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Background: Increased knowledge about the health impacts of climate change
would motivate health students and health professionals to adopt sustainable
healthcare practices, design climate-centered health programs, help build
climate-resilient health systems, and ultimately contribute to the global effort
of mitigating climate change.
Method: An Institution-based cross-sectional study was conducted among
Universities in the Amhara region. A total of 616 undergraduate health science
students were included from three Universities. A validated, self-administered
structured questionnaire was used. Data were analyzed using STATATM version
14.0. A Logistic regression model was used to identify the factors associated
with the health impacts of climate change. A P-value less than 0.05 was
considered to be statistically significant.
Result: Only 48.5% (95% CI: 44.6, 52.4) of students had good knowledge
regarding the health impacts of climate change. Sex of the student—male
(AOR = 1.44, 95% CI: 1.032, 2.023), University (AOR= 0.534, 95% CI: 0.360,
0.792), and Department—comprehensive Nursing, (AOR = 0.264, 95% CI: 0.117,
0.592), Midwifery (AOR= 0.201, 95% CI: 0.085, 0.476), and Medical Laboratory
(AOR =0.151, 95% CI: 0.055, 0.413) were significantly associated factors.
Abbreviations

AOR, adjusted odds ratio; BDU, Bahir Dar University; CI, confidence interval; COR, crude odds ratio;
CBTP, community based training program; DBU, Debre Berhan University; ERC, ethical review
committee; ID, identification number; SDGs, sustainable development goals; TTP, team training program;
UoG, University of Gondar; WHO, World Health Organization; PHO, Public Health Officer.
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Conclusion: The knowledge of the health impacts of climate change among
health science students was low. Sex, University, and Department were the
associated factors. Hence, undergraduate health science programs should
incorporate at least the fundamental details of climate change. Universities
should also develop and use a harmonized curriculum.
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Introduction

Carbon emissions from the crop, livestock, and industrial

sectors are contributing to the rising Earth temperature (1–3).

The increase in the earth’s average temperature and the

consequences that might be related to this temperature rise is

called climate change. There are numerous direct and indirect

mechanisms through which Climate Change can affect health.

On the one hand, extreme weather events like draughts, flooding,

and heat waves cause a direct increase in mortality. On the other

hand, inconsistent rainfall pattern results in a lack of safe and

adequate water supply and leads to a rise in diseases related to

poor personal hygiene and environmental sanitation. Respiratory

and cardiovascular diseases and death can also be stimulated and

aggravated by higher temperatures. Likewise, the distribution of

disease reservoirs such as mosquitoes can be affected by small

changes in rainfall patterns and/or temperature, which can then

affect the magnitude and distribution of vector-borne diseases (4, 5).

Even though all people are at risk of being negatively affected

by climate change, some groups of people are more vulnerable

than others. Low-income countries and urban areas could be

affected to a greater extent mostly because their weak health

system and infrastructure are least prepared to respond and

adapt to the changes in climate and subsequent changes in

health and disease patterns. Globally, children and the elderly are

the most vulnerable to the diseases that climate change is likely

to cause and influence (6).

Climate change is also considered a significant threat to the

fight to improve the health, particularly of poor people in

developing countries. According to World Health Organization

(WHO) estimates, “climate change will cause an additional

250,000 deaths per year between 2030 and 2050 (7). More

specifically, WHO has estimated that climate change will lead to

approximately 38,000 additional deaths due to heat exposure in

elderly people, 48,000 deaths due to diarrhea 60,000 deaths due

to malaria, and 95,000 deaths due to childhood undernutrition”.

Apart from a high number of expected deaths, climate change is

estimated that by 2030, the damage to health will cost us

between $2–4 billion per year (4, 8).

The United Nations adopted the Sustainable Development

Goals (SDGs) in 2015 as a global call to action to end poverty,

protect the planet, and guarantee that by 2030 everyone will live

in peace and prosperity. It has 17 goals with goal number 13

being Climate Action. It advocates that the world can make the

necessary changes to protect the planet through urgent and
02
collective action that links education, innovation, and

adherence to our climate commitments. Hence, an up-to-date

and validated knowledge of Climate Change is a necessary

precursor for people to adapt appropriately and be able to play

one’s role in a very productive way. Graduating health science

students (particularly students to become public health

professionals), as they have been assimilating cutting-edge

evidence regarding the health impacts of climate change as

well as are at the forefront of community service, possess an

undeniable capacity and responsibility to disseminate health

information and education regarding the devastating direct

and indirect health impacts of climate change (9). Even though

there are a reasonable number of studies in developed

countries, the knowledge of the health impacts of climate

change among health science students in most sub-Saharan

African countries was not studied at all (10).

The World Health Organization has called for health

professionals to act as leaders in establishing climate-informed

health systems by engaging in health and climate research,

adopting sustainable healthcare practices, and designing climate-

centered health programs. A study conducted in 2017 suggests

that increased knowledge about climate change and its health

impacts would motivate health students and/or health professionals

to adopt sustainable practices such as efficient waste

management in the clinical environment, to help build

climate-resilient health systems, and educate patients and

visitors regarding the potential threats, health impacts, and

mitigation strategies of climate change (11).

Furthermore, educational curriculums that focus on the health

impacts of climate change and sustainability to health care in

undergraduate health programs will drive health science students

to challenge unsustainable clinical practices that might increase

the greenhouse gases emitted during, for example, the

combustion of large volumes of clinical wastes. Hence, assessing

the knowledge of health students who soon will be joining the

healthcare system will play a critical role in combating the

impacts of climate change (5). In Ethiopia, although a few prior

researches have studied the knowledge of the health impacts of

climate change among the general public, none of them were

conducted among University students of health sciences. A single

and outdated study done nine years ago (12) existed and it is not

a multi-centered study. Considering these facts, the current

multi-centered research aimed at assessing the knowledge of the

health impacts of climate change and associated factors among

health science students in the Universities of Amhara region.
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Methods

Study setting

There are 13 Regions in Ethiopia and Amhara Region is one of

the largest region in the Country. It is located in northern Ethiopia.

The Regional Government of Amhara has its seat in Bahir Dar, the

region’s capital. The largest inland body of water in Ethiopia (i.e.,

Lake Tana), and Semien Mountains National Park, home to

Ethiopia’s highest point, Ras Dashan, are all located in the. The

region is bordered by the Tigray region to the north, the

Benishangul-Gumuz to the west and southwest, the Oromia

region to the south, and Sudan to the west and northwest.

Universities in Ethiopia are classified by the Ethiopian Ministry

of Education (EMoE), according to their excellence. According to

the EMoE, there are a total of 8 Universities that are categorized

as research institutions, 17 Universities classified as applied

institutions, and 21 Universities categorized under general

institutions. The difference in the classification of Universities

strictly determines their quality, capacity, and international

reputation. Research Universities/Institutions generally have more

capacity (in terms of the number of student and programs the

University can handle), more quality (in terms of educational

quality as well as the composition and number of academicians

and researchers), and consequently, retain better international

reputation than applied, and general Universities in the country (13).

In the Amhara region, there are 10 Government Universities

and the study was conducted in the three randomly selected

(using lottery method) universities namely University of Gondar,

Debre Berhan University, and Bahir Dar University. The

University of Gondar and Bahir Dar University are among

research institutions while Debre Berhan University is among the

applied institution. The former two are found 734 Km and

557 Km far from Addis Ababa, respectively. Debre Berhan

University is found only 131 Km far from the Addis Ababa. The

study was conducted among undergraduate health science

students who are in their final semester of study.
Study design and period

An institution based cross-sectional study was conducted

among undergraduate health science students in government

Universities found in the Amhara region from 15 February, 2023

to 15 March, 2023.
Population

Source population of this study were all undergraduate health

science students who are in their final semester of studies and

enrolled in the Universities of Amhara region, whereas, the study

population were the undergraduate health science students who

are in their final semester of their study and enrolled in the three

sampled Universities of Amhara region.
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Sample size determinations

The sample size was determined using a single population

proportion formula. Since there is no recent published study, the

extent of knowledge of the health impact of climate change among

study participants was taken as 50%. The confidence level was fixed

to be 95% and 10% non-response rate with a design effect of 1.5

was used.

n ¼ (Z2 P(1� P)=w2)�1:5

Where, n = sample size

Z = 1.96 at confidence level of 95%

P = The proportion of knowledge towards the health impacts of

Climate Change (50%)

W = The margin of error to be tolerated as 5%

D = The design effect to be taken as 1.5, since multi stage cluster

sampling technique was used.

Then,

n ¼ ((1:96)20:50(1� 0:50))=(0:05)2�1:5
n ¼ 577, plus 10% for non-response rate ¼ 58þ 577 ¼ 635
Sampling method and procedure

Multi-stage cluster sampling technique was used. In the first

stage, three Universities namely Debre Berhan University, Bahir

Dar University, and University of Gondar were randomly selected

from the 10 Universities in the region. In the second stage, the

number of students to be taken from each University was

determined by dividing the total number of students within a

selected University by the total number of health science students

in all of the three Universities and multiplying by the calculated

sample size (635). Accordingly, 251, 206, and 178 students were

recruited from the University of Gondar, Debre Berhan University,

and Bahir Dar University respectively (Figure 1).

To representatively and proportionally select participant students

from their respective departments, the number of students from each

department in each University was calculated by dividing the number

of students within each department by the total number of health

science students in that particular University and multiplying it by

the total sample size to be taken from that University (calculated by

previous calculation for each University) (Annex 1). Sampling

frame was prepared by taking the list of all undergraduate students

from their respective departments. Finally, in order to recruit

students who participated in the study, the students’ identity (ID)

numbers were entered into an online random number generator

software. The students whose ID numbers were selected by the

computer were approached with the help of class-representative

students and invited to participate in the study. The students id

number were then deleted immediately before the analysis, to keep

anonymity and confidentiality.
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FIGURE 1

Sampling procedure of the knowledge towards the health impacts of climate change among undergraduate health science students in universities of
Amhara region (N= 618).
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Eligibility criteria

This study included Students who are in their final semester of

undergraduate study, students of both sex, and students from

departments that are being delivered in at least two of the study

Universities. Whereas, students who were not available and who

were unable to communicate during the data collection period

were excluded from the study.
Study variables

The response variable of the study was “knowledge” of the

health impacts of Climate Change, a variable with two outcomes

(Good Knowledge and Poor Knowledge). It was measured by

using 26 closed-ended questions that were designed to measure

students’ knowledge of the causes/reasons of climate change,

effects of climate change, and health impacts of climate change.

Every question had a “Yes”, “No”, and “I do not Know” answers.

A correct answers were scored as “one” and incorrect answers

(including both “No” and “I do not Know”) were scored as

“zero”. Then, the response of each student was computed by a

statistical software (Stata) and the mean value of students’ score

(which was 13) was used as a cut-off point to separate students

with “Good” and “Poor” knowledge towards the health impacts

of climate change. After a thorough and careful review of similar

literatures, Age of the student, Sex of the student, University of

the students, Department of the student, and the usual

information source of the student were included as an

independent variables in the study.
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Data collection tool and procedure

The design and development of the questionnaire was done in

four phases. In the first phase, we conducted a thorough literature

review to synthesize and adapt the questionnaire from available

relevant literatures. Twenty-Five closed-ended questions were

developed in English during this phase. In the second phase, we

tried to manually validate the contents of the questionnaire by

requesting the professional comment of two experts in the field

(i.e., an environmental health and global health experts) from the

University of Gondar. The experts provided their professional

judgment about the semantics and content of the scale addition,

evaluation of the structure of the questionnaire, understanding of

the items, and analysis of the format and presentation of the

questionnaires as well. In this evaluation process, the experts

recommended the addition of 1 item and removal of unnecessary

details from a couple of questions with a remark of “might give

un unnecessary hints for the students towards the correct answers”.

Accepting the provided suggestions, In the third phase, the tool

was pre-tested among 5% of the calculated sample size (32

students) at the Debre Markos University, a University other

than those sampled to the study. This pilot study was intended

to make sure that the respondents would understand the

questions easily and clearly. Finally, we proceeded to the

statistical validation of the questionnaire with the analysis of

internal reliability (Cronbach’s alpha). The Cronbach’s alpha

coefficient reached a value of 0.884, which makes the knowledge

towards the health impacts of climate change assessment

questionnaire a reliable instrument (Annex 2).

The data were collected by paper-based self-administered

structured questionnaire. Once the data collection process was
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ended, data completeness was checked. Data entry was performed

using the EpiData v.7 data manager software and finally was

exported to Stata software for the final analysis. Academicians

with a position of Graduate Assistant II (two for each

Universities) collected the data. Students of the selected IDs

were approached with the help of students’ representatives in

each departments of each Universities. The Data collection

process was supervised by the principal investigator either

through phone calls or physical visits, when and where it

is possible.
TABLE 1 Characteristics of study participants in knowledge towards the
health impacts of climate change among undergraduate health science
students in universities of Amhara region (N = 618).

Variables Category Total

Frequency Percent
Age ≤24 289 46.8

≥25 329 53.2

Sex Female 300 48.5

Male 318 51.5

University of the student University of Gondar 262 42.4

Bahir Dar University 161 26.1

Debre Berhan
University

195 31.6

Department Environmental Health 44 7.1

Public Health Officer 69 11.2

Comprehensive
Nursing

86 13.9
Data processing and analysis

After the completeness of the data was checked, it was

entered into EpiData v.7 data manager software and finally

was exported to Stata TM (V. 14.0) for the final analysis.

Descriptive analysis for categorical variables was done using

frequency and proportion while for continuous variables,

mean with SD were computed. Prior to the final analysis, the

dependent variable of greatest interest (Good Knowledge) was

coded as 1 and the other class (Poor Knowledge) was coded as

0. Bivariable logistic regression was used to select candidate

variables for multivariable logistic regression. Considering the

limited number of explanatory variables, a p-value less than

0.25 was used as a cutoff point in the bivariable logistic

regression analysis.

Multivariable logistic regression analysis was used to identify

independent predictors of Knowledge towards the health impacts

of Climate Change and to control confounding variables. The

adjusted odds ratios (AOR) with its corresponding 95%

confidence interval was presented. Adjusted odds ratio and

confidence interval (CI) were used respectively to measure the

association between knowledge of the health impact of climate

change and predictor variables and their statistical significance in

the final model. We used confidence interval to declare a

statistical significance in the final model. Hosmer and Lameshow

test was used to check the goodness of model.

Medicine 151 24.4

Midwifery 64 10.4

Pharmacy 99 16.0

Medial Laboratory 37 6.0

Anesthesia 29 4.7

Pediatric Nursing 39 6.3

Source of information for
Climate Change

University/School 65 10.5

Connection with
Different People

38 6.1

News Paper/Magazine/
TV/Radio

115 18.6

Electronic Mass
Media/Social Media

400 64.7

Have you had a formal
education about Climate
Change in your Program?

Yes, as an independent
course

44 7.1

Yes, as an independent
chapter of a course

170 27.5

Yes, as a sub-topic of a
chapter

172 27.8

No 232 37.5
Ethical approval and consent

The study was conducted based on the Helsinki Declaration of

Ethical Principles for Medical Research Involving Human Subjects.

Ethical clearance was obtained from the Ethical Review Committee

(ERC) of the University of Gondar, College of Medicine and Health

Sciences, school of public health. Permission was obtained from the

study Universities. Participant students were assured of anonymity

regarding the collected data. The identification number of all

participant students were deleted immediately before the analyses.

All processes and relevant details were conducted in accordance

with relevant and approved University guidelines. Prior to

administering the questionnaire, the purpose of the study was

briefly explained to and oral informed consent was obtained from

study participants.
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Result

Students’ characteristics

In this work, 18 students of the 635 who were selected to

participate did not complete the questionnaire, making the

response rate of the study 97.16%. Majority of students 329

(53.2%) were within the age group greater than 25 years. The

mean age was 24.6 years with minimum of 22 years and

maximum of 28 years old. Out of total study participants, 318

(51.5%) were male students. In this study, students recruited

from the University of Gondar were 262 (42.4%), while 195

(31.6%) were from the Debre Berhan University. Relatively large

number of students were enrolled from the department of

Medicine (24.4%), pharmacy (16%), and comprehensive Nursing

(13.9%). In contrast, Anesthesia and Medical lab were

departments that contributed relatively small number of students

to this study. The widely mentioned (64.7%) information sources

regarding climate change was social media and electronic mass

media (Table 1).
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TABLE 2 The direct and indirect health impacts of climate change in
knowledge towards the health impacts of climate change among
undergraduate health science students in universities of Amhara region
(N = 618).

Variables Category Total

Frequency Percent
Heat Stroke Yes 265 42.9

No 165 26.7

I do not
know

188 30.4

Malnutrition Yes 331 53.6

No 210 34.0

I do not
know

77 12.5

Malaria and other vector borne
diseases

Yes 199 32.2

No 255 41.3

I do not
know

164 26.5

Diarrheal diseases and other water
borne diseases?

Yes 254 41.1

No 231 37.4

I do not
know

133 21.5

Scabies and Trachoma Yes 85 13.8

No 396 64.1

I do not
know

137 22.2

Skin cancer Yes 495 80.1

No 64 10.4

I do not
know

59 9.5

Anxiety and depression Yes 295 47.7

Alemayehu et al. 10.3389/fenvh.2024.1363395
Climate change and the health impacts of
climate change

In this study, 100% of participant students reported that they

have heard of climate change and are aware of it. However, only

57% of students think that climate change is a threat to human

health. Among those students who think it is a health threat,

only 7.1% perceives it as a serious health threat. About 16.3% as

somewhat serious health threat, and 30.6% as not a serious threat

to health at all (Figure 2). What’s more, deforestation was the

most frequently identified cause/reason of climate change, about

495 (80.1%) of students recognized it. Excessive carbon emission

by developed countries 407 (65.9%) and black smoke of vehicles

335 (54.2%) were the next commonly identified reasons of

climate change. In contrast, only 268 (43.4%) and 234 (37.9%) of

students recognized rapid urbanization and changes in life style,

as well as population growth as reasons of climate change,

respectively. Furthermore, excessive hot temperature 510 (82.5%)

and the melting of glaciers 529 (85.6%) were the widely

recognized effects of climate change. Surprisingly, excessive cold

weather, change of the pattern of rain fall, and draught were

recognized by less than 50% of students.

Skin cancer and Injuries from extreme weather conditions such

as flooding were the two highly identified health impacts of climate

change, with 495 (80.1%) and 521 (84.3%) of correct answers.

Scabies and trachoma, and Pneumonia, were the less frequently

recognized health impacts of climate change (Table 2).

No 210 34.0

I do not
know

113 18.3

Injuries from extreme weather events
such as flooding

Yes 521 84.3

No 28 4.5

I do not
know

69 11.2

Pneumonia Yes 164 26.5

No 294 47.6

I do not
know

160 25.9
Knowledge of the health impacts of climate
change

The knowledge of the health impacts of climate change was

assessed by a validated questionnaire of 26 closed ended

questions. According to our finding, only 48.5% (95% CI: 44.6,

52.4) of students had good knowledge regarding the health
FIGURE 2

The perception regarding the health threat of climate change among
those who believe it indeed is a health threat.

Frontiers in Environmental Health 06
impacts of climate change. Among students who reported to

never taught the topic as an independent course in their

program, only 40.9% had good knowledge level. Nearly 318

(51.5%) of students with good knowledge of the health impacts

of climate change were males. About 32 (72.7%) and 38 (55.1%)

of the environmental health and health officer students had good

knowledge respectively, while only 27% and 33.3% of Medical

laboratory and Anesthesia students had good knowledge level.

About 237 (79%) of students who think that climate change is a

threat to human health had a good knowledge level.
Factors associated with knowledge towards
the health impacts of climate change

Before multivariable regression was run, all independent

variables were tested for crude association with knowledge status
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TABLE 3 Factors associated with the knowledge towards the health impacts of climate change among undergraduate health science students in
universities of Amhara region (N = 618).

Factors Category Knowledge COR (95% CI) AOR (95% CI)

Good (%) Poor (%)
Age Categorized ≥25 152 (52.6) 137 (47.4) 1.035 (0.920, 1.165)

≤24 148 (45.0) 181 (55.0)

Sex of the respondent Female 133 (44.3) 167 (55.7) 1

Male 167 (52.5) 151 (47.5) 1.389 (1.012, 1.906)a 1.445 (1.032, 2.023)a

University of the Student University of Gondar 139 (57.0) 105 (43.0) 1 1

Bahir Dar University 87 (49.4) 89 (50.6) 0.688 (0.464, 1.021) 0.676 (0.444, 1.027)

Debre Berhan University 74 (37.4) 124 (62.6) 0.491 (0.337, 0.717)a 0.534 (0.360, 0.792)a

Department of the Student Environmental Health 32 (72.7) 12 (27.3) 1 1

Public Health Officer 38 (55.1) 31 (44.9) 0.459 (0.203, 1.039) 0.535 (0.230, 1.245)

Comprehensive Nursing 32 (37.2) 54 (62.8) 0.222 (0.100, 0.492)a 0.264 (0.117, 0.592)a

Medicine 86 (57.0) 65 (43.0) 0.496 (0.237, 1.037) 0.560 (0.263, 1.192)

Midwifery 21 (32.8) 43 (67.2) 0.183 (0.079, 0.426)a 0.201 (0.085, 0.476)a

Pharmacy 54 (54.5) 45 (45.5) 0.450 (0.208, 0.974)a 0.502 (0.228, 1.105)

Medial Laboratory 10 (27.0) 27 (73.0) 0.138 (0.052, 0.371)a 0.151 (0.055, 0.413)a

Anesthesia 14 (48.3) 15 (51.7) 0.350 (0.130, 0.937)a 0.381 (0.139, 1.044)

Pediatric Nursing 13 (33.3) 26 (66.7) 0.187 (0.073, 0.479)a 0.202 (0.077, 0.528)a

information Source University/School 32 (49.2) 33 (50.8) 1

Connection with Different People 18 (47.4) 20 (52.6) 0.928 (0.417, 2.068)

News Paper/Magazine/TV/Radio 53 (46.1) 62 (53.9) 0.882 (0.479, 1.621)

Electronic Mass Media/Social Media 197 (49.3) 203 (50.7) 1.001 (0.592, 1.691)

aIndicates significant independent variables.
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by binary logistic regression analysis. In the crude analysis, sex of

the student, university of the student, and department of the

student had a p-value <0.25 and were included in the

multivariable analysis.

In the multivariable analysis, the odds of having good

knowledge regarding the health impacts of climate change was

1.44 times higher among male students (AOR = 1.44, 95% CI:

1.032, 2.023) than female students. Holding other variables

constant, students studying at the University of Gondar were

1.872 times more likely (AOR = 0.534, 95% CI: 0.360, 0.792) to

be knowledgeable than those who studied at the Debre Berhan

University (Table 3).

Department of the students is one of the most important

variables where differences in knowledge regarding the health

impacts of Climate Change was observed. While being a

Health Officer, Medicine, pharmacy, and Anesthesia student

did not revealed a significant association, comprehensive

Nursing students were 0.26 times less likely to be

knowledgeable than environmental health students (AOR =

0.264, 95% CI: 0.117, 0.592). Midwifery students were 79.8%

less likely to have good knowledge (AOR = 0.201, 95% CI:

0.085, 0.476) than environmental health students. Medical

Laboratory students were 0.15 times (AOR = 0.151, 95% CI:

0.055, 0.413) less likely to have good knowledge towards the

health impacts of climate change than environmental health

students (Table 3).

The Hosmer and Lemeshow goodness of fit test of the study

revealed that the model is a good fit for the data (X2 = 7.36,

P-value = 0.498).
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Discussion

The World Health Organization has called for health

professionals to act as leaders in establishing climate-informed

health systems by engaging in health and climate research,

adopting sustainable healthcare practices, and designing climate-

centered health programs. Increased knowledge about climate

change and its health impacts will motivate health students and/

or health professionals to help build climate-resilient health

systems, to educate patients and visitors regarding the potential

threats and health impacts of climate change, and adopt

sustainable practices such as efficient waste management in the

clinical environment. In addition, educational curriculums that

focus on climate change and sustainability to health care in

undergraduate health programs will drive health science students

to challenge unsustainable clinical practices that might increase

the greenhouse gases emitted during, for example, the

combustion of large volumes of healthcare wastes (5, 11, 14).

In this regard, this study was aimed at assessing knowledge

towards the health impacts of climate change and associated

factors among undergraduate health science students in

universities found in the Amhara Region.

Poor knowledge regarding the health impacts of climate change

discourages sustainable behaviors and maintainable healthcare

practices that support climate change mitigation strategies. In

hospitals, schools, workplaces, and communities, good knowledge

promotes eco-friendly practices such as reducing high energy

consumption, minimizing clinical waste, and adopting sustainable

transportation options within and beyond the hospital
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environment. By instilling these habits in health science students

even before their graduation, good knowledge has the potential

to create health professionals and a healthcare system of

environmentally conscious (15, 16). In this study, only 48.5% of

students had a good knowledge of the health impacts of climate

change. This is in line with a study conducted among Italian

students, which then concluded that health science students are

less prepared and less aware of the consequences and causes of

Climate Change than other faculties (17). Contrary to our

finding, a study conducted in 2014 in Harar Ethiopia reported a

greater knowledge level. This might be due to variations in the

knowledge measurement tools and more importantly, differences

in study participants. Unlike our study, the study from Harar

Ethiopia included postgraduate public health students as well. As

graduate programs in public health are designed to equip

students with pressing local and global health problems,

students are more knowledgeable about global health concerns,

like climate change, than any undergraduate health

science students (8, 12).

After adjusting for other variables, this study revealed that

students in Debre Berhan University were less likely to be

knowledgeable than those who studied at the University of

Gondar. Primarily, this is most likely because the Environmental

health program is not being delivered at the Debre Berhan

University and thus, no student from that department at the

Debre Berhan University was included in the study. As a result,

the magnitude of students with good knowledge level from that

University are probably underestimated. Secondly, variations in

the program curriculum of the two Universities can explain the

discrepancy that is left.

The department/program of students is another important

factor that affects the knowledge of the health impacts of climate

change. In this study, students from the Department of Nursing,

Midwifery, and Medical Lab were less likely to have good

knowledge status than the environmental health students. This

finding concurs well with a study conducted in Ethiopia where

being an environmental health student was strongly associated

with good knowledge towards the health impacts of climate

change (12). The curriculums of most undergraduate health

programs are designed to solely equip students in the specific

health profession that they are pursuing. As a result, departments

like environmental health and public health officer were

programs that incorporated climate change as an independent

course or as a chapter of a course in their curriculum. All other

health programs’ curricula incorporated climate change only as a

sub-topic of a chapter or never incorporated it at all (18). Hence,

a more detailed inclusion of content on climate change in every

undergraduate health program would have an irreplaceable role

in helping the global effort to mitigate the issue of climate

change and its health impacts.

Male students, in this study, were more knowledgeable

regarding the health impacts of climate change than female

students. While this finding is similar to a study conducted in

Kenya (19) and Switzerland (20), it differs from the study

conducted in Ethiopia (12) and the USA (21). This discrepancy

could be explained by the relatively higher tendency of male
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students to join undergraduate programs such as Environmental

health and public health officers that have relatively rich climate

change contents in their curriculum. In contrast, female students

have a keen inclination towards departments like Nursing and

Midwifery. Since the program curriculum of the later

departments is aimed to particularly equip students with the

necessary clinical skills, students would gain a lesser exposure to

the topic of Climate Change than male students. As a result, it is

reasonable to expect the knowledge status of female students to

be relatively lower than males (18).

In conclusion, climate education and improved knowledge

regarding the health impacts of climate change have the capacity

to support global and national plans set to build climate-resilient

health systems and environment. The Government of Ethiopia

has set its climate priorities in The Paris Agreement held in

December 2015. The government announced ambitious

commitments and emissions cuts such as: reducing emissions by

68 percent by 2030, reforesting and restoring up to 15 million

hectares, and 40 adaptation interventions across agriculture,

water, forestry, transport, urban, health, and more. National

climate change commitments and strategies like this can benefit

from increased awareness regarding the health impacts of climate

change since it can twist the behavior of people towards eco-

friendly day-to-day practices and ultimately hold the lion’s share

in achieving SDG-13 (22).
Limitations and strengths of the study

This study did not include the variable “residence of the

student (part of the country where the student originally came

from)”. Due to the fierce racial conflict and tension that has been

going on in the country, the ethical review board and we thought

that this question would cause a sort of discomfort in the

students’ psychology and decided to remove it from the

questionnaire. In addition, since the items in the study are close-

ended, it might have compromised the participant students’

decision in trying to decide on their right answer. The

geographical locations of the three study Universities are

classified as urban and this should be considered when

interpreting the findings of the study. On the other hand, one of

the noticeable strengths of this study is its multicenter-ness,

which would increase its generalizability.
Conclusion and recommendation

The proportion of good knowledge towards the health impacts

of climate change among health science students was low. Sex,

University, and Department of the student were significant

factors associated with knowledge towards the health impacts of

climate change. Accordingly, all undergraduate health science

programs should at least incorporate a comprehensive chapter or

a topic that contains details of concerns and impacts of climate

change on public health and the implementation of adaptation

and mitigation strategies that the health care system can
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contribute to. One way to do this is the inclusion of the “Climate

Change and Public Health” chapter in their environmental health

course (environmental health course is incorporated in every

health science program curriculum). In addition, onsite

environmental assessment of healthcare facilities to identify

clinical and environmental practices that contribute to

greenhouse gas emissions (for example through the use of greater

resources and higher energy consumption during patient care

processes) should be considered to be performed by health students

as an independent environmental demonstration or as part of their

Team Training Program (TTP) and/or Community-Based Training

Program (CBTP). This could cement the theoretical aspect of

climate change they assimilated into a practical one. Furthermore,

Universities should develop and use one, harmonized curriculum

for all undergraduate health science programs. This would help

them to ascertain their students are competent with the appropriate

and up-to-date health issues and advancements that the healthcare

sphere is dealing with every day. Lastly, this study recommends

further research using longitudinal design to track changes over

time with or without qualitative studies to understand the depth of

students’ knowledge and attitudes.
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