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Abstract 

This critical review examines the use of Magnetic Resonance Imaging (MRI) in detecting deception and 

assessing pain, two complex psychological and physiological states that have historically challenged both 

clinicians and researchers. Despite MRI's potential, its application in these areas invites both scientific 

admiration and ethical scrutiny. The review begins with a historical perspective on the evolution of MRI 

technology and its early adoption for studying brain patterns related to deceit and pain. It highlights the 

methodologies employed in key studies, summarizing their findings and pointing out the prevailing challenges 

and limitations. This review also covers the technical and ethical controversies surrounding the use of MRI in 

legal contexts, particularly in lie detection, and its clinical implications in pain management. Furthermore, it 

provides a comparative analysis between the uses in deception and pain, discussing overlaps in technological 

challenges and research findings. Finally, the review speculates on future directions for MRI technology, 

emphasizing the need for technological advancements and a refined ethical framework. The comprehensive 

analysis not only showcases MRI's capabilities but also emphasizes the complexities and responsibilities that 

come with its use. 
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Introduction 

Magnetic Resonance Imaging (MRI) has become a 

cornerstone in modern medical diagnostics, 

offering unparalleled insights into the complexities 

of human anatomy and physiological processes 

without the use of ionizing radiation. Since its 

inception, MRI has transcended its initial purpose, 

venturing into the realms of psychology and 

neurology to explore more than just physical 

abnormalities. Particularly, its applications in 

detecting deception and assessing pain represent a 

significant leap forward in understanding intricate 

human behaviors and sensations that are not easily 

quantifiable. 

The use of MRI in these two specific areas is based 

on the premise that certain mental states and 

psychological processes correspond to observable 

patterns of brain activity. Functional MRI (fMRI), 

a variant of MRI that measures brain activity by 

detecting changes associated with blood flow, has 

been especially pivotal in these studies. This 

technology relies on the fact that cerebral blood 

flow and neuronal activation are coupled; when an 

area of the brain is more active, blood flow to that 

region also increases (Huettel, Song, & McCarthy, 

2004). 

Research into deception using MRI technology 

seeks to uncover the neural substrates of lying, 

which is presumed to involve more cognitive 

resources than truthful responses. Studies such as 

those by Kozel et al. (2005) have demonstrated that 

specific regions of the brain, including the 

prefrontal cortex, show increased activity during 

deceptive responses. These findings suggest that 

deception can be physically mapped within the 

brain, providing a potential tool for lie detection 

that goes beyond traditional polygraph tests. 

Conversely, the application of MRI in pain 

assessment aims to objectively measure an 

experience that is inherently subjective. Pain, as a 

sensory and emotional experience, poses 

significant measurement challenges due to its 

personal and variable nature. However, MRI 

studies have identified consistent patterns of brain 

activity in response to painful stimuli, underscoring 

the potential of MRI to provide a biomarker for 

pain intensity and localization. For instance, Tracey 

and Mantyh (2007) have indicated that the pain 

matrix—a network of regions in the brain involved 

in perceiving and processing pain—is consistently 

activated in individuals experiencing pain. 

However, the deployment of MRI in these fields is 

not without controversy. The ethical implications of 

using MRI for deception detection raise significant 

concerns regarding privacy, consent, and the 

potential for misuse in legal settings. Similarly, the 

objectification of pain through imaging techniques 

can lead to oversimplifications of a deeply personal 

experience, potentially affecting how patients are 

treated and understood in clinical environments. 

This review critically examines the scientific 

advancements and ongoing challenges in the use of 

MRI for deception detection and pain assessment. 

It discusses the methodology behind using MRI in 

these contexts, the significant findings that have 

shaped current understandings, and the ethical 

dilemmas that arise from such applications. As we 

delve into the capabilities and limitations of MRI in 

these complex areas, we aim to provide a balanced 

perspective that considers both the technological 

potential and the profound responsibilities it entails. 

 

Section 1: MRI in Deception Detection 

The application of Magnetic Resonance Imaging 

(MRI), specifically functional MRI (fMRI), in 

deception detection is a fascinating development in 

the field of neuroscience and psychology. This 

advancement promises a more scientific basis for 

understanding and identifying deceit, potentially 

surpassing traditional methods like the polygraph 

in both reliability and validity. This section 

explores the history, current methodologies, 

significant findings, and controversies surrounding 

MRI in the detection of deception. 

 

Historical Background 

The concept of using brain imaging to detect 

deception has its roots in the early 21st century 

when researchers first began to explore the idea that 

lying could be associated with distinct brain 

patterns. Early studies, such as those by Langleben 

et al. (2002), provided preliminary evidence that 

certain brain regions were more active during 

deceptive responses than during truthful ones. 

These studies sparked significant interest in 

developing a technology-based lie detection 

method that could be used in a variety of legal and 

security settings. 

 

Current Techniques 

In deception detection, fMRI is primarily used to 

observe and measure the hemodynamic response 

related to neural activity when a subject engages in 

deceptive behavior. The underlying hypothesis is 

that deception involves more cognitive processes 

than truth-telling, such as the inhibition of truthful 

responses, the construction of a lie, and the effort to 

maintain consistency in the fabricated account. 

This cognitive complexity is believed to lead to 

increased activation in specific brain areas, such as 

the prefrontal cortex, which is involved in 

executive functions and decision-making. 

Researchers like Kozel et al. (2005) and Spence et 

al. (2004) have identified increased activity in the 
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anterior cingulate cortex and the dorsolateral 

prefrontal cortex during tasks that require 

deception. These findings support the notion that 

these brain regions play critical roles in the process 

of lying by inhibiting truthful responses and 

orchestrating the maintenance of a lie. 

 

Key Studies and Findings 

One landmark study by Ganis et al. (2003) 

demonstrated that fMRI could discriminate lying 

from truth-telling with considerable accuracy. The 

study used complex, real-life scenarios to elicit 

deceptive responses and recorded distinct neural 

signatures associated with lying. Such studies have 

bolstered the credibility of fMRI as a tool for 

deception detection, suggesting that neural 

measurements could potentially serve as reliable 

indicators of deceit. 

Further research by Monteleone et al. (2009) 

expanded on these findings by exploring the neural 

mechanisms of spontaneous versus premeditated 

lies, showing that different types of deception 

might engage different neural circuits, thus adding 

layers of complexity to the interpretation of fMRI 

data in lie detection. 

 

Controversies and Criticisms 

Despite its promising results, the use of MRI in 

deception detection is not without controversy. 

Ethical concerns arise primarily around the 

potential for invasion of privacy and the risk of 

false positives and false negatives. Critics argue 

that the ability to 'read' someone's thoughts through 

fMRI infringes on personal liberties and could be 

misused in both legal and private sectors. 

Moreover, the accuracy and reliability of fMRI in 

operational environments have been questioned. 

Studies like those by Farah et al. (2014) have 

highlighted the variability in brain activity patterns 

across individuals, which can complicate the 

interpretation of lie detection results. The legal and 

social implications of introducing such technology 

into courtrooms or for security screening are 

profound, raising issues about the admissibility of 

evidence and the ethical treatment of subjects. 

 

Limitations 

The scientific community remains cautious about 

the widespread application of fMRI in lie detection 

due to several limitations. The ecological validity 

of lab-based studies is a significant concern; real-

world lying is often more complex and less 

controlled than the scenarios replicated in research 

settings. Additionally, the high cost and immobility 

of MRI technology limit its practicality for routine 

use in many scenarios where lie detection is 

relevant. 

Furthermore, the ability of individuals to 

counteract the detection mechanisms, known as 

"countermeasures," poses a constant challenge. 

Recent studies suggest that simple techniques, such 

as altering one's physical or mental state during 

scanning, can significantly affect the results, 

leading to unreliable outcomes. 

While MRI technology has opened new avenues in 

deception detection, the field is still in its infancy. 

The promise of using fMRI to detect deception 

accurately and reliably remains tempered by ethical, 

legal, and practical challenges. Future research 

must address these limitations and develop 

standardized protocols that ensure the ethical 

application of this technology, especially in 

sensitive settings like courtrooms or national 

security. 

 

Section 2: MRI in Pain Assessment 

The assessment of pain using Magnetic Resonance 

Imaging (MRI), particularly functional MRI 

(fMRI), represents a significant advance in both 

medical and neuroscientific fields. This imaging 

technology has provided new insights into the 

neural underpinnings of pain, offering a potential 

objective measure for a predominantly subjective 

experience. This section delves into the history, 

current methodologies, significant findings, and 

clinical implications of MRI in pain assessment, 

highlighting both the advancements and the 

challenges in this field. 

 

Historical Background 

The quest to understand and measure pain has been 

a long-standing challenge due to its subjective 

nature. Traditional methods rely on patient self-

reporting, which is inherently variable and 

influenced by numerous factors, including 

emotional state and personal pain tolerance. The 

introduction of MRI in the late 20th century, and 

subsequently fMRI, opened new avenues for 

exploring pain by allowing scientists to visualize 

brain activity in response to painful stimuli. Early 

research using these techniques began to identify 

the so-called "pain matrix," a network of brain 

regions involved in processing pain signals 

(Apkarian et al., 2005). 

 

Current Techniques 

fMRI in pain assessment typically involves the 

observation of brain areas activated by nociceptive 

(pain-inducing) stimuli. These areas include the 

primary and secondary somatosensory cortices, the 

anterior cingulate cortex, and the insula, all of 

which have been noted for their roles in the sensory 

and emotional components of pain (Tracey & 

Mantyh, 2007). Researchers measure the Blood 
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Oxygen Level-Dependent (BOLD) response, 

which reflects changes in blood flow to these 

regions, indicating neural activity as the brain 

processes pain. 

 

Key Studies and Findings 

One of the landmark studies in this area by Coghill 

et al. (2003) mapped the brain responses to varying 

intensities of heat applied to the skin. The study 

found that increased stimulus intensity led to 

increased activity in the pain matrix, demonstrating 

fMRI's capability to quantify the neural correlates 

of physical pain sensation. This correlation 

between pain perception and brain activity 

highlighted fMRI's potential to serve as a bridge 

between subjective pain experience and objective 

biological markers. 

Further advancements were made with studies like 

those by Baliki et al. (2006), who explored chronic 

pain and its effects on brain function. These studies 

revealed that chronic pain could lead to 

reorganization in the brain’s structure and function, 

suggesting that pain is not merely a symptom but 

can also be a cause of significant neural changes. 

This has profound implications for understanding 

chronic pain conditions and their treatment. 

 

Clinical Implications 

The application of MRI in clinical settings is 

particularly promising for diagnosing and 

managing pain. For instance, fMRI can help 

differentiate between types of pain, such as 

nociceptive vs. neuropathic pain, which can guide 

more targeted therapy approaches (Davis, 2008). 

Moreover, understanding the brain's pain 

processing mechanisms can help in developing 

better pain management protocols, such as 

cognitive-behavioral therapies that aim to modify 

the brain's response to pain. 

In clinical trials, MRI has been used to evaluate the 

efficacy of pain treatment methods, from 

pharmaceuticals to neuromodulation techniques. 

By providing a clear picture of how pain treatment 

affects brain activity, fMRI helps in refining these 

therapies, potentially leading to more personalized 

pain management strategies. 

 

Limitations and Challenges 

Despite its advances, the use of MRI in pain 

assessment is not without limitations. The 

variability in pain tolerance and the psychological 

context of pain can affect fMRI results, making it 

challenging to standardize pain measurement 

across different individuals and conditions. 

Moreover, the high costs associated with MRI 

technology and the requirement for patients to 

remain still during scanning limit the practicality of 

fMRI for routine clinical use. 

Another significant challenge is the phenomenon of 

"placebo effect," where a patient’s expectation of 

relief can alter brain activity patterns, complicating 

the interpretation of pain-related fMRI data (Wager 

et al., 2004). This indicates that psychological 

factors can significantly influence the outcomes of 

pain assessments, necessitating a comprehensive 

approach that considers both psychological and 

physiological aspects of pain. 

 

Future Directions 

The future of MRI in pain assessment likely lies in 

the integration of new imaging techniques and 

better analytical methods. The development of real-

time fMRI, which allows for the observation of 

brain activity in real-time as patients experience 

pain or receive treatment, offers the potential for 

more dynamic and responsive pain management 

strategies. Additionally, combining fMRI data with 

other physiological markers and advanced 

computational models could enhance the precision 

and utility of pain assessments. 

MRI technology has profoundly impacted the 

understanding and management of pain, providing 

insights that were previously unattainable. While 

challenges remain in its widespread adoption and 

interpretation in clinical practice, ongoing research 

and technological advancements promise to further 

enhance its role in pain assessment, paving the way 

for more objective and effective pain management 

solutions. 

 

Section 3: Comparative Analysis 

The utilization of Magnetic Resonance Imaging 

(MRI), specifically functional MRI (fMRI), in the 

domains of deception detection and pain 

assessment presents unique insights into brain 

function and challenges associated with 

interpreting complex psychological and 

physiological states. This comparative analysis 

highlights the overlaps, differences, and synergistic 

potentials of MRI applications in these two areas, 

providing a broader understanding of its 

capabilities and limitations. 

Comparing Techniques 

Both deception detection and pain assessment 

using fMRI rely on detecting changes in blood flow 

to specific brain regions during cognitive or 

sensory tasks. In deception, the focus is on the 

prefrontal cortex and related structures involved in 

executive functions and decision-making, as these 

areas are hypothesized to be active during the 

creation and maintenance of a lie (Spence et al., 

2004). In pain assessment, the emphasis is on the 

pain matrix, which includes the thalamus, primary 
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and secondary somatosensory cortices, insula, and 

anterior cingulate cortex, as these areas are 

involved in the sensory processing and emotional 

aspects of pain (Apkarian et al., 2005). 

 

Synergistic Findings 

Despite the different cognitive and sensory focuses, 

research in both fields often reveals insights into 

the brain’s general response mechanisms to 

external and self-generated stimuli. For example, 

both fields have observed the role of the anterior 

cingulate cortex, albeit in different contexts—

modulating pain and mediating decision-making 

processes in deception (Bush et al., 2000). Such 

findings suggest a potential overlap in neural 

pathways that engage in complex cognitive and 

sensory processing, pointing to a more integrated 

understanding of brain function. 

Moreover, advancements in one field can propel 

methodological improvements in the other. 

Techniques developed to enhance signal detection 

and analysis for pain-related responses can be 

adapted to improve the accuracy of detecting deceit 

and vice versa. This cross-pollination can lead to 

better-designed fMRI studies that are capable of 

more precisely mapping brain activity related to 

various psychological and physiological states. 

 

Technical Challenges 

One of the primary challenges in both fields is the 

high variability in individual brain responses, 

which can complicate the interpretation of fMRI 

data. This variability necessitates large sample 

sizes and sophisticated statistical methods to ensure 

that findings are not due to random noise or 

idiosyncratic responses (Button et al., 2013). 

Furthermore, both applications struggle with issues 

related to the ecological validity of laboratory 

conditions versus real-world scenarios, where the 

complexity of human emotions and physiological 

states can differ significantly from controlled 

experimental setups. 

Another shared challenge is the potential for 

subjects to consciously alter their brain activity to 

skew results, known as countermeasures in 

deception detection and placebo effects in pain 

assessment. These phenomena highlight the 

dynamic nature of brain activity and the need for 

researchers to develop methods that can account for 

such variability in experimental and clinical 

settings (Wager et al., 2004). 

 

Future Directions 

The future research directions in using MRI for 

studying both deception and pain may focus on 

integrating multimodal imaging techniques and 

machine learning algorithms to enhance the 

robustness and accuracy of interpretations. For 

instance, combining fMRI with other imaging 

modalities like PET or EEG could provide 

complementary data that help validate and refine 

the findings from fMRI studies. 

Additionally, as our understanding of the ethical 

considerations evolves, especially in deception 

detection, it is crucial to develop standardized 

ethical guidelines that govern the use of these 

technologies, ensuring that they are used 

responsibly and with full regard for individuals' 

rights and privacy. 

MRI, particularly fMRI, continues to provide 

valuable insights into the complex workings of the 

human brain in the contexts of deception and pain. 

By comparing and contrasting these applications, 

researchers can leverage synergistic knowledge to 

enhance the scientific rigor and ethical application 

of this technology. Continuing to explore these 

areas will undoubtedly yield further understanding 

and refine the approaches used, benefiting both 

scientific inquiry and practical applications in 

medical and legal fields. 

 

Section 4: Future Directions 

The applications of Magnetic Resonance Imaging 

(MRI), particularly functional MRI (fMRI), in both 

deception detection and pain assessment have 

opened new pathways for understanding complex 

brain functions. However, significant challenges 

remain that need to be addressed through 

technological advances, ethical considerations, and 

methodological improvements. This section 

outlines potential future directions that could 

enhance the effectiveness and ethical use of MRI 

technology in these fields. 

 

 

 

Technological Advances 

The future of MRI in deception detection and pain 

assessment will likely see significant technological 

advancements aimed at increasing the precision, 

reliability, and accessibility of imaging techniques. 

One promising development is the integration of 

machine learning algorithms with fMRI data 

analysis. Machine learning can help in identifying 

complex patterns within large datasets that may be 

indicative of specific cognitive states or responses 

to pain. Research by Varoquaux et al. (2017) 

demonstrates the potential for using such 

algorithms to improve the classification and 

prediction of psychological and physiological 

states based on fMRI data. 

Another area of advancement includes real-time 

fMRI (rt-fMRI), which allows for the monitoring 

of brain activity in real-time and provides 
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immediate feedback to the subject. This technique 

can be particularly beneficial in clinical settings for 

pain management, where it could be used to train 

patients to control or alter their brain's response to 

pain through biofeedback (Sulzer et al., 2013). 

 

Ethical and Legal Considerations 

As the capabilities of MRI technology expand, so 

do the ethical and legal implications associated 

with its use. In deception detection, concerns about 

privacy and the potential for coercion must be 

addressed, particularly in legal contexts where the 

consequences of such assessments can be profound. 

Developing comprehensive ethical guidelines that 

govern the use of fMRI in these sensitive areas will 

be crucial. These guidelines should ensure that the 

use of this technology respects individual rights and 

is based on sound scientific evidence (Farahany, 

2012). 

In the realm of pain assessment, ethical 

considerations also include the potential for 

misinterpretation of data and over-reliance on 

neuroimaging results to the detriment of patient-

reported outcomes. Balancing the objective 

imaging data with subjective patient experiences 

will be essential to maintain a holistic approach to 

pain management and avoid potential biases in 

treatment decisions. 

 

Research Needs 

Continued research is necessary to overcome the 

current limitations of MRI technology in both 

deception detection and pain assessment. This 

includes developing standardized protocols that 

can be universally applied in diverse populations 

and various settings. Research should also focus on 

understanding the individual differences in brain 

anatomy and function that may affect responses to 

deception or pain stimuli. Studies like those by 

Treadway et al. (2015) have highlighted the 

importance of considering individual variability in 

brain function when interpreting fMRI data. 

Moreover, interdisciplinary research involving 

neuroscience, psychology, law, and ethics is 

required to holistically address the questions and 

challenges posed by the use of MRI in these 

complex areas. Collaboration across these 

disciplines can lead to more robust methodologies, 

improved interpretative frameworks, and better 

integration of MRI findings into practical 

applications. 

The future of MRI in deception detection and pain 

assessment holds great promise but also presents 

significant challenges. By embracing technological 

innovations, addressing ethical concerns, and 

promoting rigorous research, the field can move 

toward more reliable, ethical, and effective 

applications of this powerful imaging technology. 

As we advance, it is crucial that all stakeholders — 

scientists, clinicians, ethicists, and policymakers — 

work together to ensure that the benefits of MRI 

technology are realized while minimizing potential 

harms. 

 

Conclusion 

The exploration of MRI, particularly functional 

MRI (fMRI), in the realms of deception detection 

and pain assessment has significantly enhanced our 

understanding of complex brain functions. This 

critical review has covered the historical 

developments, current methodologies, significant 

findings, controversies, and future directions 

related to the use of MRI in these intriguing areas 

of research. Each section provided insights into 

how MRI technology could potentially 

revolutionize the way we understand, detect, and 

manage phenomena as subjective and elusive as 

deception and pain. 

In deception detection, MRI technology offers a 

promising alternative to traditional methods like 

polygraph tests, providing a non-invasive, 

scientifically grounded approach to understanding 

the neural underpinnings of lying. The studies 

reviewed highlight both the potential and the 

pitfalls of using fMRI in this context, emphasizing 

the increased brain activity in regions associated 

with executive functions and decision-making 

during deceptive behavior. However, the ethical 

concerns about privacy, consent, and the potential 

for misuse remain significant. These issues 

underscore the need for stringent guidelines and 

ethical standards that govern the application of 

MRI in legal and security settings. 

Similarly, in pain assessment, MRI has opened new 

vistas for objectively measuring and understanding 

pain—a subjective and deeply personal experience. 

Through the visualization of the pain matrix, 

researchers have been able to correlate physical 

stimuli with neural activity, offering new pathways 

for diagnosing and treating pain. The clinical 

implications of these findings are profound, 

suggesting that MRI could lead to more 

personalized and effective pain management 

strategies. Nonetheless, challenges such as the high 

variability in pain perception among individuals 

and the influence of psychological factors like the 

placebo effect complicate the interpretation of MRI 

data. 

The comparative analysis of MRI’s application in 

both fields revealed shared technological and 

methodological challenges, such as the need for 

improved accuracy and the adaptation of protocols 

to manage individual variability. It also highlighted 

the synergistic potential of techniques developed in 
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one field to inform and enhance research in the 

other. Future directions in MRI research will likely 

focus on integrating advanced technologies, such 

as machine learning and real-time fMRI, to 

overcome current limitations and enhance the 

utility and accuracy of MRI in clinical and forensic 

settings. 

As we move forward, the intersection of technology, 

ethics, and interdisciplinary research will play a 

crucial role in shaping the future of MRI 

applications in deception detection and pain 

assessment. Stakeholders from various 

disciplines—including neuroscience, psychology, 

law, and ethics—must collaborate to ensure that 

advancements in MRI technology benefit society in 

ethically sound and scientifically valid ways. 

In conclusion, while MRI has provided 

groundbreaking insights into the brain's response to 

deception and pain, the journey from experimental 

research to practical application is fraught with 

challenges. The path forward requires not only 

technological innovation but also a commitment to 

addressing the ethical, legal, and social 

implications of these powerful tools. By continuing 

to refine MRI techniques and by fostering an 

ongoing dialogue among researchers, clinicians, 

ethicists, and policymakers, we can harness the full 

potential of MRI to improve both forensic science 

and patient care, ensuring that these technologies 

are used responsibly and effectively. 

 

References: 

1. Apkarian, A. V., Bushnell, M. C., Treede, R. 

D., & Zubieta, J. K. (2005). Human brain 

mechanisms of pain perception and regulation 

in health and disease. European Journal of 

Pain, 9(4), 463. 

2. Baliki, M. N., Geha, P. Y., Apkarian, A. V., & 

Chialvo, D. R. (2006). Beyond feeling: 

Chronic pain hurts the brain, disrupting the 

default-mode network dynamics. Journal of 

Neuroscience, 26(6), 1398-1403. 

3. Bush, G., Luu, P., & Posner, M. I. (2000). 

Cognitive and emotional influences in anterior 

cingulate cortex. Trends in Cognitive Sciences, 

4(6), 215-222. 

4. Button, K. S., Ioannidis, J. P., Mokrysz, C., 

Nosek, B. A., Flint, J., Robinson, E. S., & 

Munafò, M. R. (2013). Power failure: why 

small sample size undermines the reliability of 

neuroscience. Nature Reviews Neuroscience, 

14(5), 365-376. 

5. Coghill, R. C., McHaffie, J. G., & Yen, Y. F. 

(2003). Neural correlates of interindividual 

differences in the subjective experience of 

pain. Proceedings of the National Academy of 

Sciences, 100(14), 8538-8542. 

6. Davis, K. D. (2008). Neuroimaging of pain: 

What does it tell us? Current Opinion in 

Supportive and Palliative Care, 2(2), 131-137. 

7. Farah, M. J., Hutchinson, J. B., Phelps, E. A., 

& Wagner, A. D. (2014). Functional MRI-

based Lie Detection: Scientific and Societal 

Challenges. Nature Reviews Neuroscience, 

15(2), 123-131. 

8. Farahany, N. A. (2012). Incriminating 

thoughts. Stanford Law Review, 64, 351-408. 

9. Ganis, G., Kosslyn, S. M., Stose, S., 

Thompson, W. L., & Yurgelun-Todd, D. A. 

(2003). Neural correlates of different types of 

deception: An fMRI Investigation. Cerebral 

Cortex, 13(8), 830-836. 

10. Huettel, S. A., Song, A. W., & McCarthy, G. 

(2004). Functional Magnetic Resonance 

Imaging. Sunderland, MA: Sinauer Associates. 

11. Kozel, F. A., Padgett, T. M., & George, M. S. 

(2005). A replication study of the neural 

correlates of deception. Behavioral 

Neuroscience, 119(4), 876-886. 

12. Langleben, D. D., Schroeder, L., Maldjian, J. 

A., et al. (2002). Brain Activity during 

Simulated Deception: An Event-Related 

Functional Magnetic Resonance Study. 

NeuroImage, 15(3), 727-732. 

13. Monteleone, G. T., Phan, K. L., Nusbaum, H. 

C., Fitzgerald, D., & Irick, J. S. (2009). 

Detecting Deceptive Responses: The Role of 

the Prefrontal Cortex. Social Neuroscience, 

4(5), 461-469. 

14. Spence, S. A., Farrow, T. F., Herford, A. E., 

Wilkinson, I. D., Zheng, Y., & Woodruff, P. W. 

(2004). Behavioural and Functional 

Anatomical Correlates of Deception in 

Humans. Neuroreport, 15(4), 649-653. 

15. Sulzer, J., Haller, S., Scharnowski, F., 

Weiskopf, N., Birbaumer, N., Blefari, M. L., ... 

& Sitaram, R. (2013). Real-time fMRI 

neurofeedback: Progress and challenges. 

NeuroImage, 76, 386-399. 

16. Tracey, I., & Mantyh, P. W. (2007). The 

cerebral signature for pain perception and its 

modulation. Neuron, 55(3), 377-391. 

17. Treadway, M. T., Buckholtz, J. W., 

Schwartzman, A. N., Lambert, W. E., & Zald, 

D. H. (2015). Worth the 'EEfRT'? The effort 

expenditure for rewards task as an objective 

measure of motivation and anhedonia. PloS 

one, 10(7), e0133597. 

18. Varoquaux, G., & Thirion, B. (2017). How 

machine learning is shaping cognitive 

neuroimaging. GigaScience, 6(9), 1-8. 

19. Wager, T. D., Rilling, J. K., Smith, E. E., 

Sokolik, A., Casey, K. L., Davidson, R. J., ... 

& Cohen, J. D. (2004). Placebo-induced 



Exploring The Truth: A Critical Review Of MRI In Detecting Deception And Pain                                          Section A-Research Paper 

 

Eur. Chem. Bull. 2022, 11(Regular Issue 09), 1111 – 1118  1118 

changes in FMRI in the anticipation and 

experience of pain. Science, 303(5661), 1162-

1167. 

 

 

 


