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Abstract 

Background: Large-scale armed conflicts can cause substantial 

environmental damage, with consequences for ecosystems, infrastructure, 

and population health. However, little is known about concern regarding 

these potential impacts among Latin American populations. Objective: To 

determine the factors associated with concern about the potential 

environmental impact of a large-scale war among Latin American adults. 

Methods: A multi-country cross-sectional survey was conducted among 

adults residing in Latin American countries. Concern about the 

environmental impact of a possible large-scale war was assessed using a 

study-specific question; the survey was conducted during the early weeks of 

the Russia-Ukraine war, but the outcome referred to concern about a 

possible large-scale war rather than to that conflict alone. Associations with 

symptoms of anxiety, depression, and stress measured with the DASS-21, 

used here as indicators of general psychological symptoms rather than 

conflict-specific effects, as well as sociodemographic characteristics, were 

then analyzed.. Generalized linear models with Poisson distribution, log link, 
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and robust variance were used to estimate prevalence ratios (PRs) and 95% 

confidence intervals (95% CIs). Results: Among 2,669 respondents, 55% 

reported concern about the environmental consequences of a possible large-

scale war. In multivariable analysis, concern was higher among participants 

with moderate or greater stress (PR: 1.16; 95% CI: 1.04-1.28) and among 

those residing in Argentina (PR: 1.79; 95% CI: 1.44-2.21). Concern was lower 

among men (PR: 0.78; 95% CI: 0.72-0.85) and among participants with 

technical education (PR: 0.81; 95% CI: 0.67-0.99). Conclusion: A 

substantial proportion of respondents expressed concern about the potential 

environmental consequences of a large-scale war. This concern was 

associated with stress and selected sociodemographic factors. These 

findings provide exploratory evidence on war-related environmental risk 

perception in Latin America.

Keywords

Environmental concern; risk perception; war; Latin America; stress; cross-

sectional study

Introduction

Armed conflicts can generate severe and long-lasting environmental damage 

through destruction of infrastructure, contamination of soil and water, 

disruption of sanitation systems, biodiversity loss, and greenhouse gas 

emissions, with downstream consequences for population health and 

ecological stability [1–4]. These risks may be amplified in large-scale 

conflicts because of the broader geographic scope of destruction, the 
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involvement of multiple state actors, and the potential use of highly 

destructive weaponry  [5–7]. Historical and contemporary conflicts have 

illustrated these environmental consequences, including oil spills and air 

pollution during the Gulf War and widespread environmental damage 

documented during the Russia-Ukraine war [8]. Recent conflicts in the 

Middle East have further highlighted the environmental consequences of 

war. UNEP assessments in Gaza have documented extensive damage to soil, 

freshwater resources, coastal ecosystems, wastewater infrastructure, and 

air quality, as well as large-scale debris generation and contamination risks. 

More broadly, escalating regional hostilities, including those involving Iran 

and Israel, underscore how armed conflict may create immediate and long-

term environmental hazards through damage to critical infrastructure, 

pollution, and risks to water security, public health, and ecological recovery 

[9–11].  

Understanding how populations perceive the environmental consequences 

of war is relevant for public health because risk perception may shape 

emotional responses, social attitudes, and support for prevention or 

mitigation measures. This issue is particularly relevant in Latin America, a 

region with marked environmental vulnerability and substantial ecological 

importance [12, 13]. In addition, international conflicts may be perceived as 

having indirect consequences for countries outside the war zone, including 

political alignment, economic disruption, and environmental spillover effects 

[14, 15]. Although the survey was administered during the early weeks of 

the Russia-Ukraine war, the main outcome was not intended to assess 

perceptions of that specific conflict alone. Instead, the questionnaire asked 

about concern regarding the environmental consequences of a possible 
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large-scale war, using the Russia-Ukraine context as the broader temporal 

backdrop in which the survey was conducted.

Although some studies in Latin America have examined environmental 

perceptions and climate change concern [16, 17], evidence remains scarce 

regarding public concern about the environmental consequences of large-

scale armed conflict, particularly in relation to sociodemographic and 

psychological factors. This represents an important knowledge gap, as such 

perceptions may vary across countries and population subgroups. Therefore, 

this study aimed to identify factors associated with concern about the 

potential environmental consequences of a large-scale war among adults 

residing in Latin American countries.

Methods

Design and Population

A multi-country cross-sectional survey was conducted using an online 

questionnaire distributed among adults residing in Latin American 

countries, including Colombia, Paraguay, Peru, Bolivia, Ecuador, Mexico, 

Panama, Brazil, and Argentina. The survey was administered during the 

initial weeks of the Russia-Ukraine conflict, specifically between the second 

and ninth weeks after its onset. Although data collection occurred during 

that period, the main study question referred to concern about the 

environmental impact of a possible large-scale war rather than to 

perceptions of the Russia-Ukraine war as a single military event.
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Eligible participants were adults who reported residing in one of the study 

countries and who provided informed consent before completing the survey. 

Participants were recruited through non-probability snowball sampling: the 

survey link was initially shared with eligible individuals and then forwarded 

through their social networks. Because recruitment was conducted online 

and through participant referral, the sample should be interpreted as a 

convenience sample rather than a representative sample of the general 

population.

The study protocol was reviewed and approved by the Ethics Committee of 

the Universidad Privada Antenor Orrego (Approval No. 0417-2022-UPAO). 

Because the survey was anonymous from the outset, with no possibility of 

identifying respondents, and data were not collected through any specific 

institution in each participating country, additional local ethics approvals 

were not required. This study was based on secondary analysis of data 

collected in a previous investigation [18]. 

Data were compiled and quality-checked by the authors before being 

exported for statistical analysis in Stata version 18.

The primary outcome was assessed using a single study-specific item 

designed to evaluate concern about the potential environmental impact of a 

large-scale war. The item was: “Is the environment a concern in the event of 

a large-scale war?”, with five response options: strongly disagree, disagree, 

indifferent, agree, and strongly agree. For analysis, the outcome was 
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dichotomized as agree/strongly agree versus strongly 

disagree/disagree/indifferent.

The main independent variables were symptoms of anxiety, depression, and 

stress, measured using the Depression, Anxiety and Stress Scale-21 (DASS-

21), a previously published instrument [19]. The DASS-21 was used to assess 

general symptoms in these domains and does not identify their specific 

cause. In the present study, these variables were analyzed as psychological 

correlates of concern about the environmental consequences of a possible 

large-scale war, rather than as effects attributable to a specific armed 

conflict. For analytical purposes, each DASS-21 domain was categorized as 

normal/mild versus moderate or greater. Sociodemographic covariates were 

collected through direct survey questions and included sex, age (in 

completed years), country of residence, educational level (secondary, 

technical, university, and postgraduate), and occupation 

(employees/dependents, students, unemployed individuals, homemakers, 

retirees, and independent workers).

Data Analysis

The distribution of the outcome variable was first described. Categorical 

variables were summarized using frequencies and percentages, and age was 

summarized using medians and interquartile ranges. Group differences were 

assessed using the chi-square test for categorical variables and the Wilcoxon 

rank-sum test for age. Bivariable and multivariable analyses were then 

conducted using generalized linear models from the Poisson family with log 

link and robust variance estimators. These models were used to estimate 
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prevalence ratios (PRs), 95% confidence intervals (95% CIs), and p-values, 

rather than odds ratios or prevalence rates. The multivariable model 

included sociodemographic and psychological variables considered relevant 

based on the study objective and prior conceptual considerations. Statistical 

significance was defined as a two-sided p-value <0.05. No missing data were 

identified in the variables included in the present analysis; therefore, 

complete-case analysis was performed.

Results

Of the 2,669 participants, 25% strongly agreed, 30% agreed, 15% were 

indifferent, 13% disagreed, and 17% strongly disagreed with the statement 

assessing concern about the environmental impact of a large-scale war.

Higher concern about the environmental impact of a potential large-scale 

war was observed among women, younger participants, and according to 

country of residence, educational level, occupation, and the presence of 

moderate or greater anxiety, depression, and stress symptoms (all p<0.05) 

(Table 1).

Table 1. Factors associated with concern about the environmental impact 

of a potential large-scale war among Latin American respondents.

Is the environment a concern 

during wartime?Variables

No n (%) Yes (%)

p-

value
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Sex

Female 633 (38.6) 1005 (61.4) <0.00

1

Male 558 (54.1) 473 (45.9)

Age (years)a 24 (21-30) 23 (20-27) <0.00

1

Country

Others 47 (49.0) 49 (51.0) <0.00

1

Colombia 272 (45.4) 327 (54.6)

Paraguay 169 (40.4) 249 (59.6)

Peru 202 (51.3) 192 (48.7)

Bolivia 138 (42.2) 189 (57.8)

Ecuador 107 (43.5) 139 (56.5)

Mexico 96 (47.8) 105 (52.2)

Panama 90 (49.2) 93 (50.8)

Brazil 61 (45.5) 73 (54.5)

Argentina 9 (12.7) 62 (87.3)

Education level

Up to secondary school 122 (44.0) 155 (56.0) <0.00

1
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Technicians 95 (55.9) 75 (44.1)

University students 828 (42.6) 1116 (57.4)

Postgraduate 146 (52.5) 132 (47.5)

Occupation

Employees/dependents 289 (51.1) 277 (48.9) <0.00

1

Students 665 (41.3) 945 (58.7)

Unemployed 44 (47.8) 48 (52.2)

Housewives 32 (41.6) 45 (58.4)

Retirees 22 (52.4) 20 (47.6)

Independents 139 (49.3) 143 (50.7)

Anxiety

Normal or low 881 (47.2) 984 (52.8) <0.00

1

Moderate or greater 310 (38.6) 494 (61.4)

Depression

Normal or low 923 (46.5) 1061 (53.5) <0.00

1

Moderate or greater 268 (39.1) 417 (60.9)

Stress
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Normal or low 1031 (46.8) 1170 (53.2) <0.00

1

Moderate or greater 160 (34.2) 308 (65.8)

The p-values were obtained using the chi-square test (for categorical 

variables) and the Wilcoxon rank-sum test (for age). aMedians and 

interquartile ranges are shown.

In the multivariable analysis, greater concern was observed among 

participants with moderate or greater stress (PR: 1.16; 95% CI: 1.04-1.28; 

p=0.007) and among those residing in Argentina (PR: 1.79; 95% CI: 1.44-

2.21; p<0.001). Conversely, lower concern was observed among men (PR: 

0.78; 95% CI: 0.72-0.85; p<0.001) and among those with technical education 

(PR: 0.81; 95% CI: 0.67-0.99; p=0.037) (Table 2).

Table 2. Bivariable and multivariable analyses of factors associated with 

concern about the environmental impact of a potential large-scale war 

among Latin American respondents.

Variables Bivariable Multivariable

Male sex 0.75 (0.69-0.81) 

<0.001

0.78 (0.72-0.85) 

<0.001

Age (years)a 0.993 (0.990-0.997) 

0.001

1.00 (0.99-1.00) 

0.146

Country

Others Comparison category Comparison category
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Colombia 1.07 (0.87-1.31) 

0.529

1.04 (0.85-1.28) 

0.675

Paraguay 1.17 (0.94-1.44) 

0.152

1.16 (0.95-1.42) 

0.149

Peru 0.95 (0.77-1.19) 

0.681

0.98 (0.79-1.21) 

0.851

Bolivia 1.13 (0.91-1.41) 

0.261

1.17 (0.95-1.44) 

0.149

Ecuador 1.11 (0.88-1.39) 

0.375

1.05 (0.85-1.31) 

0.655

Mexico 1.02 (0.81-1.30) 

0.848

1.03 (0.82-1.30) 

0.784

Panama 1.00 (0.78-1.17) 

0.972

1.00 (0.79-1.30) 

0.973

Brazil 1.07 (0.83-1.37) 

0.609

1.27 (0.98-1.64) 

0.065

Argentina 1.71 (1.38-2.12) 

<0.001

1.79 (1.44-2.21) 

<0.001

Education level

Up to secondary school Comparison category Comparison category

Technical education 0.79 (0.65-0.96) 

0.019

0.81 (0.67-0.99) 

0.037
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 University students 1.03 (0.92-1.15) 

0.652

1.01 (0.90-1.13) 

0.930

Postgraduate 0.85 (0.72-0.99) 

0.047

0.96 (0.81-1.14) 

0.666

Occupation

Employees/dependents Comparison category Comparison category

Students 1.20 (1.09-1.32) 

<0.001

1.11 (0.99-1.24) 

0.069

Unemployed 1.07 (0.86-1.32) 

0.556

0.97 (0.77-1.21) 

0.778

Housewives 1.19 (0.97-1.47) 

0.092

1.08 (0.87-1.35) 

0.480

Retirees 0.97 (0.70-1.35) 

0.870

1.12 (0.78-1.61) 

0.539

Independent workers 1.04 (0.90-1.19) 

0.625

1.03 (0.89-1.19) 

0.676

Moderate or greater 

anxiety

1.17 (1.09-1.25) 

<0.001

1.04 (0.94-1.16) 

0.389

Moderate or greater 

depression

1.13 (1.06-1.22) 

<0.001

0.98 (0.88-1.08) 

0.648

Moderate or greater 

stress

1.23 (1.15-1.34) 

<0.001

1.16 (1.04-1.28) 

0.007

a Age was analyzed as a continuous variable. Prevalence ratios (PRs), 95% 

confidence intervals (95% CIs), and p-values were estimated using 
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generalized linear models from the Poisson family with log link and robust 

variance estimators. For categorical variables, each estimate was calculated 

relative to the corresponding comparison category shown in the table.

Discussion

The study found that over half of respondents expressed concern about the 

environmental impact of a potential large-scale war. Our findings are 

consistent with those of the 2022 Transatlantic Trends study, which 

identified war between nations as the foremost concern among respondents, 

followed by climate change. This underscores the prominence of armed 

conflict and the threat of large-scale war as critical global issues [20]. 

Considering the recency of this research and the fact that both topics 

examined are among the foremost concerns, this elicits significant 

apprehension. 

The potential environmental ramifications of the conflict are exacerbated by 

the uncertainty surrounding the measures that the nations involved will 

implement[21]. This matter should continue to be thoroughly investigated, 

particularly in nations that continually harbor concerns about their military 

alliances or other minor conflicts they may encounter. The participants with 

the highest levels of concern had a median age of 23 years. Younger age has 

been associated in prior studies with greater concern about environmental 

threats [22]. Similarly, a study by Barchielli found that young adults express 

greater concern about climate change than older adults [23]. 
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A survey assessing environmental perception, with a Cronbach’s alpha of 

0.74, revealed significant concern among young individuals about 

environmental issues. This underscores the importance of fostering 

commitment and preparing young people as proactive agents in addressing 

climate change [24]. This should persist in being assessed across diverse 

populations in this category, where instruments for gauging concern about 

environmental impact are already in use but have seen limited application 

within our region.

Men showed lower concern than women. This finding is consistent with 

previous studies reporting higher environmental concern among women, 

although the mechanisms underlying this difference remain uncertain and 

may involve social, cultural, and informational factors. This is corroborated 

by the findings of Abanoub, where women exhibited the highest frequency of 

news monitoring and social media engagement, which correlated with 

increased levels of anxiety and depressive symptoms [25]. Our results are 

similar to those of another study, which found that young women perceive 

situations such as pollution, energy misuse, wildfires, and pesticide use as 

'serious' or 'very serious'. However, both men and women showed a 

'moderate' environmental concern regarding local pollution [23]. Similarly, 

other studies also report greater environmental concern among women than 

among men [26–28].

Argentina had the highest percentage of concern for the environment. This 

finding may reflect contextual differences in environmental awareness or 

perceived vulnerability, although these explanations were not directly 
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assessed in the present study [29, 30]. This partly aligns with the results of 

a study showing that Argentina had greater acceptance of climate change as 

a problem than other Latin American countries [31]. These countries are 

categorized as having an ‘extreme risk’ of climate change vulnerability [32]. 

Additionally, a study by Pew Research Center shows that Latin American 

countries have a high perception of climate change as a global threat, while 

countries like the United States, Japan, Russia, and China (which are the 

most significant contributors to greenhouse gas emissions) have a less 

developed perception of the issue [26]. This motivates us to replicate the 

present study, aiming to cover more countries and examine the effects of 

variables such as socioeconomic level, environmental damage generation, 

among others. Those with technical education had less concern compared to 

those with an up-to-date school education. This is important because it shows 

that educational levels make a difference in the perceptions of the impact of 

climate change [33].  This result can be explained by the difference in 

environmental education in relation to the academic degree [34–36]. Since 

other factors may influence this relationship, it is recommended to explore 

additional variables, such as the wealth index and knowledge of the topic, 

among others. Finally, those with moderate to high stress levels showed a 

more acute perception of the environmental repercussions in the event of a 

possible war, which may reflect greater sensitivity to perceived threats. 

Cognitive-rational determinants, affective-emotional factors, behavioral 

capabilities, personality traits, and situational factors may condition this 

factor [37, 38].
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This study has several limitations. First, the use of non-probability snowball 

sampling and online recruitment introduces selection bias and limits the 

generalizability of the findings to the broader Latin American population. 

Second, the main outcome was measured using a single study-specific item 

rather than a formally validated scale, which may have introduced 

measurement limitations. Third, because of the cross-sectional design, the 

observed associations cannot be interpreted as causal. Fourth, residual 

confounding cannot be ruled out, particularly because factors such as 

socioeconomic position, prior exposure to environmental information, and 

political context were not measured. In addition, the DASS-21 captures 

general symptoms of anxiety, depression, and stress, but does not establish 

the causes of those symptoms; therefore, these variables should be 

interpreted only as associated psychological characteristics within the 

present analysis. Despite these limitations, the study provides exploratory 

multicountry evidence on concern about the environmental consequences 

of war in a Latin American context. 

In conclusion, a substantial proportion of Latin American respondents 

reported concern about the potential environmental consequences of a 

large-scale war. Higher concern was associated with stress and selected 

sociodemographic characteristics, particularly sex, country of residence, 

and educational level. These findings should be interpreted as exploratory, 

but they suggest that perceptions of war-related environmental harm 

deserve further study using more representative samples and validated 

measurement tools.
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