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Abstract
How can pain science objectively know pain experience when it is subjective and private? 
Viewed as a puzzle about pain research methods, I make the pragmatic point that pain 
science has for decades used established objective methods to generate powerful data 
about the subjective dimensions of pain experience. However, as important as these 
methods are for our understanding of pain, they alone cannot describe subjective pain 
under the fluctuating conditions of everyday life, especially chronic pain, or provide a 
research strategy to model pain-brain relationships. I propose that an integrative research 
line I label “Subjective-Neuroscience of Pain” can address this research challenge and silence 
the puzzle via three main research activities: (1) using “subjective research methods”, such 
as the Experiential-Phenomenological Method, describe subjective pain experiences, 
especially chronic pain experiences; (2) using relevant objective neuroscientific procedures 
(e.g., neurofeedback), relate subjective pain descriptions to brain activity; and (3) develop an 
online repository and archive for the storage and sharing of subjective pain data and pain-
brain data. The confluence of these activities within “Subjective-Neuroscience of Pain” may 
uniquely contribute to the understanding of pain.

Introduction
According to the International Association for the Study of Pain (IASP), “Pain is always subjective” (IASP, 
1994). The term subjective emphasises the patient’s personal experience when in pain rather than the 
tissue damage causing the experience. Accordingly, if a pain is not being felt by its owner then it does 
not exist. Subjective pain is also private in that no one else can know my pain in the exact way I can. 
Whereas I can know my pain by directly feeling it, you must infer my experience using whatever verbal 
and nonverbal information is available to you. The subjectivity and privacy of pain seems to present a 
puzzle for pain science. On the one hand, pain scientists widely endorse the IASP definition of pain as 
a subjective experience. On the other hand, pain science follows the demands of established scientific 
research methodology that upholds the objectivity of evidence and publicly verifiable results. How is 
the pain scientist to objectively know pain when it seems to be necessarily subjective and private?

An initial response to puzzlement about how pain science objectively can know pain when it is 
subjective and private is to reply that, irrespective of philosophical presuppositions, pain science 
has been happily studying pain for many decades already, using established scientific methods to 
generate powerful and reliable pain data. This body of research has succeeded in explaining some 
of the fundamental dimensions of pain experience (i.e., sensations, feelings, cognitions) and their 
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manifestation in the human brain, including specific neuron categories and neuroanatomical pathways 
involved in pain (e.g., Bushnell et al. 1984; Price 2000), the mechanisms of pain reduction, and the 
effectiveness of pain-reducing treatments (e.g., Melzack, 1984). Still, a philosophical dualist may not 
be satisfied with scientific achievement: “Sure, pain depends on brain activity, and pain science has 
measured it and has come to know it, but at the end of the day, pains are knowable only through 
subjective experience, which is private. Pain science knows brain correlates of pain not pain itself” (e.g., 
Chalmers, 1996). 

In response to this dualist argument, it should be said that the object of pain science is not brain 
activity alone, as dualism implies, but brain activity as related to subjective pain experience (Price 
et al., 2002; Price & Aydede, 2005; Price & Barrell, 2012). Pain science has undertaken a combined 
research project of scientific observation and subjective experience without rejecting an objective 
methodological approach in subjective data collection. This is directly evident in traditional psycho-
physical experiments in which participants are asked to detect and make quantitative judgments 
about different dimensions of pain based on quantitatively controlled stimuli in paradigms of 
discrimination, detection and direct scaling (e.g., psychophysical rating scales and post-experiment 
questionnaires), and in relating personal pain reports obtained with those derived from similarly 
designed neuroscientific studies. Also, the point is evident in conventional preclinical animal studies 
of pain: inasmuch as such studies are conducted to indirectly reveal something about the subjective 
experience of human pain, to what extent do they await human confirmation in future laboratory 
and clinical studies (Price & Aydede, 2005)?

As a final note to the philosophical dualist, the traditional application of subjective and objective 
methods in the study of pain actually implies that some form of dualism is correct about pain (Price 
& Aydede, 2005). However, this dualism is not of the metaphysical variety, according to which pain 
experience and correlated brain activity must be distinct types of things—“pain science knows 
brain correlates of pain not pain itself”—rather, the dualism at issue concerns two different ways of 
scientifically accessing pain, of knowing it from the use of both subjective (qualitative) and objective 

(quantitative) pain data (Price & Aydede, 2005). Still, the success of pain psychophysics and objective 
pain research generally creates a problem for understanding subjective pain experience. In many 
psychophysical human pain studies, subjective data is typically collected by means of pre-defined rating 
scales and post-experiment questionnaires. A major limitation of such methods is that they cannot 
directly measure pain as it is subjectively lived by persons in pain under the conditions of everyday life 
(Price et al., 2002; Price & Aydede, 2005; Price & Barrell, 2012). While awareness of qualitative research of 
lived pain is increasing in the field of pain, it is far from established and needs promoting from within the 
field by pain researchers (Osborn & Rodham, 2010). Thus, a pressing need in pain research is to conduct 
more studies of lived pain experience using qualitative research methods, research that ultimately can 
integrate qualitative data with quantitative data to produce a fuller understanding of the nature of pain. 
In the next section, I describe a pathway for implementing this particular line of pain research.

The object of pain science is not brain activity alone, as dualism implies, 
but brain activity as related to subjective pain experience.

The success of pain psychophysics and objective pain research generally 
creates a problem for understanding subjective pain experience. 
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Towards a Subjective-Neuroscience of Pain
The novel line of integrative pain research that I promote in this article involves three main 
research activities: 

1. describing pain experiences as actually lived, especially chronic pain experiences that coexist  
with clinical comorbidity such as depression; 

2. subjecting such subjective pain descriptions to objective neuroscientific and psychophysical 
experimentation; 

3. developing an online repository and archive for the storage and sharing of subjective pain data 
using subjective research methods.

By the term “subjective”, I mean the common experiential features of lived pain, including sensations, 
feelings, emotions, moods, affects and cognitions, and their felt meanings (Price et al., 2002; Price & 
Aydede, 2005; Price & Barrell, 2012). The phrase “lived pain experience” means pain experiences that occur 
under the conditions of everyday life and that can be verbally and non-verbally communicated in the 
first-person (Petitmengin, 2006; 2009; Varela, 1996; Varela & Shear, 2001; Bitbol & Petitmengin, 2013). By 
“common factors”, I refer to categorical or typological features of experience that are personally describ-
able both across and within the complex forms of lived pain experiences, and within and across indi-
viduals (Price et al., 2002; Price & Aydede, 2005; Price & Barrell, 2012). By “description”, I mean relating pain 

experiences based on the use of “subjective methods” for increasing personal insight into the common 
features and meanings of lived pain experience (Petitmengin 2006; 2009; Varela 1996; Varela & Shear, 2001; 
Bitbol & Petitmengin, 2013). Finally, “subjective pain methods” are exploratory qualitative methods study 
participants or patients can use to describe their pain and to increase personal sensitivity to their own 
pain experiences at various time-scales (Table 1). I stress that this line of approach to studying lived pain 
should be used in conjunction with current qualitative and quantitative methods in pain research and 
means to complement, not replace them. A convenient label that might describe this way of accessing 
pain is “Subjective-Neuroscience of Pain.”

Subjective-Neuroscience of Pain is not an entirely unique research line, since it shares the aim of unifying 
qualitative and quantitative information about personal experiences with “Neurophenomenology” (Varela, 
1996; Varela & Shear, 2001), a research programme developed to advance consciousness science, and 
the “Experiential-Phenomenological Method” (Price & Aydede, 2005), a specific method to achieve that 
end. But as it the only research line devoted entirely to the study of pain experience, not consciousness, 
or even pain consciousness, it stands to make unique contributions to pain research. Through integrative 
pain studies and in concert with efforts in translational pain research, Subjective-Neuroscience of Pain 
research can help to bridge the epistemic gap between pain research and clinical pain management, 
investigate contemporary pain-brain theories and their relevance to lived pain, contribute to the analysis 
of new pain assessment instruments for clinical pain research using subjective pain data, and organise 
integrative pain studies, projects and events among clinical and non-clinical researchers, and pain medi-
cine professionals.

Subjective research methods exist in medicine, contemplative meditative traditions, neuropsychoanalysis, 
phenomenology, physiotherapy, psychology, psychophysics, and psychotherapy, and are available for use 
in human pain research (Table 1).

 “lived pain experience” means pain experiences that occur under the 
conditions of everyday life and that can be verbally and non-verbally 
communicated in the first-person.
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Table 1: A Selection of Subjective Methods to Study Pain

Research Field Subjective Methods

Medicine Narrative medicine (Charon, 2001)

Meditative traditions Buddhist Meditation (e.g., Grant & Rainville, 2009)

Mindfulness Training (e.g., Kabat-Zinn et al. 1985)

Tai Chi (e.g., Song et al. 2003)

Yoga (e.g., Galantino et al. 2003; Williams et al. 2005)

Physical therapy Alexander Technique (e.g., Little et al. 2008)

Feldenkrais Method (e.g., Bearman & Shafarman, 1999)

Neuropsychoanalysis Neuropsychoanalysis (Panksepp & Solms, 2012)

Phenomenology/Philosophy Experiential-Phenomenological Method (Price & Aydede, 2005)

Interpretive Phenomenological Analysis (Smith et al. 2009)

Tojisha-Kenkyu (e.g., Kumagaya, 2012)

Psychology Descriptive Experience Sampling (Hurlburt, 1993)

Explication Interview Method (Vermersch, 1990; Petitmengin, 
2006, 2009)

Psychophysics Researcher-Participants (Head, 1920; Landau & Bishop, 1953; Price, 
1972; Price et al. 1977)

Psychotherapy Body-Oriented Psychotherapy (Gard, 2005)

Cognitive-Behavioral Therapy (Morley et al. 1999)

One type of subjective method available to pain research is the detailed phenomenological 
interview method. Phenomenology is a philosophical approach created in the twentieth century by 
Edmund Husserl (1950). It was devised to describe features of subjective experiences, such as inten-
tionality (what conscious experiences are about) and phenomenality (what it is like to experience 
something) (see Smith, 2013, for an overview). The phenomenological interview method attempts 
to articulate a participant’s experience without imposing external concepts, or assuming that the 
interviewer already knows what such experience is like. For example, using the Explication Interview 
Method (Petitmengin, 2006; 2009), Valenzuela-Moguillansky (2013) studied the bodily experiences 
of patients with fibromyalgia through open questions directed at the participant’s experience rather 
than their opinions or pre-determined research categories or typologies. Categories to analyse the 
phenomenality of participant experience were subsequently derived from the interview transcripts 
to produce a general phenomenal structure of fibromyalgia.

Standard psychometric paradigms may sometimes use interviews, but every participant is asked 
identical questions. Such studies examine data over identical conditions applied to diverse partici-
pants. However, a risk is that researchers (and participants) may fail to notice dynamic aspects of 
pain essential to personal experience, aspects such as individual cognitive strategies (e.g., to resist 
or cope with chronic pain), attentive states, distractive thoughts, unique sensations or affects, multi-
sensory contributions, personal meanings, and specific contextual effects (Price et al., 2002; Price & 
Aydede, 2005; Price & Barrell, 2012). In contrast to traditional pain methods, the phenomenological 
interview method can reveal a richer and more precise characterisation of the texture and structure 
of dynamic pain experiences. New subjective factors might be opened up for personal observation 
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and subsequent correlation with measurements of brain activity (Price et al., 2002; Price & Aydede, 
2005; Price & Barrell, 2012). Two promising research methods for integrative pain research are the 
“Experiential-Phenomenological Method” and neurofeedback.

The Experiential-Phenomenological Method
As stated earlier, the Experiential-Phenomenological Method (EPM) is a general method for the study 
of conscious human experiences such as anger, anxiety, and pain (Barrell & Barrell, 1975; Price & Barrell, 
1980; Price et al., 2002; Price & Aydede, 2005; Price & Barrell, 2012). Based on phenomenology and 
psychometrics, it has two main epistemic aims: (1) The discovery of common experiential meanings or 
factors and their interrelationships (the “horizontal phase”); (2) The discovery of correlations between 
the findings of the “horizontal” phase with brain activity (the “vertical phase”) (Table 2). Although the 
results obtained from the horizontal phase have scientific value of their own, the full meaning of these 
results requires integration with neuroscientific and psychophysical methods and data.

Table 2: The Experiential-Phenomenological Method (Price & Aydede, 2005)

Experimental Task Method Phase

Identify common factors within experiences Horizontal (first-person)

“phenomenal structure”Identify common factor interrelationships

Identify common factor-brain relationships Vertical (third-person)

“brain structure”

The horizontal phase consists of four stages: (1) questioning and observing; (2) describing experiences 
in the first-person; (3) understanding experiences through finding common factors and their inter-
relationships; (4) application of quantitative methods to test generality and functional relationships 
between common factors (Table 3).

Table 3: Stages of the “Horizontal Phase”  
in the Experiential-Phenomenological Method (Price & Aydede, 2005) 

Horizontal Phase Stages Experimental Subjects

1. Question and observe 

Researcher-Subjects
2. Describe from a first-person perspective

3. Find common factors and their 
interrelationships 

4. Use psychophysical methods to test 
generality and functional relationships between 
common factors 

Non-Researcher-Subjects

Stages 1 to 3 are unique in that the researchers are the participants of their own research questions (i.e., 
co-researchers). Stage 4 employs conventional psychometric methods (e.g., psychophysical ratio scales) 
to test hypotheses in other human participants (i.e., non-researcher participants). The combination of 
these four stages produces direct knowledge about subjective pain experiences.

A history of researcher-subjects does exist in pain psychophysical research. Early in the twentieth 
century, Sir Henry Head (Head, 1920) and William Landau and George H. Bishop (Landau & Bishop, 
1953) conducted psychophysical research on themselves to study qualitative differences between “first 
pain” and “second pain” (i.e., “double pain”). Later, temporal differences between first and second pain 
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were explained in terms of central temporal summation in neuropsychophysical studies by Donald D. 
Price and colleagues (Price 1972; Price et al., 1977), and Roland Staud and colleagues (Staud et al., 2001; 
2008). The results of these experiential studies have since been integrated into our knowledge of pain, 
and replicated in numerous studies using standard experimental designs and methods.

In Stage 1 of the horizontal phase, “questioning and observing”, the researcher or group of researchers 
ask a general open question about their experimental experiences. To use the example from Price and 
Aydede (2005), “What is it like to experience the unpleasantness of laboratory pain, such as immersion 
of the hand in a heated water bath?” The focus is not to ask about and observe why pain might occur 
(i.e., properties of the noxious stimulus), but how it is presented or appears to the person in pain (i.e., 
sensations, emotions, thoughts, meanings). An essential aspect of this stage is the avoidance of pre-
defined theoretical categories, typologies or opinions.

In Stage 2, “describing experiences in the first-person”, researcher-subjects generate subjective accounts 
of their pain experiences, for instance, “My hand was immersed in a 47°C water bath when intense 
burning and throbbing occurred in my hand. Feel bothered by this and distressed. Is it going to get 
stronger? Concern. Hope my hand isn’t going to be scalded.”

With further experiences of pain, commonly experienced meanings may begin to emerge. This marks 
Stage 3, “understanding experiences through finding common factors and their interrelationships”. 
Thus, a subject report, “Is it going to get stronger? Concern. I hope my hand isn’t going to be scalded,” 
can be concisely described as, “I think and feel concern for future consequences related to this pain” 
(Price & Aydede, 2005). “Feel bothered by this and distressed” can be characterised as “I have a feeling 
of intrusion related to this pain” (Price & Aydede, 2005). These categories of characterisations lead to 
the formation of definitional hypotheses (experiential factors commonly present during a pain) and 
functional hypotheses (common factor interrelationships) agreed upon by the researcher-subjects. In a 
hypothetical pain study, sample definitional hypotheses could be (Price & Aydede, 2005):

 • “an intense burning throbbing sensation in the hand”

 • “an experienced intrusion or threat associated with this sensation”

 • “a feeling of unpleasantness associated with this felt intrusion or threat”

Sample functional hypotheses could be:

 • “felt unpleasantness should increase as a function of experienced intrusion or threat”

 •  “experienced intrusion should increase as a function of the intensity of burning, throbbing sensation”

A possibility open to researchers in stages 1–3 of the horizontal phase is to exchange the “researcher-
subject” method for phenomenological interview approaches. Approaches such as Descriptive 
Experience Sampling (DES) (useful to study very brief episodes of pain) developed by Russell Hurlburt 
and colleagues (Hurlburt, 1993), the Explication Interview Method (to study the fine grain of chronic 
pain experiences) exemplified in the works of Claire Petitmengin (Petitmengin, 2006; 2009), as well 
as subjective techniques from narrative medicine (Charon, 2011) and Tojisha-Kenkyu (“first-person 
research”), developed by Ikuyoshi Mukaiyachi (Kumagaya, 2012), are possible substitutes. Buddhist 
meditation (Grant & Rainville, 2009), non-religious mindfulness (Kabat-Zinn et al., 1985) and hypnosis 
are also options, among other available methods (see Table 1). Further, researchers can add a sliding 
qualitative scale following the phenomenological interview. The information from the scale can 
provide support to the textual analyses of the interviews. Again, the scale cannot measure lived pain 
experiences, but it can help to verify the subjective pain data found in the horizontal phase.

Next, the definitional and functional hypotheses are used in standard quantitative testing (e.g., psycho-
physical testing) using non-researcher participants (e.g., university undergraduate students) with no 
knowledge of the hypotheses of the study. This is Stage 4, “application of quantitative methods to test 
generality and functional relationships between common factors”. In our hypothetical pain experiment, 
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psychophysical observers would rate not only pain sensation intensity and pain unpleasantness, but also 
their sense of felt intrusion or threat and concern for future consequences.

Using neuroscientific techniques such as fMRI and EEG, the final “vertical phase” attempts to correlate 
the results of the initial horizontal phase with brain activity to establish possible causal relationships. 
Dynamic patterns of brain activity that co-vary with the different common factors of pain could be iden-
tified. These brain activation patterns might be temporary local and long-distance phase-synchronies 
occurring between oscillating brain populations at multiple frequency bands. There is evidence for 
brain phase-synchrony as a pain mechanism (e.g., Ohara et al., 2006; Ohara et al., 2008; Neugebauer 
et al., 2009). For example, Ohara et al. (2006) found that patterns of cortical phase-synchrony changed 
as patients switched tasks from anticipation of the noxious stimulus to counting the stimulus. Finally, 
in stand-alone neuroscience studies, previously established subjective pain factors and their inter-
relationships may be used to design pain neuroscientific experiments (“front-loading phenomenology”) 
(Gallagher & Varela, 2003). Conveniently, “front-loading phenomenology” avoids the need to train 
research participants.

Neurofeedback
As already stated, traditional psychophysical methods are limited in being unable to account for pain 
as it is actually lived, especially lived pain at different time-scales. A further constraint affecting pain 
psychophysics concerns the timing of data collection. In psychophysical experiments, subjective data are 
usually obtained either in intermittent periods or at the end of an experiment, and rarely simultaneous 
with brain data collection (e.g., Price 1972, Price et al., 1977). This experimental practice reduces the 
amount of subjective pain and pain-brain information that can be obtained by researchers. Further, pain 
can last several seconds, a time-scale that can upset a participant or patient’s personal sense of timing 
and affect overall precision of subjective pain data. To address the challenge of explaining pain-brain 
relationships in real-time, the integrative approach of Subjective-Neuroscience of Pain, neurofeedback is 
one promising option.

Very briefly, neurofeedback enables a participant to search for relationships between simultaneous 
presentations of subjective experience and brain data. Personal brain activity concurrent with experience 
(e.g., pain) is visually represented on a computer screen via a brain-computer interface. The participant 
tries to control this brain information, simultaneous with personal experience, increasing or decreasing 
it to a specified threshold level (e.g., reduced pain magnitude), with a reward when this threshold is 
achieved (e.g., pain relief ). For example, de Charms et al. (2005) found that chronic pain patients were 
able to attenuate painfulness only when levels of pain magnitude and brain activity were concurrently 
available to subject awareness. Thus, neurofeedback may aid in usefully explaining real-time relationships 
between pain experiences and brain activity, relationships necessary to the ambitions of Subjective-
Neuroscience of Pain. Using the subjective pain methods presented in Table 1 and in combination with 
standard psychometric and neuroscientific methods, insights from neurofeedback studies may help 
explain the complex variations of lived pain-brain relationships.

Storing and Sharing Subjective Pain Data Online
A research aim of Subjective-Neuroscience of Pain is to provide the necessary infrastructure for the 
online storage of subjective pain data collections and the tools to analyse and compare the resulting 
data sets. This infrastructure could involve an online archive for already collected subjective data and a 
repository for prospective subjective pain data. Members would collect subjective pain data according 
to agreed upon and validated methods (such as those presented in Table 1) and add the data to the 
repository using a standardised format.
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Some members may later develop their own specific set of subjective pain data in order to conduct 
specific pain subjective projects. Such future pain data may include specific mind-body therapies, 
phenomenological interview protocols or subjective pain-neurofeedback paradigms. Research project 
consultation and project planning support would be a useful service for members. Eventually, the 
repository could interface with neuroimaging pain archives and repositories, such as the Pain and 
Interoception Imaging Network (PAIN, http://pain.med.ucla.edu/) in order to integrate subjective and 
objective pain information with a view to generating new pain models, this task being a central aim of 
Subjective-Neuroscience of Pain. Finally, promoting a culture within pain researchers that values data 
sharing and open science can be developed by forming special interest groups within leading pain 
associations, such as the IASP and NZPS.

Conclusion
Puzzlement about how pain science can come to know subjective pain is diffused once it is realised 
that subjective and objective methods traditionally have been integrated in the study of pain without 
compromising scientific objectivity. However, a significant challenge facing pain research is that what 
is being studied with traditional objective or quantitative methods reflects only a small part of clinical 
pain. The main limitations of these methods is that they cannot describe the lived experience of pain 
under the changeable conditions of everyday life, nor can they alone provide a research strategy to 
relate lived pain experience to brain mechanism. To resolve this problem, I argue that conventional 
objective methods to study pain can be integrated with “subjective research methods” within a 
research line I call Subjective-Neuroscience of Pain to provide a richer and more precise description of 
the texture and structure of pain experiences, especially chronic pain experiences, and to relate pain to 
the brain.
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