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Abstract
Chronic pain is a complex phenomenon whose assessment involves not only physiological but also
psychological and social components. Due to its subjective and variable nature, accurately measuring
chronic pain remains challenging in both clinical practice and research settings. Various assessment
approaches have been developed to evaluate pain and its impact on patients; however, many commonly
used methods, particularly unidimensional tools, primarily focus on pain intensity and often fail to capture
its broader effects on affective, cognitive, and functional domains.

Recent advances in pain science have led to the development of more objective and mechanistically
informative evaluation techniques. Approaches that assess sensory function provide insights into peripheral
and central pain processing, while advanced imaging technologies have improved understanding of brain
mechanisms and neural adaptations associated with chronic pain. In addition, emerging sensor-based
devices and digital health tools enable continuous, real-time monitoring of physiological and functional
parameters related to pain. These developments align with evolving conceptual frameworks that recognize
chronic pain as a distinct clinical condition rather than merely a symptom.

The integration of conventional assessment approaches with advanced multidimensional techniques holds
significant potential to enhance the accuracy and clinical relevance of pain evaluation. This scientific
communication aims to highlight current methodologies, identify existing challenges, and explore future
directions, emphasizing the importance of a holistic and standardized approach to pain assessment.
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Editorial
Pain is a complex and multifaceted experience that continues to be among the most common grounds for
seeking medical help in the world. Pain is increasingly recognized as more than just a symptom; rather, it
can be seen as a pathological entity that has a considerable influence on psychological well-being, physical
functioning, and general quality of life. According to the International Association for the Study of Pain,
pain is defined as “an unpleasant sensory and emotional experience associated with or similar to actual or
potential tissue damage” [1]. Specifically, chronic pain constitutes a considerable global public health issue
due to the associated disability and low productivity level [2].

Despite all developments that have occurred in the understanding of pain mechanisms, the evaluation of
pain remains largely centered on commonly used rating scales such as the Numeric Rating Scale (NRS),
Visual Analog Scale (VAS), and Verbal Rating Scale (VRS). Although these measurement tools are
straightforward and widely adopted, they primarily assess pain intensity and often do not fully capture the
qualitative, affective, and functional dimensions of pain. In condition-specific contexts, instruments such as
the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) have been developed to
assess pain alongside physical function and stiffness, particularly in patients with osteoarthritis (OA). While
WOMAC provides a more comprehensive and function-oriented evaluation, it is limited to specific clinical
populations with hip and knee OA, especially elderly people, and may not be broadly applicable across
diverse pain conditions, because it is specially developed to assess the three major problems associated with
hip and knee OA [3]. Furthermore, the subjective nature of these measurement scales makes them
susceptible to variability influenced by an individual's psychological and physiological state [4,5].

During years of development, a shift in paradigm has occurred toward a more pragmatic view of pain, which
is propelled by progressions in psychophysics, neurobiology, and digital health sciences. Future
methodologies like quantified sensory examination, biomarker discovery, neuroimaging procedures, and
patient-based outcome measures have broadened the scope of pain assessment beyond intensity
measurement. These methodologies intend to offer semi-objective and objective perspectives on
mechanisms involved and further elaborate on the characteristics of pain disorders [6,7].
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With an increasing appreciation for the multifaceted nature of pain, there have been attempts to integrate
the evaluation process by including subjective reporting along with physiological and physical
measurements. Such evaluations take into consideration not only the physiological aspects but also the
functional, behavioral, and psychological factors that affect the experience of pain. Among these, the
physical aspect of pain refers to the effect of pain on movement, functioning, sleep, and other activities.

It is obvious that pain may have a serious negative impact on physical functioning, decrease involvement in
usual activities, and cause fatigue. The measurement of functional limitations is critical for obtaining the
necessary information about the real impact of pain and consequences for patients’ health and quality of
life. Several scales and objective measurements are commonly used to evaluate physical limitations
associated with pain. In addition, objective performance-based assessments, including the Timed Up and Go
Test and the Six-Minute Walk Test, provide important measures of mobility, gait performance, endurance,
and functional independence. These assessments are clinically significant, as greater pain severity is often
correlated with poorer physical performance and increased functional disability [8].

This approach is consistent with the biopsychosocial model of pain, according to which various factors such
as depression and anxiety play a role in the development of pain perception and significantly influence
chronic pain perception and physical functioning, which can be assessed using validated instruments like
the Hospital Anxiety and Depression Scale (HADS), Beck Depression Inventory, and Patient Health
Questionnaire-9 [9].

In this context, the current scientific publication is intended to offer a brief summary of the methods for
assessing pain in the modern world, emphasizing the shift from classical subjective measurement scales to
modern multidimensional and technology-based approaches. In this respect, this study intends to add to the
existing discussion on the need for an improved approach to the assessment of pain.

Conceptual framework of pain
Pain is considered a multifaceted phenomenon that includes sensory, emotional, cognitive, and social
dimensions. The modern conception of pain cannot be confined within the framework of the biomedical
paradigm since pain is associated with the interaction between physical processes and psychological and
environmental factors. Indeed, this shift in the conception of pain can be illustrated by the new definition
“An unpleasant sensory and emotional experience associated with actual or potential tissue damage, or
described in terms of such damage” provided by the International Association for the Study of Pain. This
definition emphasizes that pain not only is the outcome of tissue damage but also involves the emotional
and psychological elements [1].

In terms of its mechanism, pain can be divided into three main categories: nociceptive, neuropathic, and
nociplastic pain. Nociceptive pain is caused by any actual or potential injury to non-neural tissues.
Neuropathic pain, on the other hand, occurs when there is a lesion or disease that has affected the
somatosensory nervous system; symptoms include burning, tingling, and electric shock-like pain [10]. A new
concept in pain mechanism is nociplastic pain, which refers to pain that is caused by abnormal nociception
even if there is no sign of injury to the tissues or a lesion to the somatosensory system, as found in
fibromyalgia patients [11].

Pain can also be divided into two major types on the basis of duration, namely, acute and chronic. Acute pain
often acts as a defense mechanism, which helps us to detect tissue damage and heal from it. Chronic pain,
which refers to the pain that persists for more than the expected time required for healing of tissues (usually
greater than three months), is considered a different medical entity rather than just being a sign of the
disease [12].

The biopsychosocial model offers a framework that helps understand pain by taking into account biological
processes in relation to mental states, such as mood, cognition, and coping as well as social context. It
emphasizes the idea that pain is not only driven by sensory nociception but also influenced by personal
experience and expectation. Therefore, an appropriate assessment of pain should take into consideration all
of these factors and not be based on just one of them.

Generally speaking, there has been a shift in the way of understanding pain toward a more holistic approach.
The understanding of the complexity of pain mechanisms and experiences is crucial to pain assessment in
today's medicine.

Conventional pain assessment tools
Various tools are available to evaluate pain in patients, each with specific advantages and limitations.
Commonly used unidimensional tools such as the VAS and NRS are simple, rapid, and easy to administer for
assessing pain intensity, with the NRS frequently recommended in both clinical practice and research
because of its convenience for verbal and written administration. These scales are clinically significant for
monitoring symptom severity, evaluating treatment response, and facilitating communication between
patients and healthcare professionals. However, both primarily assess pain intensity and do not provide a
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multidimensional evaluation of the pain experience. Therefore, more comprehensive assessment tools have
been developed. The McGill Pain Questionnaire (MPQ) evaluates both the intensity and qualitative
characteristics of pain, allowing assessment of sensory and affective dimensions. Similarly, the Chronic Pain
Grade Scale measures chronic pain severity and its impact on daily functioning, while the Short Form-36
Bodily Pain Scale assesses pain in relation to overall health and quality of life, enabling comparisons across
different populations and clinical conditions [5]. Such tools provide a more comprehensive and functional
assessment within specific clinical contexts while complementing traditional intensity-based measures.

The VAS usually comprises a 10 cm scale labeled with descriptions like "no pain" and "worst possible pain,"
giving patients the option to point out their degree of pain sensation. On the other hand, the NRS is based
on a numeric scale, mostly ranging between 0 and 10, whereas the VRS classifies pain on the basis of
descriptions like mild, moderate, and severe [11]. These methods have been proven reliable and responsive
in acute pain assessments.

Even though these traditional methods are commonly employed, they have multiple drawbacks that must be
taken into account. For one thing, they are based on self-reports, which can vary according to personal pain
tolerance levels, emotions, culture, and mental processes. This means that there may be large differences
between individuals that will inevitably influence the results [13]. Furthermore, these pain measurement
methods focus on pain intensity but fail to measure other vital parameters, including pain characteristics,
duration, functionality, and psychological effects.

Whereas standard pain assessments may prove very useful in many cases, they can also be further improved
in more complicated chronic pain cases, for instance, through the use of other types of assessments that are
complementary to them. Chronic pain can, indeed, prove dynamic and be affected by processes like central
sensitization, and other modes of assessing this type of pain can be useful. Another example of when special
consideration should be taken is during the assessment of pain in special populations.

In order to overcome these deficiencies, multidimensional scales like the MPQ and the Brief Pain Inventory
(BPI) have been devised. The MPQ and BPI include a series of well-structured queries and descriptions that
are intended to be easily comprehensible by patients. Through the inclusion of sensory, emotional, and
functional aspects, they offer a more complete assessment of pain experience [14,15]. However, their
increased complexity and time requirements may limit routine clinical use. Generally, despite the
importance of traditional methods used to measure pain, it is evident that the weaknesses associated with
such methods underscore the need to adopt other pain measurement methods that can be more effective in
addressing the multifaceted aspects of pain.

Emerging and advanced pain evaluation techniques
As a result of advances in research on and technology related to pain, there have been many innovative
assessment tools created that go beyond the conventional subjective measures of pain. Such new tools seek
to bring forth an objective or multidimensional perspective of the processes behind pain in order to increase
diagnostic precision and stratification.

Quantitative Sensory Testing

Quantitative sensory testing (QST) is a psychophysical technique employed to determine the functional
status of sensory nerves based on their response to controlled sensory stimuli such as temperature, pressure,
and vibration. QST tests enable the examination of sensory pathways from peripheral to central nervous
system levels and have proven useful in studying neuropathic pain states. The standardized QST protocol is
designed to detect sensory dysfunctions like hyperalgesia and allodynia [16]. Despite its utility, QST requires
specialized equipment and trained personnel, and its results may still be influenced by patient cooperation
and cognitive factors, limiting its routine clinical applicability.

Neuroimaging Techniques

The use of neuroimaging has been pivotal in furthering knowledge of pain mechanisms, particularly in
observing the areas of the brain that are part of the process, which have been labeled as the “pain matrix.”
Through functional MRI (fMRI) and PET, one can study the brain activity related to the nociceptive and
emotional aspects of pain [17].

Neuroimaging research employing fMRI, resting-state fMRI, and PET demonstrates structural and
functional alterations in pain processing domains, including the anterior cingulate cortex, insula, thalamus,
and prefrontal cortex, among individuals with chronic pain disorders such as fibromyalgia and chronic low
back pain. Some studies also find that when the subjects are compared with healthy humans, they showed
regional gray matter alterations, functional connectivity reduction within descending pain-modulatory
pathways, and enhanced activation of the pain matrix, which supports the occurrence of altered central pain
processing and sensitization mechanisms [18]. Thus, the findings advanced the knowledge of the physiology
of chronic pain and might help in the emergence of imaging biomarkers for diagnosis, symptom monitoring,
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and assessment of treatment response. Nevertheless, neuroimaging's usefulness for pain evaluation
purposes is somewhat constrained by its high cost, technical difficulty, and difficulty interpreting results on
an individual basis. At present, these methods are used mainly for research purposes and not for clinical
evaluations.

Biomarkers in Pain Evaluation

The search for biological markers for pain has proven to be an interesting field of research that could bring
objectivity to pain assessment. Biological markers, such as pro-inflammatory cytokines (interleukin-6,
tumor necrosis factor-alpha), neuropeptides, and polymorphisms of genes, have been studied due to their
possible involvement in the modulation of pain or the vulnerability to chronic pain [19].

Even though these markers provide information on the pathophysiology involved in a certain painful
condition, their application in a clinical setting is difficult due to problems with sensitivity, variability, and
thresholds. Therefore, none of these markers is currently used in practice.

Digital and Wearable Technologies

The incorporation of digital health tools in pain assessment techniques has opened up new avenues for
continuous and real-time monitoring of the condition. Using mobile apps and ePain diaries can help
individuals record their pain levels, triggering factors, and functioning capabilities, thereby minimizing the
recall bias and providing accurate information [20]. Additionally, wearable devices have made pain
assessments even more effective by measuring physiological variables like physical activity, sleep patterns,
and heart rate variability (HRV), which may be linked to pain sensations. These technologies support
longitudinal tracking and personalized pain profiling; however, challenges related to data privacy, user
adherence, and standardization remain to be addressed.

Emerging biosensor wearables like electroencephalography (EEG)-based headbands, like the Muse headband
(InteraXon, Toronto, Canada), have allowed for the detection of brain activity in a non-invasive manner
(Figure 1). Neural activity that correlates with cognition and affect can be captured using such devices. The
ability of such a wearable to detect neural oscillations that correlate with pain perception makes them a
promising method for pain assessment [21]. However, more validation is needed to confirm the utility of the
devices in pain evaluation.

FIGURE 1: Muse headband
Digital and wearable technology for the assessment of pain. Image captured from the actual instrument available
at the authors' facility.

Patient-Reported Outcome Measures

Patient-reported outcome measures (PROMs) are considered a multidimensional assessment approach that
includes not only the measurement of the subjective experience of pain but also its consequences related to
functional status and quality of life. The application of PROMs is quite widespread in clinical practice as well
as scientific research; nevertheless, the nature of self-representation in these measures and the risk of
respondent burden can make them less valuable for certain patients.

In general, all of these techniques indicate a tendency toward multidimensional and mechanisms-oriented
evaluation of pain. Although all methods have their advantages and disadvantages, their combination may
be beneficial in assessing pain in modern medicine.
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Integration of multidimensional pain assessment
As research into pain has evolved and recognized that pain is a complex and multidimensional
phenomenon, a multifaceted method for evaluating it is required. Since no single measurement instrument
can measure the intricacies of pain, a modern method involves the utilization of complementary techniques.
An example of such a strategy would be the biopsychosocial perspective on pain, which recognizes that pain
is influenced by the interactions between biological, psychological, and sociological factors. For clinical
purposes, multiple approaches may be utilized simultaneously to assess pain by using patient-reported
outcomes such as pain intensity rating scales and PROMs, along with the utilization of objective or
semiobjective assessment methods like QST or functional testing. Self-reporting provides information about
the subjective experience of the pain suffered by the individual, while objective measures can help in
understanding the possible mechanisms that might be contributing to the pain condition, such as peripheral
sensitization or central nervous system involvement [22]. The combination of all these tools allows a better
phenotyping of pain, which is critical in comprehending the variation of pain presentation between
different patients.

Additionally, the inclusion of functional outcomes, such as activity, sleep, and performance, increases the
clinical significance of pain assessments because these symptoms have been associated with pain intensity
and disability [23]. This advancement is possible thanks to digital health technologies that monitor patient
self-reports and physiological data in real-time through wearable devices.

Moreover, multidimensional assessment models may contribute to moving pain management into the realm
of precision medicine. Integration of various forms of information may enable more accurate patient
stratification according to their specific pathophysiology and symptomatology [24]. While implementing
multidimensional models for pain assessment on a routine basis poses difficulties because of
standardization problems and associated expenses, their benefits cannot be overlooked.

In summary, the use of multidimensional instruments in pain assessment marks a milestone in the field of
pain management. It shifts the focus from singular evaluation to a more holistic model of assessment that
can aid in developing a treatment plan that is more precise and efficient.

Challenges and future directions
Despite the marked improvements in the methods used to assess pain, a number of obstacles prevent its
more comprehensive application. One of the key problems lies in the absence of standardization in testing
procedures. It makes the use of advanced testing methods more complicated due to their difficulty in
comparing to other findings and incorporating into the usual practice of clinicians.

Another crucial constraint involves the availability and affordability of novel technology. Methods like
neuroimaging and QST involve the need for specific instruments and highly trained personnel who can
interpret the results, and the conditions under which they operate are not always found in all healthcare
facilities, especially in developing countries. The analysis of the results obtained through these methods is
also complicated.

The search for accurate and validated biomarkers of pain remains ongoing. Despite extensive research into
biological markers such as inflammatory cytokines and neurochemical mediators, no biomarker has yet
demonstrated sufficient reliability and specificity to be established as a definitive diagnostic tool. This
highlights the persistent gap in objective pain assessment and underscores the need for more robust and
reproducible indicators.

Ethical considerations also arise with the increasing use of advanced technologies, particularly
neuroimaging and EEG-based approaches. Pain is closely linked to dynamic brain activity, involving
complex interactions across multiple neural networks responsible for sensory, emotional, and cognitive
processing. Techniques such as EEG and functional imaging attempt to capture these pain-brain interactions
by identifying neural signatures associated with pain perception. However, interpreting such brain-derived
data presents challenges related to individual variability, contextual influences, and the risk of
overgeneralization. Moreover, reliance on brain-based metrics raises concerns regarding privacy, potential
misuse, and the overemphasis on objective findings in a fundamentally subjective experience. It is therefore
essential that these technologies are used to complement, rather than replace, patient-reported outcomes,
ensuring that the individual’s lived experience of pain remains central to evaluation.

In terms of the future, integrating artificial intelligence and machine learning can prove to be a very
promising route to take. Both of these technologies make it possible to analyze large amounts of data
collected from various sources. In terms of pain, clinical, behavioral, and physiologic information can be
collected and analyzed.

The future work in this field must be directed at creating standardized, reliable, and easily available tools
that could be seamlessly integrated into clinical practice. The necessity to develop the link between
scientific achievements and their practical implementation in medicine deserves special attention. In
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general, solving these problems is crucial for moving forward to more objective and personalized pain
assessment paradigms.

Conclusion
Pain assessment has evolved into a multidimensional process integrating advances in neurobiology,
psychophysics, and digital health. While conventional assessment tools remain valuable for their simplicity
and ease of use, they are limited in capturing the complexity of pain as a subjective experience. Condition-
specific instruments further emphasize the importance of evaluating functional impairment alongside pain
intensity. Emerging approaches, including brain activity-based techniques and advanced imaging methods,
provide insights into pain-brain interactions and offer objective support to traditional self-reported
measures. However, challenges related to standardization, accessibility, and clinical implementation persist.

Consequently, improving pain assessment requires an approach that integrates objective advancements
with the subjective perception of the patient. Such a combination has the potential to enhance the reliability
of evaluation and support more informed clinical decision-making, ultimately improving patient outcomes.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Maheshvari N. Patel, Nayan Patel

Acquisition, analysis, or interpretation of data:  Maheshvari N. Patel, Nayan Patel

Drafting of the manuscript:  Maheshvari N. Patel, Nayan Patel

Critical review of the manuscript for important intellectual content:  Maheshvari N. Patel, Nayan Patel

Supervision:  Maheshvari N. Patel, Nayan Patel

Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
The authors extend their sincere gratitude to NovoBliss Research Private Limited, along with their
committed teams, for their collaborative support. Special acknowledgment is due to Ms. Shambhavi
Srivastava and Dr. Disha Pandya, Medical Writer, for their assistance in drafting and preparing the
manuscript, and Dr. Devarshi Shah for review of the manuscript.

References
1. Raja SN, Carr DB, Cohen M, et al.: The revised International Association for the Study of Pain definition of

pain: concepts, challenges, and compromises. Pain. 2020, 161:1976-82. 10.1097/j.pain.0000000000001939
2. Goldberg DS, McGee SJ: Pain as a global public health priority . BMC Public Health. 2011, 11:770.

10.1186/1471-2458-11-770
3. Pollard B, Johnston M, Dixon D: Exploring differential item functioning in the Western Ontario and

McMaster Universities Osteoarthritis Index (WOMAC). BMC Musculoskelet Disord. 2012, 13:265.
10.1186/1471-2474-13-265

4. Hjermstad MJ, Fayers PM, Haugen DF, et al.: Studies comparing Numerical Rating Scales, Verbal Rating
Scales, and Visual Analogue Scales for assessment of pain intensity in adults: a systematic literature review.
J Pain Symptom Manage. 2011, 41:1073-93. 10.1016/j.jpainsymman.2010.08.016

5. Hawker GA, Mian S, Kendzerska T, French M: Measures of adult pain: Visual Analog Scale for Pain (VAS
Pain), Numeric Rating Scale for Pain (NRS Pain), McGill Pain Questionnaire (MPQ), Short-Form McGill Pain
Questionnaire (SF-MPQ), Chronic Pain Grade Scale (CPGS), Short Form-36 Bodily Pain Scale (SF-36 BPS),
and Measure of Intermittent and Constant Osteoarthritis Pain (ICOAP). Arthritis Care Res (Hoboken). 2011,
63 Suppl 11:S240-52. 10.1002/acr.20543

6. Tracey I, Bushnell MC: How neuroimaging studies have challenged us to rethink: is chronic pain a disease? .
J Pain. 2009, 10:1113-20. 10.1016/j.jpain.2009.09.001

7. van Driel ME, Huygen FJ, Rijsdijk M: Quantitative sensory testing: a practical guide and clinical
applications. BJA Educ. 2024, 24:326-34. 10.1016/j.bjae.2024.05.004

 
Published via NovoBliss Research - Contract
Research Organization (CRO)

2026 Patel et al. Cureus 18(5): e109593. DOI 10.7759/cureus.109593 6 of 7

https://dx.doi.org/10.1097/j.pain.0000000000001939
https://dx.doi.org/10.1097/j.pain.0000000000001939
https://dx.doi.org/10.1186/1471-2458-11-770
https://dx.doi.org/10.1186/1471-2458-11-770
https://dx.doi.org/10.1186/1471-2474-13-265
https://dx.doi.org/10.1186/1471-2474-13-265
https://dx.doi.org/10.1016/j.jpainsymman.2010.08.016
https://dx.doi.org/10.1016/j.jpainsymman.2010.08.016
https://dx.doi.org/10.1002/acr.20543
https://dx.doi.org/10.1002/acr.20543
https://dx.doi.org/10.1016/j.jpain.2009.09.001
https://dx.doi.org/10.1016/j.jpain.2009.09.001
https://dx.doi.org/10.1016/j.bjae.2024.05.004
https://dx.doi.org/10.1016/j.bjae.2024.05.004


8. Gatchel RJ, Peng YB, Peters ML, Fuchs PN, Turk DC: The biopsychosocial approach to chronic pain:
scientific advances and future directions. Psychol Bull. 2007, 133:581-624. 10.1037/0033-2909.133.4.581

9. Asanova A, Ovdii M, Mukharovska I, Skrynnyk O: The role of catastrophizing, depression and anxiety in
chronic pain: a cross-sectional pilot study. Int Neurol J (Ukr). 2024, 20:334-42. 10.22141/2224-
0713.20.7.2024.1113

10. Treede RD, Jensen TS, Campbell JN, et al.: Neuropathic pain: redefinition and a grading system for clinical
and research purposes. Neurology. 2008, 70:1630-5. 10.1212/01.wnl.0000282763.29778.59

11. Kosek E, Cohen M, Baron R, et al.: Do we need a third mechanistic descriptor for chronic pain states? . Pain.
2016, 157:1382-6. 10.1097/j.pain.0000000000000507

12. Treede RD, Rief W, Barke A, et al.: Chronic pain as a symptom or a disease: the IASP Classification of
Chronic Pain for the International Classification of Diseases (ICD-11). Pain. 2019, 160:19-27.
10.1097/j.pain.0000000000001384

13. Turk DC, Melzack R: The measurement of pain and the assessment of people experiencing pain . Handbook
of Pain Assessment. Guilford Press, 2011. 3-16.

14. Melzack R: The McGill Pain Questionnaire: major properties and scoring methods . Pain. 1975, 1:277-99.
10.1016/0304-3959(75)90044-5

15. Cleeland CS, Ryan KM: Pain assessment: global use of the Brief Pain Inventory . Ann Acad Med Singap. 1994,
23:129-38.

16. Rolke R, Baron R, Maier C, et al.: Quantitative sensory testing in the German Research Network on
Neuropathic Pain (DFNS): standardized protocol and reference values. Pain. 2006, 123:231-43.
10.1016/j.pain.2006.01.041

17. Apkarian AV, Bushnell MC, Treede RD, Zubieta JK: Human brain mechanisms of pain perception and
regulation in health and disease. Eur J Pain. 2005, 9:463-84. 10.1016/j.ejpain.2004.11.001

18. Kim D, Chae Y, Park HJ, Lee IS: Effects of chronic pain treatment on altered functional and metabolic
activities in the brain: a systematic review and meta-analysis of functional neuroimaging studies. Front
Neurosci. 2021, 15:684926. 10.3389/fnins.2021.684926

19. Uçeyler N, Sommer C: Cytokine regulation in animal models of neuropathic pain and in human diseases .
Neurosci Lett. 2008, 437:194-8. 10.1016/j.neulet.2008.03.050

20. Nicholas M, Vlaeyen JW, Rief W, et al.: The IASP classification of chronic pain for ICD-11: chronic primary
pain. Pain. 2019, 160:28-37. 10.1097/j.pain.0000000000001390

21. Schulz E, May ES, Postorino M, et al.: Prefrontal gamma oscillations encode tonic pain in humans . Cereb
Cortex. 2015, 25:4407-14. 10.1093/cercor/bhv043

22. Turk DC, Dworkin RH, Allen RR, et al.: Core outcome domains for chronic pain clinical trials: IMMPACT
recommendations. Pain. 2003, 106:337-45. 10.1016/j.pain.2003.08.001

23. Naranjo-Hernández D, Reina-Tosina J, Roa LM: Sensor technologies to manage the physiological traits of
chronic pain: a review. Sensors (Basel). 2020, 20:365. 10.3390/s20020365

24. Fillingim RB: Individual differences in pain: understanding the mosaic that makes pain personal . Pain.
2017, 158 Suppl 1:S11-8. 10.1097/j.pain.0000000000000775

 
Published via NovoBliss Research - Contract
Research Organization (CRO)

2026 Patel et al. Cureus 18(5): e109593. DOI 10.7759/cureus.109593 7 of 7

https://dx.doi.org/10.1037/0033-2909.133.4.581
https://dx.doi.org/10.1037/0033-2909.133.4.581
https://dx.doi.org/10.22141/2224-0713.20.7.2024.1113
https://dx.doi.org/10.22141/2224-0713.20.7.2024.1113
https://dx.doi.org/10.1212/01.wnl.0000282763.29778.59
https://dx.doi.org/10.1212/01.wnl.0000282763.29778.59
https://dx.doi.org/10.1097/j.pain.0000000000000507
https://dx.doi.org/10.1097/j.pain.0000000000000507
https://dx.doi.org/10.1097/j.pain.0000000000001384
https://dx.doi.org/10.1097/j.pain.0000000000001384
https://www.guilford.com/excerpts/turk.pdf?t=1
https://dx.doi.org/10.1016/0304-3959(75)90044-5
https://dx.doi.org/10.1016/0304-3959(75)90044-5
https://pubmed.ncbi.nlm.nih.gov/8080219/
https://dx.doi.org/10.1016/j.pain.2006.01.041
https://dx.doi.org/10.1016/j.pain.2006.01.041
https://dx.doi.org/10.1016/j.ejpain.2004.11.001
https://dx.doi.org/10.1016/j.ejpain.2004.11.001
https://dx.doi.org/10.3389/fnins.2021.684926
https://dx.doi.org/10.3389/fnins.2021.684926
https://dx.doi.org/10.1016/j.neulet.2008.03.050
https://dx.doi.org/10.1016/j.neulet.2008.03.050
https://dx.doi.org/10.1097/j.pain.0000000000001390
https://dx.doi.org/10.1097/j.pain.0000000000001390
https://dx.doi.org/10.1093/cercor/bhv043
https://dx.doi.org/10.1093/cercor/bhv043
https://dx.doi.org/10.1016/j.pain.2003.08.001
https://dx.doi.org/10.1016/j.pain.2003.08.001
https://dx.doi.org/10.3390/s20020365
https://dx.doi.org/10.3390/s20020365
https://dx.doi.org/10.1097/j.pain.0000000000000775
https://dx.doi.org/10.1097/j.pain.0000000000000775

	Contemporary Approaches to Pain Assessment and Management: A Clinical Perspective
	Abstract
	Editorial
	Conceptual framework of pain
	Conventional pain assessment tools
	Emerging and advanced pain evaluation techniques
	FIGURE 1: Muse headband

	Integration of multidimensional pain assessment
	Challenges and future directions
	Conclusion

	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


