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Emotion is a Pain in the Anterior Cingulate.

By Max Sutherland

An area of the brain that is activated by both pain and
hurt feelings points a new direction for understanding
links between emotion and pain. Emotional hurt may be
a form of ‘pain’ signal from the anterior cingulate cortex.

If your feelings are hurt, would it help to take Tylenol?
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Strange as it may seem, physical injuries and hurt feelings activate the same regions of the

brain." The pain from injuries and the pain from hurt feelings are highly
(pain relievers like Tylenol) seem to give a temporary reduction in
sensitivity to that pain.

Let me quickly warn that indiscriminate use of analgesics has negative
side effects and it is far too early to be conclusive about this so, the first
message is...do not try this at home.

However, a paper published recently in Psychological Inquiry got my
attention.? It reports path-breaking research that could influence the

related and analgesics

Relieve hurt
feelings?

consumption and role of pain relievers. That, in itself raises huge issues but the research also
helps us, indirectly, to understand more about emotions and their evolutionary origin.

The Research

DeWall et al. (2008a) randomly assigned participants to take either a placebo or Tylenol twice
daily for 21 days and report each day on the extent to which they experienced hurt feelings.
Participants who were taking Tylenol gradually reported less intense hurt feelings.®

By the 15" day in the study, those taking Tylenol reported significantly less hurt feelings than
those taking placebo, an effect that grew stronger each day to the end of the study. Just as
Tylenol dampens sensitivity to pain, it seems to raise the ‘pain’ threshold for hurt feelings.

This finding was extended by another, separate study. When chronically anxious people took
Tylenol, amazingly it began to lift their feelings of social self-esteem.* One can only speculate
that it reduced their sensitivity to the cuts inflicted by social pain, making them feel better about
themselves. If these studies can be independently replicated, the implications are far reaching.

Understanding Evolutionary Alert Signals

Pain is a biological, alert signal essential for the survival of the species. While a few humans
(through injury or congenital abnormality) never experience pain, they only survive in a perpetual
state of mortal danger. Imagine resting your hand on something dangerously hot with no signal to
tell you that your flesh is disintegrating. Pain alerts us when something physical is not right.

Pain and Emotion

A number of emotions also, alert us when something mentally is not right. When relationships or
interactions fail to go as we want, we feel irritation, frustration, disappointment, sadness and hurt.

But aren’t they all just emotions? What’s the connection with pain?
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By alerting the mind when something physical is not right, pain stimulates the necessary attention.
Many emotions (like frustration, irritation, disappointment, etc) are likewise reactions to mental
things not going right. They also serve to focus attention on the source.

It seems a radical idea that the signal from mental things ‘going wrong’ is related to the signal for
physical things going wrong. But the idea is not new. Gray (1987) was the first to argue for a kind
of neurological overlap.® He suggested that
the unexpected loss of, or failure to obtain a
desired reward promotes similar emotional

experience as the presence of a threatening

i i i i Anterior Cingulate "
stimulus, including pain. Cortax (AEC) 4l

It is well known that threats trigger the
amygdala but more recently brain scan
evidence has revealed that pain itself is
associated with activity in an area called the
anterior cingulate cortex (ACC). Revealingly,
even when we experience the sudden loss of otitel
an expected reward our brains react by
activating this same pain region.®

According to Eisenberger and Lieberman Anterior Cingulate Cortex (ACC)
(2004) the function of this brain region is to

detect discrepancies, such as those between desired and actual conditions. It triggers an alarm
or warning signal that disrupts attention to refocus us on the source of the threat.” However, this
same brain area (ACC) is also activated when we experience these other emotions that are
prompted by things that are unexpected. Even surprise activates it. Surprise is yet another
response to discrepancy or mismatch and indeed, in some circles it is regarded as an emotion
(albeit a more affectively neutral one).

What emerges is a view of the ACC as the centre of a common, neural alarm system - not just for
pain but also for discrepancy, inconsistency and uncertainty. There is accumulating evidence that
evolution may have adapted this discrepancy-sensing mechanism from simply triggering pain to
also serving these emotional alert signals like surprise, irritation, frustration etc. In other words,
these seem to be built on top of, or evolved from the same mechanism.

Conclusion

It may help to think about this as a signal-spectrum that ranges from feeling pain at one end to
something affectively neutral at the other, like feeling ‘uncertainty or surprise’ (or even cognitive
dissonance). In between are a number of emotions of varying intensity. When this signal indicates
that all is not well physically, it is experienced as pain whereas at the other end, it is felt as
cognitive discrepancy i.e. uncertainty, surprise or cognitive dissonance. Especially with
interpersonal interactions, the signal is likely to be felt somewhere in the middle as emotional hurt.

In other words, think of this as a dimension of different forms of ‘pain’ emanating from a common
‘alarm’ center, located in the anterior cingulate cortex.?

Max Sutherland is author of the book
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8 Even humor is one of those emotions that is related. | pointed out in False Alarm Theory - How Humorous Ads Work
that when humor triggers attention, it does so via this same mechanism as threatening stimuli. But instead of the signal
prompting ‘flight or fright’, its cancellation tnggers another signal, laughter (a primitive false -alarm signal) and the relief
(like scratching an itch) can be enjoyable

From Max Sutherland’s Weblog at www.sutherlandsurvey.com 3
Copyright M. Sutherland April 2009


http://www.sutherlandsurvey.com/Columns_Papers/False Alarm Theory - How Humorous Ads Work.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<

    /CHS <FEFF4F7F75288FD94E9B8BBE7F6E6765521B5EFA7684002000410064006F006200650020005000440046002065876863517759078F8552A95DE55177FF0C53735305542B68077B7E30018D8594FE63A530014E667B7E30014EA44E9251437D20548C56FE5C423002521B5EFA76840020005000440046002065874EF653EF4EE54F7F75280020004100630072006F0062006100740020548C002000410064006F00620065002000520065006100640065007200200037002E00300020621666F49AD87248672C676562535F003002>
    /CHT <FEFF4F7F752890194E9B8A2D5B9A5EFA7ACB7684002000410064006F006200650020005000440046002065874EF651775099535452A95DE55177FF0C53735305542B6A197C6430018D8590237D50300166F87C6430014E9252D551437D20548C57165C6430025EFA7ACB76840020005000440046002065874EF653EF4EE54F7F75280020004100630072006F0062006100740020548C002000410064006F00620065002000520065006100640065007200200037002E00300020621666F49AD87248672C958B555F3002>



    /ENU (Use these settings to create accessible Adobe PDF documents that include tags, hyperlinks, bookmarks, interactive elements, and layers. Created PDF documents can be opened with Acrobat and Adobe Reader 7.0 and later.)



    /HEB <>




    /NLD (Gebruik deze instellingen om toegankelijke Adobe PDF-documenten met labels, hyperlinks, bladwijzers, interactieve elementen en lagen te maken. U kunt gemaakte PDF-documenten openen met Acrobat en Adobe Reader 7.0 en hoger.)



    /RUM <>




    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive true
      /IncludeLayers true
      /IncludeProfiles true
      /MultimediaHandling /EmbedAll
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


