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Background

Existential anxiety can profoundly affect an individual, influencing their perceptions, behaviours, sense of well-being, academic performance, and decisions. Integrating artificial intelligence into society has elicited complex public reactions, marked by appreciation and concern, with its acceptance varying across demographics and influenced by factors such as age, gender, and prior AI experiences. This study aimed to investigate the existential anxiety about artificial intelligence (AI) in public in Saudi Arabia.





Methods

The present questionnaire-based observational, analytical cross-sectional study with a structured, self-administered survey was conducted via Google Forms, using a scale to assess the existential anxiety levels induced by the recent development of AI. The study encompassed a diverse population with a sample size of 300 participants.





Results

This study’s findings revealed a high prevalence of existential anxieties related to the rapid advancements in AI. Key concerns included the fear of death (96% of participants), fate’s unpredictability (86.3%), a sense of emptiness (79%), anxiety about meaninglessness (92.7%), guilt over potential AI-related catastrophes (87.7%), and fear of condemnation due to ethical dilemmas in AI (93%), highlighting widespread apprehensions about humanity’s future in an AI-dominated era.





Conclusion

The public has concerns including unpredictability, a sense of emptiness, anxiety, guilt over potential AI-related catastrophes, and fear of condemnation due to ethical dilemmas in AI, highlighting widespread apprehensions about humanity’s future in an AI-dominated era. The results indicate that there is a need for a multidisciplinary strategy to address the existential anxieties in the AI era. The strategic approach must blend technological advancements with psychological, philosophical, and ethical insights, underscoring the significance of human values in an increasingly technology-driven world.
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Introduction

Existential anxiety is the term used to describe the intense disquiet or discomfort experienced when faced with the inherent uncertainties of existence and the certainty of death. Major world crises, like the COVID-19 pandemic, have been linked to increased existential fears, as people grapple with the fragility of life and their mortality (1). This type of anxiety can significantly impact human behaviour, influencing academic performance (2), political dynamics during crises (3), and health-related problems (4).

The most recent developments in artificial intelligence (AI) have also impacted several academic and industrial sectors, notably education, medicine, and transportation. Public attitudes towards AI are complex, characterized by a mix of appreciation for its potential benefits and concerns about its implications (5). The transformative power of AI is recognized, but concerns about privacy, trust, and the consequences of AI decisions in high-stakes situations are prevalent (6, 7). Moreover, understanding and acceptance of AI can vary significantly based on demographic factors such as gender, age, and prior experience with AI (6).

Artificial intelligence has been integrated into many parts of society, revolutionizing industries, and significantly influencing public life. As AI technology becomes more commonplace, public concerns regarding its effects are growing. Studies have shown that while AI may enhance urban decision-making and public services, it can also induce technological anxiety, particularly when perceived internal threats to AI and the Internet of Things (IoT) are present (5). Diverse opinions about AI, influenced by factors like gender, age, and past AI experiences, have been observed (6). Therefore, understanding these concerns and addressing them is crucial for the responsible deployment of AI (7). While we tried to incorporate the literature to better understand the findings, we noticed a huge deficiency in this area, up to our knowledge we could not find a similar study scope that was done elsewhere in the entire medical literature. On the contrary many articles were written by concerned honest journalists around the world but the medical literature is falling behind on the matter; thus, study aimed to investigate the existential anxiety about artificial intelligence (AI) in public in Saudi Arabia.





Subjects and methods




Study design and settings

The present questionnaire-based observational–analytical cross-sectional study was conducted in the Department of Physiology, College of Medicine, King Saud University, Riyadh, Saudi Arabia, from July–December 2023.





Inclusion and exclusion criteria and data collection

The targeted population of the current study was the common population above the age of 18 years old. Participants with a prior diagnosis of any mental health disorder were systematically excluded from the study, to eliminate the confounder effect of anxiety due to underlying medical conditions. This exclusion criterion was implemented at the outset of the questionnaire; respondents affirming a history of mental health disease in response to the initial question were immediately disqualified, resulting in the termination of their participation in the survey. A well-structured, self-administered, validated electronic questionnaire survey in the English Language was conducted via Google Forms on social media, using a scale to assess their existential anxiety levels induced by the recent development of AI. The demographic data of the study population were obtained through an online survey via the same Google forms. The selection of samples was made using the convenient sampling technique. For data collection, the investigators were assigned to ensure that the data was inclusive. The power formula was employed to calculate the sample size; as per an earlier published study (8).





Existential anxiety scale

Our study focused on identifying prevalent existential anxiety (EA) concerns among participants, as per Tillich’s theory of EA (9). These included worries about death, fate, meaninglessness, emptiness, condemnation, and guilt (9).​ The EA questionnaire (EAQ), as developed by Weems et al., serves as a valuable tool for the assessment of Experiential Avoidance (EA) within study participants (10). Comprising 13 items, this scale employs a binary response format, requiring respondents to answer either “yes” or “no” based on their agreement with the posed questions. Notably, each concern addressed in the questionnaire is accompanied by two questions: one that is positively scored, denoting the presence of EA when answered affirmatively, and another that is negatively scored, signifying the absence of EA with an affirmative response. Regarding the concept of fate, the questionnaire includes three items: one positively scored and two negatively scored. Weems et al. (9) evaluated the EAQ’s psychometric properties and reported satisfactory results in terms of internal consistency, with a coefficient alpha (α) of 0.71, as well as test-retest reliability, with a correlation coefficient (r) of 0.72 at a two-week interval, with statistical significance (P < 0.001) (8). The total EA score for an individual is computed by summing the number of items endorsing the presence of EA, yielding a score ranging from 0 to 13. It is worth noting that the EAQ has garnered substantial attention within the research community for its robustness and versatility in measuring EA, demonstrating its validity across diverse populations (10, 11). Consequently, considering the various questionnaires developed for EA assessment, the EAQ has emerged as the instrument of choice for our specific study population, underlining its suitability and reliability as an indispensable tool in EA research. We employed the instrument exactly with no changes but adding the prefix (In terms of recent Artificial intelligence development) preceding each statement of the scale.





Statistical analysis

The study findings were analyzed using the SPSS software version 26.0 for Mac. The demographic variables, including “age, gender, and occupation status were reported using frequency and percentage. The total response score was summarized and reported using mean and standard deviation (Mean SD). The comparisons between the variables with demographic and clinical factors were analyzed using the Chi-square test with a degree of freedom (df). A p-value <0.05 was considered as significant.”






Results




Demographics

Our study encompassed a diverse population with a sample size of n=300, Among them, 215 individuals (71.7%) were Saudi nationals, while 85 participants (28.3%) were of non-Saudi nationality. Gender distribution was balanced, with 122 males (40.7%) and 178 females (59.3%). Age-wise, the study showed a significant representation of younger individuals, with those aged 20-30 forming the largest group at 151 participants (50.3%). The 31-40 age group accounted for 73 individuals (24.3%), followed by 41-50 years at 23 participants (7.7%), 51-60 years at 23 participants (7.7%), and those aged 61 and above represented by a smaller fraction of 6 individuals (2%). Marital status varied, with 211 participants (70.3%) being single, 7 (2.3%) engaged, 76 (25.3%) married, and 6 (2%) either divorced or widowed. In terms of employment status, a majority were employed or on payroll (193 participants or 64.3%), followed by students or unemployed individuals (93 participants or 31%), and a smaller segment of retirees (14 participants or 4.7%). The work sector representation was in government (168 participants or 56%), with private sector employees constituting 39 individuals (13%) and students or unemployed participants making up 93 individuals (31%). When considering years of experience in work or study, those with 1-5 years formed the largest group at 97 individuals (32.3%), followed by those with 6-10 years of experience at 32 participants (10.7%), 11-15 years at 23 participants (7.7%), 16-20 years at 7 participants (2.3%), and those with 21 years or more at 45 participants (15%). The occupational distribution among the participants was diverse, with a significant presence in the health, science, and engineering sectors, comprising 156 individuals or 52% of the total. The education sector, including faculty, researchers, and government employees, was also well-represented with 73 participants, accounting for 24.3%. Additionally, the humanities, arts, literature, culture, entertainment, and communication fields had 29 participants, making up 9.7% of the total. The IT and technology sector had a notable presence with 18 participants, contributing to 6% of the demographic. Business and law combined had 14 participants, representing 4.7%, while freelancers accounted for 10 participants or 3.3% of the total (Table 1). This demographic composition offers valuable insights into the diverse backgrounds of individuals engaged in discussions about the impact of AI on the future of humanity.


Table 1 | Socio-demographics characteristics of the respondents.







Use of artificial intelligence

The study participants exhibited a range of engagements and concerns as shown in Table 2. Regarding their awareness of AI technologies like Chat-GPT, 65 (21.7%) were both aware of and actively using these technologies, whereas 92 (30.7%) knew about them but had not engaged with them. The majority group of 147 (47.7%) remained completely unaware of such advancements. As for the frequency of AI usage in their careers, the responses varied, with 65 participants (21.7%) using AI rarely (1-3 times/month), 92 (30.7%) often (once weekly), 143 (47.7%) constantly (every other day), and 123 (41%) always (daily), highlighting the diverse integration of AI in different professions. When asked about the fear of AI replacing human jobs, 65 participants (21.7%) strongly agreed, 92 (30.7%) partially agreed, 143 (47.7%) were neutral, 123 (41%) partially disagreed, and 55 (18.3%) strongly disagreed. These numbers indicate a spectrum of existential anxiety, with varying levels of concern about AI’s impact on job security, reflecting a complex picture of how AI is perceived to influence the future of work and personal life (Figure 1).


Table 2 | Questions regarding the use of AI.






Figure 1 | Existential anxiety and fear of AI replacing jobs.







Existential anxiety prevalence

We found a high prevalence of various existential concerns as demonstrated in Tables 3, 4. The most common concern was the fear of death, experienced by 288 participants (96%), highlighting near-universal anxiety about mortality in the context of rapid AI advancements. Concerns about fate were also prominent, with 259 individuals (86.3%) expressing unease about the unpredictability and uncontrollability of life in an AI-driven future. The feeling of emptiness was reported by 237 participants (79%), indicating a sizable number of individuals grappling with a sense of void or lack of fulfilment. An overwhelming 278 (92.7%) experienced anxiety related to meaninglessness, reflecting apprehension about finding purpose in a rapidly evolving world. Guilt, stemming from the perceived human role in creating potentially apocalyptic AI, was reported by 263 participants (87.7%). Finally, fear of condemnation, potentially linked to ethical and moral dilemmas associated with AI, was felt by 279 individuals (93%). These findings underscore an elevated level of existential anxiety across various dimensions, pointing to widespread apprehensions about the future of humanity in the era of advanced AI technology.


Table 3 | Existential anxiety questionnaire.




Table 4 | Existential anxiety prevalence.







Existential anxiety and its correlation with demographic characteristics




Age group

Participants aged 51-60 had the highest mean EA score (10.38 ± 1.245), indicating the most pronounced existential anxiety. This contrasts with the youngest group (younger than 20), which had the lowest mean EA score (7.60 ± 2.861). Notably, the 20-30 age group had a higher mean EA score (8.87 ± 2.457) compared to those under 20, but lower than the 31-40 (9.52 ± 2.042) and 41-50 (9.48 ± 2.294) groups.





Marital status

The study’s findings on existential anxiety (EA) scores about marital status reveal intriguing insights into how personal life circumstances might influence perceptions and anxieties regarding AI.




A- Divorced or widowed participants

Divorced or widowed participants exhibited the highest mean EA score (10.33 ± 0.816). This elevated level of anxiety could be linked to the life changes and uncertainties often associated with these statuses. Individuals who are divorced or widowed might face more concerns about financial security, social changes, and future uncertainties, potentially heightening their existential anxieties in the face of advancing technologies like AI.





B- Engaged individuals

In stark contrast, engaged individuals had the lowest mean EA score (7.86 ± 2.478). Engagement is typically a period of positive anticipation and planning for the future. This optimistic outlook might extend to their perceptions of AI, viewing it as less of a threat and more as a part of the evolving world they are preparing to navigate.





C- Married participants

Married participants had a higher mean EA score (9.62 ± 2.020) than single individuals (8.45 ± 2.691). The responsibilities and complexities associated with marital life, such as caring for family and managing joint finances, might contribute to a heightened sense of existential anxiety, especially in the context of potential disruptions caused by AI in the workplace or society.





D- Single individuals

Single participants, having a lower mean EA score (8.45 ± 2.691) (Table 5; Figure 2), might experience less existential anxiety related to AI, due to fewer immediate family responsibilities or a more individual-centric lifestyle that allows for greater adaptability and flexibility in the face of technological changes.


Table 5 | Existential Anxiety and Its Correlation with Demographic Characteristics.






Figure 2 | Existential anxiety and Marital status.








Employment status and work sector




A- Employed/on payroll

Employed/payroll individuals had a mean EA score of 8.42 ± 2.790. This lower score suggests that having stable employment may mitigate existential anxiety regarding AI. This could be due to the security and regularity that come with employment, offering a sense of stability in the face of potential disruptions caused by AI.





B- Student/unemployed

Participants in the Student/Unemployed category showed a higher mean EA score (9.39 ± 2.226) than other sectors. This increased level of anxiety could be attributed to uncertainties regarding future career prospects and job security, especially in a rapidly changing technological landscape where AI is becoming more prevalent. Students and unemployed individuals might feel more vulnerable to the potential job market disruptions caused by AI advancements.





C- Government sector workers

In contrast, individuals in the Government sector had the lowest mean EA score (8.40 ± 2.734) among the three categories. The lower level of existential anxiety in this sector could be due to the perceived job security and stability often associated with government employment. Government jobs are often seen as less susceptible to rapid technological disruption compared to the private sector, alleviating some of the existential anxiety related to AI.





D- Private sector workers

The Private sector participants had a mean EA score of 8.87 ± 2.296, which lies between the Student/Unemployed and Government sectors. This intermediate level of anxiety could reflect a mix of stability and uncertainty in the private sector, where there is potential for both opportunities and threats from AI. Private sector employees might be experiencing a balance of excitement for innovation and fear of redundancy due to AI advancements.







Years of experience at work/study

Participants with 6-10 years of experience exhibited the highest mean EA score (9.86 ± 1.693). This group, typically in the middle of their careers, might be experiencing heightened anxiety due to concerns about the rapid evolution of technology and its impact on job security and career progression. Their experience level places them in a position where they are established in their careers but may still feel vulnerable to technological disruptions. In contrast, those with 1-5 years of experience had a slightly lower mean EA score (9.09 ± 2.204), suggesting that individuals in the initial stages of their careers might be more open to or less aware of the potential threats posed by AI. This group might also be more adaptable to technological changes due to their recent entry into the workforce. Interestingly, the EA scores gradually decrease as the years of experience increase beyond 10 years. Participants with 11-15 years (9.04 ± 2.205), 16-20 years (9.29 ± 2.812), and 21 years or more (9.64 ± 2.047) showed lower levels of existential anxiety. This trend could be attributed to a higher level of career security and stability in these groups, as well as an adaptation to technological changes over time. Their extended experience might also provide them with a broader perspective on the evolution of technology and its impacts, reducing anxiety levels.





Occupation

Existential anxiety (EA) scores across different occupations reveal significant differences, shedding light on how various professional fields perceive and respond to the potential impacts of AI.




A- Education, government, and research sector

Individuals in the Education, Government, and Research Sector exhibited the highest mean EA score among the surveyed occupations (9.42 ± 2.273). This heightened anxiety level could be attributed to concerns about how AI and technology might revolutionize the educational landscape. Educators might worry about the replacement of traditional teaching methods with AI-driven tools or the challenge of integrating AI into curricula while maintaining educational quality and personal interaction.





B- Health sciences and engineering

Participants in Health sciences and engineering had a lower mean EA score (8.78 ± 2.448) compared to those in Education. This could reflect a more nuanced understanding or familiarity with AI and its applications within these fields. Professionals in health science and engineering are often at the forefront of applying innovative technologies, which might reduce anxiety due to a better grasp of AI’s limitations and potential.





C- Freelancers, business and law, and humanities

The lowest mean EA scores were observed in Freelancers (6.90 ± 3.784), Business and Law (7.50 ± 2.504), and Humanities (7.94 ± 2.960) (Table 5; Figure 3). These lower scores suggest a lesser degree of existential anxiety regarding AI in these occupations. Freelancers might perceive AI as a tool that can open new opportunities or enhance productivity, rather than a threat to job security. Professionals in Business and Law might view AI as a beneficial asset that can aid in data analysis, research, and administrative tasks, thereby enhancing their work rather than replacing it. Individuals in the Humanities might feel less threatened by AI, given the nature of their work which often requires critical thinking, creativity, and emotional intelligence – skills that are currently less replicable by AI.




Figure 3 | Existential anxiety and Occupation.








Existential anxiety and its correlation with artificial intelligence use




Awareness of AI development

Participants who were aware of AI and had tried Chat-GPT had a mean EA score of 8.65 ± 2.724 (65 participants). Those who were aware but had not tried Chat-GPT had a slightly higher mean EA score of 9.09 ± 2.638 (92 participants). Participants who were not aware of AI developments like Chat-GPT had a mean EA score similar to the first group, at 8.62 ± 2.435 (143 participants). The data suggests a subtle correlation between the level of awareness and interaction with AI and existential anxiety. Those who were aware of AI but had not interacted with it expressed slightly higher anxiety levels.






Frequency of AI use in career

Participants who rarely used AI (1-3 times/month) had a mean EA score of 8.26 ± 2.870 (50 participants). Those who used AI often (once weekly) had a mean EA score of 8.81 ± 3.291 (16 participants). Participants using AI constantly (every other day) had a lower mean EA score of 7.60 ± 2.302 (5 participants). Participants who used AI always (daily) reported the lowest mean EA score of 6.50 ± 2.121 (2 participants). A notable trend is observed in the frequency of AI use in one’s career and EA scores. More frequent users of AI, particularly those using it daily, showed lower existential anxiety scores. This could indicate that familiarity and regular interaction with AI might reduce anxiety related to its impacts.





Fear of AI replacing jobs

Participants who strongly agreed with the fear that AI may soon replace their job had a high mean EA score of 9.35 ± 2.315 (65 participants). Those who partially agreed with this fear had a marginally higher mean EA score of 9.39 ± 2.045 (70 participants). Participants who were neutral towards this possibility had a lower mean EA score of 8.97 ± 2.568 (65 participants). Individuals who partially disagreed with the fear of AI replacing their jobs had a mean EA score of 8.44 ± 2.534 (71 participants). Those who strongly disagreed showed the lowest mean EA score of 5.85 ± 2.588 (26 participants) (Table 6; Figure 1). Concerning the fear of AI replacing jobs, higher existential anxiety scores were observed in participants who strongly or partially agreed with this fear. This indicates that concerns about job security in the face of advancing AI technology may contribute significantly to existential anxiety. Conversely, those who disagreed with the fear of AI replacing their jobs exhibited significantly lower existential anxiety scores, suggesting a more optimistic or unconcerned outlook towards AI’s impact on employment.


Table 6 | Existential anxiety and its correlation with artificial intelligence use.








Discussion

This study’s exploration into the existential anxiety (EA) associated with AI development has highlighted a complex array of concerns among participants. Particularly striking is the high prevalence of existential concerns, with the fear of meaninglessness reported by 92.7% of participants. This anxiety, as noted by Yalom (12), is not just about personal relevance in the face of AI advancements, but also reflects deeper philosophical and societal questions.

The pervasive sense of meaninglessness can be contextualized within a philosophical perspective that emphasizes a change in basic assumptions in societal values. According to the World Economic Forum (WEF), the AI evolution will disrupt 85 million jobs globally between 2020 and 2025 and create 97 million new job roles, thereby necessitating about 40 per cent of the global workforce to reskill in the next three years (13). In a world that increasingly defines humans by their economic value and now threatens to replace them with AI, we face a potential catastrophe. The new challenge upon humanity is not merely an ability to establish technological advancements but to redefine and reaffirm human values. This perspective aligns with Frankl’s (14) assertion on the importance of finding meaning and purpose beyond economic or occupational status. The relevance of this perspective in the context of AI is further explored by Solomon et al. (15), who discuss how technological changes challenge traditional sources of meaning. Our study findings suggest that human worth should not be determined by economic productivity or financial status but by moral superiority and ethical considerations.

Guilt and condemnation, experienced by 87.7% and 93% of participants, tie into the moral and ethical dimensions of existential anxiety. Greenberg et al. (16) offer insights into how technological advancements, such as AI, can trigger deep-seated ethical dilemmas and guilt, contributing to existential concerns. Furthermore, Kierkegaard’s (17) exploration of existential despair offers a philosophical foundation for understanding these anxieties in the face of AI’s potential societal upheaval. May’s (18) work on the importance of myth in providing a sense of meaning and structure in a rapidly changing world further complements this understanding.

The situation we are currently facing can be likened to a new, revolutionized industrial revolution, similar to Heidegger’s (19) concept of ‘thrownness’ into new existential conditions. Just as the original Industrial Revolution saw factory workers replaced by machines, the AI revolution threatens to eclipse the role of humans in an unprecedented manner. History, as discussed by Harari (20), is replete with examples of technological advancement supplanting human roles, but never before has humanity faced a challenge where a single technological force has the potential to replace every aspect of human endeavour.

This study’s findings are a clarion call, indicating the onset of a potential psychological pandemic that demands immediate and concerted efforts to address. If left unchecked, the existential anxiety stemming from these technological advancements could lead to societal upheaval. As Bostrom (21) warns, addressing these concerns is crucial, not just for the current generation, but to safeguard the psychological well-being and value system of future societies. This manuscript emphatically recommends that individuals in positions of influence, such as policymakers, academicians, educators, and notable public figures, focus their attention on the significant peril presented by the threat of this psychiatric pandemic. This phenomenon possesses the capacity to remain covert, eluding public awareness; however, the potential repercussions that are of concern could profoundly affect our societies. The conviction held by the authors is that the current study has merely laid the groundwork for a research domain that necessitates comprehensive exploration among all groups including those with diagnosed mental health conditions and correlating the findings to further elaborate the effect in an inclusive manner to all. This entails examining methodologies to halt the spread, devising therapeutic strategies, and augmenting institutional support in educational and psychological spheres.




Study strengths and limitations

The study addresses a timely and significant topic, exploring the intersection of technology and human psychology. Utilization of a structured survey to systematically gather data on existential anxieties related to AI. This novel and interesting study finding encompassed a diverse population and findings are important as the result addressed the existential anxieties in the age of AI. This study enables holistic findings of the interplay between AI-based technological advancements and human experience, nurturing debates, and actions to direct these existential concerns responsibly. The study findings can drive an innovative approach to creating AI systems that align with human values and foster adaptation strategies to coexist harmoniously with advanced technology. To our knowledge, this is the first study to investigate the psychological impact of the rapid development of AI. The limitations of this study include a small sample size of 300 participants and the geographical and cultural specificity that may stand in the way of generalizing the results. The questionnaire was self-administered so we cannot rule out response bias. Another limitation is that individuals who are divorced or widowed might face more concerns about financial security, social changes, and future uncertainties. The people in government jobs are often seen as less susceptible to rapid technological disruption compared to the private sector. These factors may alleviate existential anxiety related to AI.






Conclusions

The public has concerns including unpredictability, a sense of emptiness, anxiety, guilt over potential AI-related catastrophes, fear of condemnation due to ethical dilemmas in AI, and apprehensions about humanity’s future in an AI-dominated era. The findings addressing existential anxieties in the age of AI require a multidisciplinary approach. This approach should integrate technological innovation with psychological, philosophical, and ethical considerations, emphasizing the importance of human values in a rapidly evolving technological landscape.
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