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This article delves into the multifaceted impacts of chatbots and AI in educational 

settings. It explores how these technologies, increasingly integrated into learning 

environments, influence key psychological aspects and cognitive skills among 

students. The review highlights the potential of chatbots in enhancing academic 

processes, offering personalized learning experiences, and serving as bridges to 

educational resources. However, it also raises concerns about the ethical use of such 

technologies. Focusing on psychological aspects, the article reviews literature 

suggesting that frequent and satisfying interactions with chatbots can enhance 

students' self-efficacy and engagement. Studies indicate that chatbots might 

improve self-efficacy in experimental settings and have indirect effects on health-

related self-efficacy. In terms of self-esteem and self-confidence, the research 

presents mixed findings. While chatbots can positively affect body image and self-

esteem among certain demographics, over-reliance on these technologies for social 

interaction or validation might negatively impact real human connections and 

individual confidence. The article also examines the impact of chatbots on problem-

solving skills. Some studies suggest that AI chatbots can enhance problem-solving 

abilities, especially when integrated into educational systems. However, there is a 

risk that reliance on chatbots could limit users' exploration of alternative problem-

solving strategies. Critical thinking is another area reviewed, with studies 

presenting diverse results. While some research indicates a positive influence of 

chatbots on critical thinking, others suggest limitations or context-dependent 

effects. The article concludes that while AI and chatbots offer transformative 

potential for enhancing student learning and engagement, their impact is complex 

and multifaceted. Future advancements in chatbot technology should aim to 

enhance their positive impact on users' psychological well-being and cognitive 

development, balancing the need for independent thinking and adaptability to 

complex problems. 
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1. Introduction 

hatbots are increasingly being integrated into 

educational settings, offering a range of impacts and 

potential benefits. Chatbots have many applications for 

education. Concerning higher education students, AI 

applications like personalized learning experiences, 

adaptive testing, predictive analytics, and chatbots for 

learning and research are increasingly being used by 

college and university students and also teenagers (1-3). 

However, many studies conducted on the impact of chatbot 

on education.  

Chatbots can serve as a bridge between students and 

educational resources, providing timely information on 

courses, academic results, and other educational queries. 

Many chatbots are designed to enhance students' 
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comprehension, retention, and application of acquiring 

knowledge in real-time. The interactive nature of these 

chatbots allows for a more personalized learning 

experience, catering to individual student needs and 

learning styles (4). Research suggests that it can enhance 

academic and librarian-related processes. However, it also 

raises concerns about the ethics of using such technology. 

Chatbots can potentially enhance academic and librarian-

related processes, offering a more efficient and accessible 

way for students to engage with educational content (5). 

Students are increasingly using chatbots and AI in various 

educational contexts, leveraging these technologies for a 

range of purposes that enhance their learning experience. 

For example, chatbots provide round-the-clock assistance, 

allowing students to get answers to their academic queries 

anytime. This is especially beneficial for distance learning 

or online courses where immediate human assistance might 

not be available.  

In the case of education, the current literature provides 

decent information about the changes in the behavior of 

students, the role of the teachers, the growth and 

convenience of self-study by using chatbots and AI. 

Concerning psychological aspects, the literature provides 

very small data which mostly focus on the self-related 

variables like self-esteem and self-confidence, and 

problem-solving and critical thinking which are believed 

that can be influenced by the exploiting chatbots.  

2. Literature review 

2.1. Psychological aspects 

2.1.1. Self-efficacy 

In the case of self-efficacy, research investigates how 

the use of chatbots influences self-efficacy in visual design. 

One suggests that frequent and satisfying interactions with 

chatbots can enhance self-efficacy, engagement, and 

learner autonomy in students (6). Zhang et al. (2022) 

discusses an AI-based educational chatbot paradigm that 

aims to improve learners' emotional confidence and self-

efficacy through dialogue templates and emotional 

connections (3). 

examines a chatbot designed to deliver stress 

management techniques. The findings suggest that using 

the chatbot leads to significant improvements in well-being 

and stress, which can be indirectly related to self-efficacy 

(7). 

Some studies look into how self-efficacy influences the 

assessment of user experience in chatbot interactions which 

provide insights into how self-efficacy affects perceptions 

and satisfaction with chatbot interactions (8). On the other 

hand, research discusses the role of virtual experimental 

platforms, which can include chatbot-like interfaces, in 

enhancing students' self-efficacy in experimental settings 

(9). 

Additionally, Sakane et al. (2023) discusses a mobile 

health AI impact on self-efficacy related to health 

behaviors. While not directly about chatbots, this study is 

relevant for understanding how digital tools can influence 

self-efficacy in health-related domains (10). Notably, 

Ammen et al. (2022) investigates the relationship between 

stress and the use of ChatGPT in Thailand, providing 

insights into how chatbot interactions might affect stress 

levels and indirectly influence self-efficacy (11). One also 

investigates the relationship between stress and the use of 

ChatGPT in Thailand, providing insights into how chatbot 

interactions might decrease stress levels and indirectly 

improve self-efficacy (9). Finally, some studies discusse 

how a chatbot improved patient satisfaction and 

knowledge, which can be linked to increased self-efficacy 

in managing health conditions (12, 13) 

2.1.2. Self-esteem and Self-confidence 

Many studies indicated, directly or indirectly, the effect 

of AI and chatbots on self-esteem and self-confidence. Fore 

example, Leavitt (2022) explores the impact of chatbot 

tutors on confidence levels among students in an 

introductory programming course. The study finds that the 

effect of a chatbot tutor is stronger for women than for 

men, indicating a potential role in bridging the gender 

confidence gap in certain academic fields. In educational 

settings, chatbots that provide personalized learning and 

positive feedback can enhance a student's sense of self-

worth by acknowledging their progress and achievements 

(14). Ameen et al. (2022) also investigates how the use of 

augmented reality, AI-enabled chatbots, and social media 

affects body image, self-esteem, and purchase behavior 

among Generation Z women. The study found that these 

technologies, including chatbots, positively affect body 

image and self-esteem. Moreover, Chatbots can help 

students feel more confident in their learning process by 

offering support and assistance, reducing feelings of 

frustration or helplessness when tackling challenging 

subjects (11). Studies indicate that o(15)ver-reliance on 
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chatbots for social interaction or validation can lead to a 

reduction in real human connections, potentially negatively 

impacting self-esteem. Excessive dependence on chatbots 

for decision-making or problem-solving might undermine 

an individual's confidence in their own judgment and 

abilities (13). Chatbots may lack the nuanced understanding 

of human emotions and complexities, leading to responses 

that can be perceived as insensitive or inappropriate, 

affecting an individual's self-esteem. Failure to receive 

adequate or empathetic responses from chatbots during 

crucial conversations can lead to decreased self-confidence, 

especially in emotionally vulnerable individuals (16). 

2.1.3. Problem-solving 

The use of chatbots and their impact on problem-solving 

skills has been explored in some scholarly studies. One 

explores how AI chatbots can be used to make online 

assessments more authentic and meaningful, thereby 

potentially enhancing problem-solving skills (17). Other 

discusses the development of a Learning Management 

System integrated with an AI assistant like ChatGPT which 

indicates how AI and chatbots can expedite the learning 

journey and improve problem-solving skills (18). Peng 

(2021) believes that intelligent agents, including chatbots, 

can assist in high-level thinking and problem-solving tasks 

(19). Others found that students who received robotics-

assisted programming education had higher problem-

solving skills. This is relevant for understanding how AI 

and chatbots, often integral to robotics education, can 

impact problem-solving abilities (20). 

2.1.4. Critical thinking 

There are many studies regarding the effect of AI and 

chatbots on critical thinking with diverse results. For 

example, Deng and Yu (2023) investigated the effect of 

chatbot-assisted learning on various components, including 

critical thinking. The study reviewed 32 empirical studies 

and found that chatbot technology had a medium-to-high 

effect on overall learning outcomes. However, they noted 

negative findings in critical thinking, suggesting that the 

impact of chatbots on this aspect might be limited or 

context-dependent (12). Bailey and Almusharraf (2021) 

explored how different types of chatbot-delivered questions 

influenced student participation and critical thinking. It 

found that while some types of questions facilitated recall 

and content assessment, they required low levels of critical 

thinking (21).  

Additionally, one concluded that ChatGPT can 

potentially enhance academic processes, which may 

include aspects of critical thinking (5). Musi (2023) 

presents chatbots designed to inoculate against 

misinformation, which could indirectly enhance critical 

thinking skills (22). Haspari & Wu (2022) believe how AI 

chatbots can foster critical thinking in the context of 

language learning (23). Gonzalez-Cacho and Abbas (2022) 

found that interactivity and collaborative learning 

positively influence critical thinking, which may be 

relevant in chatbot-assisted learning environments (8). 

Finally, Adhikari (2023) mentions visualizations can help 

in the process-aware teaching of writing or computer 

programming, potentially enhancing critical thinking (24). 

3. Discussion 

While the benefits of AI and chatbots in education are 

evident, there are also challenges and ethical considerations 

to be addressed. Issues such as data privacy, the potential 

for bias in AI algorithms, and the need for human oversight 

in educational settings are critical concerns that need to be 

addressed as these technologies continue to evolve and 

become more integrated into the educational landscape. In 

an era where digital interactions are increasingly 

commonplace, understanding the impact of technologies 

like chatbots on psychological constructs such as self-

esteem and self-efficacy is crucial (6, 10, 11, 15, 16, 25, 

26).  

Moreover, the studies collectively suggest that chatbots 

and AI-assisted tools can positively influence problem-

solving skills, especially when integrated into educational 

systems and learning management platforms. The 

effectiveness of these tools in enhancing problem-solving 

skills appears to be influenced by the design of the chatbot, 

the context of its use, and the specific educational or 

training program (20). So, future advancements in chatbot 

technology should aim to address these challenges, 

ensuring that these digital tools contribute positively to 

users' psychological well-being. Chatbots, with their 

increasing sophistication and prevalence in various sectors, 

have the potential to significantly influence users' problem-

solving skills. This impact can be either positive or 

negative, and is multifaceted, depending on the design, 

usage context, and the user's interaction with the chatbot 

(23). However, the author believes that users might 

encounter limitations when dealing with complex issues 

that are beyond the chatbot’s programmed knowledge base 
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or reasoning capabilities, potentially leading to frustration 

and a false perception of their own problem-solving 

abilities. Moreover, the convenience of chatbot assistance 

might discourage users from exploring alternative problem-

solving strategies or thinking outside the box. On the other 

hand, Interactive learning experiences facilitated by 

chatbots can stimulate cognitive processes essential for 

effective problem-solving, such as logical reasoning, 

hypothesis testing, and decision-making.  

Finally, studies suggest that while chatbots and AI-

assisted tools have the potential to influence various 

learning outcomes, their impact on critical thinking is 

complex and may depend on the design of the chatbot, the 

context of its use, and the specific educational or training 

program. Some studies indicate a positive influence, while 

others suggest limitations or context-dependent effects. It 

can be said that particularly in educational, professional, 

and informational contexts (8, 22). Critical thinking, a 

crucial skill involving the objective analysis and evaluation 

of an issue to form a judgment, can be significantly 

impacted by the use of chatbots. This effect can be both 

positive and negative, depending on various factors such as 

the design of the chatbot and the context of its use.  

4. Conclusion 

The use of AI and chatbots in education presents a 

transformative opportunity for enhancing student learning 

and engagement. These technologies offer personalized, 

efficient, and interactive learning experiences, although 

their implementation must be carefully managed to address 

potential challenges and ethical concerns. As AI and 

chatbot technology continue to advance, their role in 

education is likely to become more prominent, 

necessitating ongoing research and evaluation to maximize 

their positive impact on student learning and educational 

outcomes.  

Chatbots hold the potential to positively influence self-

efficacy by providing immediate feedback, personalized 

support, and fostering a sense of achievement and 

competence. However, challenges such as over-reliance 

and frustration with the limitations of chatbots can have 

adverse effects. Continued research is vital to fully 

understand and optimize the use of chatbots for enhancing 

self-efficacy in various domains. Moreover, chatbots can 

positively influence problem-solving skills by providing 

educational support, structured guidance, and interactive 

problem-solving scenarios. However, it's crucial to balance 

this with the need for independent thinking and adaptability 

to complex problems. Future developments in chatbot 

technology should aim to enhance these aspects, providing 

a more nuanced and effective approach to cultivating 

problem-solving skills in users.  

Additionally, while chatbots have the potential to 

positively influence self-esteem and self-confidence 

through supportive and reinforcing interactions, there are 

challenges related to over-reliance and emotional 

comprehension limitations. Future advancements in chatbot 

technology should aim to address these challenges, 

ensuring that these digital tools contribute positively to 

users' psychological well-being. Finally, Chatbots have the 

potential to both positively and negatively influence critical 

thinking. While they can offer new ways of engaging with 

information and encourage analytical thinking, there is also 

a risk of promoting passive acceptance of information. 

Future developments in chatbot technology and design 

should focus on enhancing their ability to stimulate critical 

thinking, ensuring these digital tools contribute 

constructively to users' cognitive development. 

This study also has faced some limitations as follows: 

The study may have limitations in the selection of 

literature, potentially focusing on studies that support the 

positive impacts of chatbots and AI while overlooking 

research that presents contradictory or negative findings. 

The review relies on published studies, which might not 

represent the full spectrum of current knowledge, including 

unpublished or ongoing research. The diverse designs and 

functionalities of chatbots across different studies make it 

challenging to generalize findings. Different chatbots may 

have varying impacts on psychological and cognitive 

aspects. Moreover, the study may not fully account for 

cultural and contextual factors that influence how students 

interact with chatbots, affecting the applicability of findings 

across different educational settings. Therefore, Future 

research should aim to address these limitations by 

incorporating diverse methodologies, empirical data, and a 

more nuanced understanding of the interplay between 

technology, psychology, and education. Overall, this study 

suggests the followings for future research and application: 

1) Ensuring chatbots are designed and implemented 

ethically, with a focus on enhancing rather than replacing 

human interaction, can mitigate negative impacts on self-

esteem and self-confidence. 

2) Programming chatbots to be more inclusive and 

empathetic, understanding a wide range of emotional 
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expressions, can enhance their positive impact on users' 

self-esteem and self-confidence. 

3) Combining chatbot interactions with human support, 

especially in contexts like therapy, education, or customer 

service, can provide a balanced approach that benefits self-

esteem and self-confidence. 

4) Incorporating advanced AI and machine learning 

techniques can enhance chatbots' ability to handle complex 

problem-solving scenarios, making them more effective 

tools for learning and development. 

5) AI-enhanced chatbots can adapt to the user's skill 

level, offering tailored challenges that promote the 

development of problem-solving skills. 

6) Hybrid models that combine chatbot assistance with 

human expertise can offer a more comprehensive approach 

to problem-solving, especially in complex scenarios. Such 

models can ensure users benefit from the efficiency and 

accessibility of chatbots while still developing critical 

thinking and problem-solving skills through human 

interaction. 

 

 

Transparency Statement 

The author is willing to share their data, analytics 

methods, and study materials with other researchers. The 

material will be available upon reasonable request. 

Acknowledgments 

I would like to extend my deepest gratitude to Dr. Seyed 

Ali Darbani, Dr. Mehdi Rostami, and Dr. Nadereh Saadati 

for their invaluable support and guidance throughout my 

research. Their expertise and insights have been 

instrumental in shaping my work, and their encouragement 

has been a constant source of motivation. 

Declaration of Interest 

The author reports no conflict of interest. 

Funding 

This research received no external funding. 

Ethics Considerations 

None. 

References 

1. Ghorashi N, Ismail A, Ghosh P, Sidawy A, Javan R. AI-Powered Chatbots in Medical Education: Potential Applications and 

Implications. Cureus. 2023;15(8):e43271. [PMID: 37692629] https://doi.org/10.7759/cureus.43271 

2. Tirado-Olivares S, Navío-Inglés M, O’Connor-Jiménez P, Cózar-Gutiérrez R. From Human to Machine: Investigating the 

Effectiveness of the Conversational AI ChatGPT in Historical Thinking. Education Sciences. 2023;13(8):803. 

https://doi.org/10.3390/educsci13080803 

3. Zhang C, Li G, Hashimoto H, Zhang Z. Digital Transformation (DX) for Skill Learners: The Design Methodology and 

Implementation of Educational Chatbot using Knowledge Connection and Emotional Expression. 2022. p. 998-1003. 

https://doi.org/10.3390/educsci13080803 

4. Ritharson P, editor Chatbots Embracing Artificial Intelligence Solutions to Assist Institutions in Improving Student Interactions. 

2023 International Conference on Circuit Power and Computing Technologies (ICCPCT); 2023 10-11 Aug. 2023.  

5. Vargas-Murillo AR, de la Asuncion INM, de Jesús Guevara-Soto F. Challenges and Opportunities of AI-Assisted Learning: A 

Systematic Literature Review on the Impact of ChatGPT Usage in Higher Education. International Journal of Learning, Teaching and 

Educational Research. 2023;22(7):122-35. https://doi.org/10.26803/ijlter.22.7.7 

6. Yildiz Durak H. Conversational agent-based guidance: examining the effect of chatbot usage frequency and satisfaction on visual 

design self-efficacy, engagement, satisfaction, and learner autonomy. Education and Information Technologies. 2023;28(1):471-88. 

https://doi.org/10.1007/s10639-022-11149-7 

7. Williams R, Hopkins S, Frampton C, Holt-Quick C, Merry SN, Stasiak K. 21-Day Stress Detox: Open Trial of a Universal Well-

Being Chatbot for Young Adults. Social Sciences. 2021;10(11):416. https://doi.org/10.3390/socsci10110416 

8. González-Cacho T, Abbas A. Impact of Interactivity and Active Collaborative Learning on Students' Critical Thinking in Higher 

Education. Rev Iberoam de Tecnol del Aprendiz. 2022;17(3):254-61. https://doi.org/10.1109/RITA.2022.3191286 

9. Khanthavit A, Khanthavit S. ChatGPT and Stress. ABAC Journal. 2023;43(3):213-24. https://doi.org/10.59865/abacj.2023.39 

10. Sakane N, Suganuma A, Domichi M, Sukino S, Abe K, Fujisaki A, et al. The Effect of a mHealth App (KENPO-app) for 

Specific Health Guidance on Weight Changes in Adults With Obesity and Hypertension: Pilot Randomized Controlled Trial. JMIR 

Mhealth Uhealth. 2023;11:e43236. [PMID: 37043287] [PMCID: PMC10134028]. https://doi.org/10.2196/43236 

11. Ameen N, Cheah J-H, Kumar S. It's all part of the customer journey: The impact of augmented reality, chatbots, and social media 

on the body image and self-esteem of Generation Z female consumers. Psychology & Marketing. 2022;39(11):2110-29. 

https://doi.org/10.1002/mar.21715 

12. Deng X, Yu Z. A Meta-Analysis and Systematic Review of the Effect of Chatbot Technology Use in Sustainable Education. 

Sustainability. 2023;15(4):2940. https://doi.org/10.3390/su15042940 

https://portal.issn.org/resource/ISSN/2981-2569
https://pubmed.ncbi.nlm.nih.gov/37692629
https://doi.org/10.7759/cureus.43271
https://doi.org/10.3390/educsci13080803
https://doi.org/10.3390/educsci13080803
https://doi.org/10.26803/ijlter.22.7.7
https://doi.org/10.1007/s10639-022-11149-7
https://doi.org/10.3390/socsci10110416
https://doi.org/10.1109/RITA.2022.3191286
https://doi.org/10.59865/abacj.2023.39
https://pubmed.ncbi.nlm.nih.gov/37043287
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10134028
https://doi.org/10.2196/43236
https://doi.org/10.1002/mar.21715
https://doi.org/10.3390/su15042940


Parsakia                                                                                                                                                                                                  Health Nexus 1:1 (2023) 71-76 

 

 76 
E-ISSN: 2981-2569 
 

13. Arora S, Chaudhary P, Singh RK. Impact of coronavirus and online exam anxiety on self-efficacy: the moderating role of coping 

strategy. Interact Technol Smart Educ. 2021;18(3):475-92. https://doi.org/10.1108/ITSE-08-2020-0158 

14. Leavitt C, Corbin M, Keith MJ, Schuetzler RM, Anderson G, Kettles D. A Chatbot Tutor Can Lessen the Gender Confidence 

Gap in Information Systems Learning. 2022. p. 1-10. https://doi.org/10.1108/ITSE-08-2020-0158 

15. Coudevylle GR, Gernigon C, Martin Ginis KA. Self-esteem, self-confidence, anxiety and claimed self-handicapping: A 

mediational analysis. Psychology of Sport and Exercise. 2011;12(6):670-5. https://doi.org/10.1016/j.psychsport.2011.05.008 

16. Troitskaya O, Batkhina A. Mobile application for couple relationships: Results of a pilot effectiveness study. Fam Process. 

2022;61(2):625-42. [PMID: 34904235] https://doi.org/10.1111/famp.12733 

17. Ifelebuegu A. Rethinking online assessment strategies: Authenticity versus AI chatbot intervention. Journal of Applied Learning 

and Teaching. 2023;6(2). https://doi.org/10.37074/jalt.2023.6.2.2 

18. S. R, VS. A, H. A, R. M. E-Learning Management System with AI Assistance. International Journal for Research in Applied 

Science & Engineering Technology (IJRASET). 2023.  

19. Peng Z. Designing and Evaluating Intelligent Agents' Interaction Mechanisms for Assisting Human in High-Level Thinking 

Tasks. 2021. p. 70:1-:6. https://doi.org/10.1145/3411763.3443424 

20. Emre Ç, KIYICI M. The impact of robotics assisted programming education on academic success, problem solving skills and 

motivation. Journal of Educational Technology and Online Learning. 2022;5(1):47-65. https://doi.org/10.31681/jetol.1028825 

21. Bailey D, Almusharraf N, editors. Investigating the Effect of Chatbot-to-User Questions and Directives on Student Participation. 

2021 1st International Conference on Artificial Intelligence and Data Analytics (CAIDA); 2021 6-7 April 2021. [PMCID: PMC8712626]. 

https://doi.org/10.1109/CAIDA51941.2021.9425208 

22. Musi E, Carmi E, Reed C, Yates S, O’Halloran K. Developing Misinformation Immunity: How to Reason-Check Fallacious 

News in a Human–Computer Interaction Environment. Social Media + Society. 2023;9(1):20563051221150407. https://doi.org/10.1177/ 

20563051221150407 

23. Hapsari IP, Wu T-T. AI Chatbots Learning Model in English Speaking Skill: Alleviating Speaking Anxiety, Boosting Enjoyment, 

and Fostering Critical Thinking. 2022. p. 444-53. https://doi.org/10.1007/978-3-031-15273-3_49 

24. Adhikari B. Thinking beyond Chatbots&rsquo; Threat to Education: Visualizations to Elucidate the Writing or Coding Process. 

Education Sciences. 2023;13(9):922. [PMID: 24164334] [PMCID: PMC7002872]. https://doi.org/10.1152/ajpheart.00208.2015 

25. Jiatong W, Murad M, Bajun F, Tufail MS, Mirza F, Rafiq M. Impact of Entrepreneurial Education, Mindset, and Creativity on 

Entrepreneurial Intention: Mediating Role of Entrepreneurial Self-Efficacy. Front Psychol. 2021;12:724440. [PMID: 34497568] [PMCID: 

PMC8419428]. https://doi.org/10.3389/fpsyg.2021.724440 

26. Joie-La Marle C, Parmentier F, Vinchon F, Storme M, Borteyrou X, Lubart T. Evolution and impact of self-efficacy during 

French COVID-19 confinement: a longitudinal study. J Gen Psychol. 2021;148(3):360-81. [PMID: 33825670] https://doi.org/10.1080/ 

00221309.2021.1904815 

 

https://portal.issn.org/resource/ISSN/2981-2569
https://doi.org/10.1108/ITSE-08-2020-0158
https://doi.org/10.1108/ITSE-08-2020-0158
https://doi.org/10.1016/j.psychsport.2011.05.008
https://pubmed.ncbi.nlm.nih.gov/34904235
https://doi.org/10.1111/famp.12733
https://doi.org/10.37074/jalt.2023.6.2.2
https://doi.org/10.1145/3411763.3443424
https://doi.org/10.31681/jetol.1028825
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8712626
https://doi.org/10.1109/CAIDA51941.2021.9425208
https://doi.org/10.1177/20563051221150407
https://doi.org/10.1177/20563051221150407
https://doi.org/10.1007/978-3-031-15273-3_49
https://pubmed.ncbi.nlm.nih.gov/24164334
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7002872
https://doi.org/10.1152/ajpheart.00208.2015
https://pubmed.ncbi.nlm.nih.gov/34497568
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8419428
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8419428
https://doi.org/10.3389/fpsyg.2021.724440
https://pubmed.ncbi.nlm.nih.gov/33825670
https://doi.org/10.1080/00221309.2021.1904815
https://doi.org/10.1080/00221309.2021.1904815

