for the purpose of adaptation
and suitable responses, the development of
educational programs to enlighten the general public
is of paramount importance. Various models derived
from social psychology have been employed to grasp
behaviors related to water conservation. These
models include the Theory of Planned Behavior
(TPB), the Social Cognitive Theory, the Theory of
Reasoned Action, and the Value-Belief-Norm (VBN)
Theory [26]. In this study, we utilized the Health Belief
Model (HBM) theory to address the challenges linked
to climate change. We selected HBM due to its
effectiveness in examining preventive actions,
offering distinct advantages in understanding
preventive behavior. HBM is a well-known and
effective theory regarding behavior alteration and
preventive measures designed around fear and risk
perception. Unlike numerous other theories, HBM
comprehensively elucidates individual behavior's
intricate and multifaceted nature [26l. This study
aimed to assess the effectiveness of an extended
Health Belief Model, specifically regarding the
perceived benefits related to climate change, in
encouraging proactive responses among university
students. The results indicated a noteworthy impact
of employing the Health Belief Model in training
sessions, enhancing the students' perception of
climate change. Although the Health Belief Model,
using psychological concepts, proves effective in
augmenting individuals' comprehension, this study
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utilized the model to explore how perceptions of
climate change might enhance proactive engagement
among college students. Similarly, other research
studies, akin to ours demonstrated that while not
explicitly examining the psychological elements of
the Health Belief Model, adaptive responses to
climate change are more closely associated with
variables such as environmental attitudes, political
inclinations, and attitudes toward scientists [27-29],

in accordance with the findings of this study, Tajeri
Moghadam et al. 3% demonstrated that the Health
Belief Model (HBM) is a suitable framework for
examining the water conservation practices of
farmers. When individuals perceive and acknowledge
arisk (such as water scarcity), they are more inclined
to engage in actions to avert that risk (in this case,
water conservation behavior), and conversely.
Additionally, the HBM elucidates why certain
individuals opt not to partake in preventive actions
(in this context, water conservation behavior) [301.
Research on attitudes and public perceptions of
global climate change has been explored in various
surveys [18 311 A recent study focusing on U.S. local
public health department directors revealed their
limited proactive response to climate change, partly
attributed to their belief that the general public lacks
awareness of climate change impacts and, therefore,
would be disinclined to support efforts for mitigation
and adaptation 321, According to Semenza et al. (18],
most individuals claim awareness of environmental
and health risks linked to climate change and
acknowledge their vulnerability to its effects. Those
concerned about climate change hazards are more
actively involved in individual actions [8l. Their
survey delved specifically into vulnerability and risk
perception concerning climate change, indicating
that most respondents wanted to contribute to
climate solutions, aligning with similar findings from
other studies 181,

In summary, the studies in accordance with this study
suggest that perceived benefits are essential in
promoting response actions toward climate change.
The HBM can be used to understand and predict
climate change-related behaviors, such as energy
conservation and mitigation. The perceived benefits
of climate change counteraction behaviors can be
improved through interventions based on the HBM.
The relationship between media and smog-related
health behavior is interceded by perceived benefits
and threats. Perceived benefit can be the strongest
predictor of practices concerning climate change,
while perceived severity, perceived barriers, self-
efficacy, and cues to action are also significant
predictors.

There is a need to develop and establish
environmental protection education programs to
enhance the environmental awareness of all students
and encourage them to adopt environmentally
friendly behaviors to minimize the dangers of global
warming.
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Conclusion

The administered expanded health belief model
increases the perceived benefits of enhancing the
climate change counteraction in collegians.
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