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Abstract

Objectives
To compare self-reports of five basic emotions s€ffour samples: healthy, chronic

pain, depressed and PTSD, and to investigate tieatebo which basic emotion
reports discriminate between individuals in heatthglinical groups.

Methods
In total, 439 participants took part in this studyealthy N = 131), chronic pain

(N = 220), depressed(= 24) and PTSDN = 64). Participants completed the trait
version of the Basic Emotion Scale (Dalgleish & Bow2004). Basic emotion

profiles were compared both within each group agtdvben the healthy group and
each of the three other groups. Discriminantymisas used to assess the extent to
which basic emotions can be used to classify ppaiits as belonging to the healthy

group or one of the clinical groups.



Results
In the healthy group, happiness was experiencee than any other basic emotion.

This was not found in the clinical groups. In campon to healthy participants, the
chronic pain group experienced more fear, angeisaddess; the depressed group
reported more sadness; and the PTSD group expedeticof the negative emotions
more frequently. Discriminant analysis revealeat thappiness was the most
important variable in determining whether an indual belonged to the healthy
group or one of the clinical groups. Anger wasiidto further discriminate between

depressed and chronic pain individuals.

Conclusion
The findings demonstrate that basic emotion praiiialysis can provide a useful

foundation for the exploration of emotional expede both within and between

healthy and clinical groups.

Key Practitioner Message
* More frequent experiences of happiness relatividcrete negative emotions

most clearly discriminate between individuals imliley and clinical groups.
More frequent anger experiences further discrinaitetween individuals with
chronic pain and those with depression while distpy®ls help discriminate
between those with PTSD and depression.

* More frequent experiences of high arousal negametions — fear, anger and
disgust are characteristic of individuals with PTSD

» Fear is the most frequently experienced negativatiemin both healthy and
clinical groups. Higher levels of fear comparedtoer discrete negative
emotions are not necessarily an indicator of psyatitmlogy. Consideration of
emotional profiles more generally and the relatreguency with which
happiness is experienced relative to negative em®tinay be more useful in
delineating between healthy individuals and thogh @hronic pain, depression or
PTSD.



Although emotions play an important role in psychibplogy, few studies have
applied models of everyday emotions to researgsychopathology. Nonetheless,
the frequency of everyday emotions is a usefutiatapoint for understanding
patterns of emotional experience that discrimimeatisveen emotional order and
disorder (Dalgleish & Power, 2004). In particuldne assessment of everyday basic
emotions in healthy and clinical groups may heljpdoa richer picture of an
individual’'s emotional landscape and have implmadgi for therapeutic interventions.

The term ‘basic emotion’ is generally associatethianctionalist accounts of
emotion that emphasize the adaptive value of emsgiio dealing with fundamental
life tasks (Ekman, 1999; Lazarus, 1991). Happinesdness, anger, fear and disgust
are frequently identified as basic emotions (Dasfi& Power, 2004; Ekman, 1992;
Izard, 1991; Oatley & Johnson-Laird, 1987). Acdogdto Ekman (1999), basic
emotions differ from one another, and from othée@ive phenomena in terms of
their physiological and behavioural characteristisavell as the type of appraisals or
subjective evaluations that occur when a basic emad experienced.

Drawing on Oatley and Johnson-Laird (1987), Power Ralgleish (2004)
identified five basic emotions that can be distisgad from each other in terms of
the type of appraisal associated with each. Thesdappiness, sadness, anger, fear
and disgust. Happiness reflects the appraisapitogfress towards a valued goal is
being made, sadness occurs when a significant sigamdls loss or failure; anger
occurs when a goal is blocked or frustrated; feaults from a physical or social
threat to the self or to a valued goal; while dsgaccurs when the situation presents
a person or object repulsive to the self and toeglgoals. Power and Dalgleish
(2004; 2008) have proposed a multi-level framewo&PAARS (Schematic,
Propositional, Analogical and Associative Represgon Systems) — as a basis for
understanding emotion. According to the SPAARS ehdtiese five appraisal-based
emotions are the building blocks of emotional liteoth emotional order and
emotional disorder can be derived from these basigponents.

The model stipulates four distinct interacting llevaf emotion processing.
Emotional stimuli are initially processed by theatagical representation system via
sensory-specific modules. The output of the Anaalgsystem is further processed in
parallel by three systems: Associative, respongdsl¢he automatic elicitation of
emotion; Schematic, which generates emotion viartfil appraisal; and an

intermediary Propositional system, which partiogsaindirectly in emotion



generation via its connection with the Associatwel Schematic systems. According
to SPAARS, emotional disorder may be due to thelog of two or more basic
emotions, to the coupling of different processiegels within the same emotion, or to
the inhibition of emotion at the Schematic levedeBiback loops may develop
between or within the basic emotion modules, anthitaia, exacerbate or inhibit
emotional experiences, thus changing the individwahotion profile (Power, 2005;
Power & Dalgleish, 2008).

The aim of the present study was to compare basatien profiles across
four samples — healthy, chronic pain, depressed?di®8D. Although data for each
sample was collected as part of separate proghetdasic emotion profiles have not
been comparedntil now. The current study had three overarcipangposes: (i) To
examine the relative distribution of self-reportadotion experience within each
group. (ii) To compare the basic emotion proftlaracterising the healthy group
with the clinical groups (chronic pain, depresg@tSD). (iii) To examine the extent
to which basic emotions can predict whether anviddal belongs to a healthy or
clinical group.

Ouir first prediction was that the healthy sampleildaeport more frequent
happiness than any other emotion, and more hagpomespared with any of the
other groups. Healthy populations are chara&ersy high levels of subjective
well-being and experience more frequent and intposéive emotions compared to
negative emotions (Zelenski & Larsen, 2000). Hwgaihdividuals are thought to
have a positive baseline level of affect to whickytreturn after a new positive or
negative affective experience (Diener & Diener,@)99A positive set-point is
advantageous as it allows negative events to standgainst a positive affective
background.

It was predicted that individuals in the chroniégnpsample would report
higher levels of anger, sadness and fear in cosqatp the healthy sample.
Emotion is considered one of the three componédmgaia experience, together with
the sensory and evaluative dimensions (Melzack & K2001). Beyond its intrinsic
unpleasantness, the emotional response to paartisylarly related to anger, fear
and sadness (Fernandez & Milburn, 1994). Both lmegeression and anger
suppression have been linked with pain severitywarous physiological
mechanisms (e.g. Bruehl, Chung, Burns, & Biridepa003; Burns, Kubilus, &
Bruehl, 2003; Burns, Quartana, & Bruehl, 200Bgar of pain has been shown to be



closely related to various measures of patienttfanimg in chronic pain (Crombez,
Vlaeyen, Heuts, & Lysens, 1999; McCracken, Zayig&rGross, 1992), as has anxiety
sensitivity (Keogh & Cochrane, 2002) and worry (EEston & Crombez, 1999).
Shame and positive emotions have been reportegsadrequent in chronic pain
(Fernandez & Milburn, 1994) although research sstggéhey too may play important
roles (Jackson, 2005; Zautra, Johnson, & Davis5208ligh levels of depression has
also been found in chronic pain populations witreatimated 34% to 54% of chronic
pain patients suffering from Major Depressive Disor(MDD) at any given point in
time (Banks & Kerns, 1996) further suggesting satness will be characteristic of
this group.

Given the centrality of sadness in MDD, it was pcestl that depressed
individuals would experience more sadness tharo#mgr emotion, and more sadness
compared with individuals in the healthy samplecérding to the APA (2000), a
major depressive episode is characterised by aek-weriod of persistent sad mood
and/or a loss of pleasure in daily activities. ividuals diagnosed with MDD reliably
report low levels of positive affect and higherdés/of negative affect on a range of
guestionnaire measures (APA, 2000; Clark, Watsohligeka, 1994). Thus, in
conjunction with sadness, depressive disorderstebéd associated with a reduction
in positive affective experiences. Therefore, atsvalso predicted that individuals in
the depressed group would report less frequentihagpp experiences compared to
those in the healthy group.

Post-traumatic stress disorder (PTSD) refers tarbqoular set of emotional
and psychological sequelae that occur followingaent that gives rise to feelings of
“intense fear, helplessness or horror’(DSM-1V: ARB00 p.428). According to the
SPAARS account of PTSD, the symptom clusters da¢ecbto a persistent failure of
the cognitive system to assimilate and accommaddatena-related information with
pre-existent mental representations of the selfraality, independent of the
emotional response associated with the originahe{i2algleish, 2004; Dalgleish &
Power, 2004). Therefore a myriad of emotions atdahset of trauma, other than
"intense fear, threat or horror" as proposed byxiB&1-1V could lead to the same
cognitive dissonant reaction. Several studies lsapported this theoretical account
by linking the experience of sadness, anger argldisvith PTSD (Budden, 2009;
Dalgleish & Power, 2004; Van Vliet, 2008). It wiherefore predicted that

individuals in the PTSD sample would report higlesels of fear, anger, sadness and



disgust compared with happiness, and that theydvweadort more frequent

experiences of each of the negative emotions caedpaith the healthy group.

Hypotheses
To summarise, basic emotion reports wasmpared both within each sample

(i.e. the relative frequency with which each emoticas experienced) as well as
between the healthy (control) sample and eachh@raamples. It was predicted
that:

1. Healthy individuals would report more frequent ex@eces of happiness
compared with any other emotion, and more fregbhappiness compared with
any other groups.

2. Individuals in the chronic pain sample would repuodre frequent anger, fear and
sadness in comparison to the healthy group.

3. Individuals in the depressed sample would reporenfrequent sadness than any
other emotion. They would also report more sadaaddess happiness in
comparison to the healthy group.

4. Individuals in the PTSD sample would report higlesels of fear, anger, sadness
and disgust compared with happiness. They wousld @port more frequent

experiences of each of the negative emotions caedpaith the healthy group.

Method

Participants and procedures

Group 1. Healthy
The healthy group consisted of 131 first year stigl€72% female) from the

University of Edinburgh who completed the Basic Eows Scale (BES) as part of a
separate study. The data was collected via a cemnmonitor in a small quiet
cubicle in the Psychology department of the Unitgis Edinburgh.

Group 2: Chronic pain
The chronic pain group consisted of 220 particip&68% female). One-

hundred and ninety-two participants were recruitech the NHS Lothian Chronic
Pain Centre via face-to-face meetings in the oigpatentre waiting room or via
postal questionnaires. Twenty-eight participangseanrecruited from support groups
organized by Pain Association Scotland. Partidgpanthe chronic pain group

completed the BES as part of a more comprehensives on emotions and chronic



pain. The survey was mailed to participants whemtbompleted it at home and

returned it to the researcher in a pre-paid enwelop

Group 3: Depressed
The depressed group consisted of a sample of 2didgpan participants (71%

female) who completed the BES as part of a wideys{See Halvorseet al., 2009).
Participants were recruited through general piaogtrs and local newspaper adverts.
Before selection for study participation, candidatempleted the Beck Depression
Inventory (BDI-II: Beck, Steer, & Brown, 1996). &®ndents with a BDI-II score
above 14 (i.e. potentially clinically depressed)evsubsequently invited to take part.
All study participants were subsequently diagnosild a Major Depressive
Episode according to the DSM-IV (DSM-IV-TR; APA, @) using the Structured
Clinical Interview for Axis | Disorders (SCID Clioal Version: First, Spitzer,
Gibbon, & Williams, 1997). The mean BDI-1l scow the group was 24.79H) =
9.97). None of the participants were being treatedn inpatient at the time of the
assessment. Seven of the participants were othepnéssant medications.
Participants completed a Norwegian translatiorhefBasic Emotions Scale
(BES) The translation from the English version followestablished guidelines
including appropriate use of independent back tatiosis (Sartorius & Kuyken,
1994) and was found to be emernally consistent and factor-analytically valid

instrument (Halvorsen & Power, 2009).

Group 4. Post-traumatic stress disorder
The PTSD samplen(= 64) was drawn from 109 patients (41% female) who

had been referred to the Edinburgh Traumatic SCesdre. All patients completed
the BES as part of a questionnaire pack receivied far initial face-to-face
assessment. PTSD diagnosis was subsequentlyroedfithrough the use of both a
clinical interview by therapists specialized in BEX&nd by the use of the Impact of
Events Scale — Revised (IES-R:Weiss & Marmar, 19%ixty-four of the initial 109
patients were subsequently diagnosed with PTSDbl&m onset ranged from 2
months to 33 years with an average of 68.35 mo#titisough nationality was not

recorded, most users of this medical centre artsBri



Measures

Basic Emotions Scale
The trait version of the Basic Emotions Scale cetesaf 20 emotion word

items that assess how frequently an individual Bgpees each of five basic
emotions: happiness, sadness, anger, fear anastisgarticipants are asked to rate
how frequently they experience each item in gengsalg a 7-point scale where 1

indicates ‘never’, 4 indicates ‘sometimes’ anahdicates ‘very often’:

Happiness:  Happiness, Joy, Loving, Cheerful

Sadness: Despair, Misery, Gloominess, Mournful
Fear: Anxiety, Nervousness, Tense, Worried

Anger: Anger, Frustration, Irritation, Aggression
Disgust: Shame, Guilt, Humiliated, Blameworthy.

Previous studies have shown that each sub-scaleidgtamternal consistency
(Dalgleish & Power, 2004). In the present studgdylevels of internal consistency
were also found for each of the sub-scales withtheof the four samples. For all
participants, irrespective of sample, Cronbachabdliities ranged from .84 (anger) to
.92 (happiness) for each sub-scale. Within eastpks the Cronbach alphas were:
.76 to .89 (healthy), .82 to .90 (chronic pain}) t@ .86 (depressed) and .74 to .87
(PTSD).

Results

Data analysis
A mean basic emotion score ranging from 1 to ##fwh of the five emotions

was calculated for each participant. In cases &Hdata for one item was missing, the
mean score for that participant was based on tsepposed to four items. 92% of
participants had no missing values.

Basic emotion scores were compared within each leatogletermine the
relative frequency of each emotion. Given the nommal distributions, non-
parametric tests were used (Wilcoxon signed rasif}.td&Emotion profiles were also
compared between samplesing the Mann-Whitnely test. Emotion scores of the
chronic pain, depressed and PTSD groups were @mcpared against the healthy
group which was used as a control. Effect sigew/€re calculated in accordance



with Field (2005, p.532) as tlzescore of the test statistics divided by the squamé
of the total number of observations. Finally, disinant function analysis was
conducted to determine the degree to which basatiens data could be used to
correctly classify participants into the healthylatinical groups.

Table 1: Descriptive data across each sample

Chronic
Healthy Pain Depressed PTSD Total
N 131 220 24 64 439
% Female 72% 68% 71% 41% 65%
Age (M) 20.44 50.84 38.38 37.16 38.95
Age (SD) 6.01 11.09 11.92 10.99 16.45
UK /lrish UK /lIrish ~ Norwegian Mostly
Nationality 79% 95% 100% British

Descriptive data
There were significant differences in age acrosdahlr samples,

F (3, 434) = 250p <.001 (Table 1). Participants in the healthy grawere
significantly younger than participants in any lo¢ other groups. In addition,
participants in the chronic pain group were old@ntany of the other groups.
Participants in the depressed and PTSD samplesofismilar age. There were also
significant differences in the gender distributamross the four sampleg = 20.8,p
<.001. The gender differences were mainly du&¢cXTSD group which contained
more males (59.4%) than females. In all other $esppemales accounted for

between 68.2% and 71.8% of each sample.



Table 2: Basic emotion scale scores in each sample

Happy Fear Anger Sad Disgust
Healthy Mdn 5.75 4.00 3.25 2.50 2.25
M 5.66 3.94 3.39 2.60 2.59
SD 0.86 1.24 0.92 1.06 1.04
Chronic Pain Mdn 5.00 4.75 4.38 3.50 2.60
M 4.86 4.64 4.42 3.62 291
SD 1.19 1.30 1.26 1.49 1.43
p <.001 <.001 <.001 <.001 .13
Depressed Mdn 3.63 4.25 3.75 3.50 2.60
M 3.56 4.35 3.86 3.59 2.79
SD 1.17 1.30 1.20 1.04 1.27
p <.001 11 .08 <.001 A6
PTSD Mdn 3.25 6.00 5.38 3.50 4.75
M 3.26 5.77 5.28 4.95 4.50
SD 1.28 0.96 1.24 1.31 1.59
p <.001 <.001 <.001 <.001 <.001

p-values: based on the comparison between the katthtrol) group and the chronic pain, depressetRSTD

groups (Bonferroni correction applied).

Basic emotion scale data

Healthy sample
Individuals in the healthy group reported experiegthappiness more

frequently than any other emotion (gl <.01). The most frequently experienced
negative emotion was fear which was experienceufgigntly more often than

anger, sadness and disgust jfal<.01). Anger was experienced more frequently
than sadness and disguyss(<.01). However, there was no difference in the
frequency with which sadness and disgust were tep@f able 2). Figure 1 shows
the emotion profile of healthy group compared twsthin the chronic pain, depressed
and PTSD groups.

Chronic pain sample
Individuals in the chronic pain group experiencegpiness more frequently

than anger, sadness and disgust(alk.01). However, there was no significant
difference in the frequency of happinebtd(l = 5.0) and fearMidn =4.75). Like
those in the healthy group, individuals in the ciic@ain group reported that they

10



experienced fear significantly more frequently tlaawy other negative emotion (all
p's <.01). Anger was experienced more often thamess and disgust, while disgust
was experienced significantly less frequently taag other emotion.

In comparison to the healthy group, the chronieggoup experienced
happiness less oftel,= 8630,p < .001,r =.34. They also experienced fear
(U=10112p<.001,r =.25), angery = 7539,p < .001,r = .4) and sadness
(U=8579,p<.001,r =.34) more often. There was no difference infteguency of

disgust experiences in the healthy and the chigaiic samples.

Depressed sample
In the depressed group, fear was experienced fremeently than

happinesszZ= -2.04,p = .04) and there was a non-significant trend tolwanore
frequent anger experiences compared with happizessl.76,p = .08). There was
no significant difference in the frequency of haygss experiences compared with
sadness or disgust (Table 2). FéAdif = 4.25) was experienced significantly more
frequently than sadnesldn = 3.5) and disgustMdn = 2.6). Fear and anger were
also experienced more frequently than sadness ff®th.01). Disgust was
experienced less frequently than any other negativation (allp’s <.01).

In comparison to the healthy group, the depressadgpgexperienced
happiness less oftetd (= 232,p <.001,r =.53) and sadness more often
(U=729,p<.001,r =.34). There was a non-significant trend sugggstnore
frequent anger experiences in the depressed gbefpZ19,p = .08,r = .14). There
was no difference in the reported frequency of &eat disgust.

PTSD sample
In the PTSD sample, participants reported signifigafewer happiness

experiences compared with any other emotionp(alk.01). Individuals in this group
experienced feaMdn = 6.0) significantly more often than any other eioofall
p's <.01). Following fear, anger was experiencedgihaodten Mdn = 5.38).

The PTSD group experienced each of the negatisie banotions more
frequently than the healthy group: febr£ 1053,p < .001,r = .61), angery = 1007,
p<.001,r =.62), sadnesdJ)(= 755,p < .001,r = .67) and disgustf= 1004,
p<.001,r =.54). They also experienced happiness a lotfftegsiently U = 551,
p<.001,r =.71).

11



Figure 1: Basic emotion profiles by sample
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Discriminant function analysis
Discriminant function analysis (DFA) can be usedind the dimensions

along which groups differ and to find classificatifunctions to predict group
membership. DFA was conducted as part of the ptestedy to determine the degree
to which dimensions or functions derived from oasic emotion data could be used
to classify participants into the healthy and daiigroups.

The analysis was performed using the five basictiem® as predictors of
membership of the healthy, chronic pain, depress@&®il'SD groups. Three
discriminant functions were calculated with a coneloiy? (15) = 278p < .001
indicating a relationship between the four groupd #éne basic emotion scale
predictors that is highly unlikely to be due to sba. After removal of the first
function, there was still an association betwe@ugs and predictors®(8) = 70.6,p
<.001 indicating that this second function is alslevant. A third function was also
found to have a further significant contributiom@ke to distinguishing between the
four groupsy? (3) = 27.7 p < .001 The three discriminant functions accounted f
78.4%, 13.2% and 8.4% respectively of the betweaengvariability.

Discriminant functions form axes and the centraifisach group can be
plotted along these axes. If there is a big dtifiee between the centroid of one
group and the centroid of another along a discramiriunction axes, the discriminant

function separates the two groups (Tabachnick &IEi@007). In the present study,

12



the first discriminant function maximally separatbd healthy group from the
chronic pain, depressed and PTSD groups. The dduantion maximally separated
the depressed from the chronic pain group whilghird function maximally
separated the depressed and PTSD groups.

The structure matrix (i.e. the loading matrix) slsa¥we correlations or
loadings between the group predictors (i.e. hagsingadness, anger, fear and
disgust) and each of the discriminant functiond{&&). The meaning of the
function can then be inferred from the patternoaidings. The loading matrix
showed that the best predictor for distinguishiegMeen the healthy group and the
clinical groups (Function 1) was happiness (91), followed by sadness# -.70),
anger ( = .63) and then fear € -.57). The loading matrix also shows that the
second function, which maximally distinguishes lesw the chronic pain and
depressed group, correlates most highly with afrger.66). Thus heightened levels
of anger best distinguish between those in thercbmain sample from individuals in
the other groups after the between-group variaasébleen accounted for by the first
function. The third function correlated most highilith disgust = .79) and
maximally distinguished between the depressed &i8DRyroups. This indicates that
those in the PTSD group are best distinguished fratividuals in the other groups
by their heightened experiences of disgust afebétween-group variance has been
accounted for by the first and second functions.

Table 3. Discriminant function analysis: Structure matrix

Function
1 2 3
Happiness .914 .328 .220
Sadness -.703 .314 .246
Fear -.567 274 461
Anger -.631 .657 .302
Disgust -.530 -.118 .786

Note. Pooled within-groups correlations between discratiing variables and standardized canonical
discriminant functions

The degree to which the three functions could datex whether a specific
individual belonged to the healthy, chronic paiepiekssed or PTSD group was

examined using classification analysis. This tgpanalysis classifies each member

13



of the total sampleN = 439) into either the healthy, chronic pain, @sged or PTSD
group, based on the three discriminant functiomsvshin Table 3. The sample
consisted of 131 healthy participants (.30 of tital}, 220 from the chronic pain
group (.50 of the total sample), 24 from the degedgroup (.055 of the total sample)
and 64 from the PTSD group (.15 of the total sampléwus, the number of
individuals that would be classified correctly doechance alone was: (131 x .30) +
(220 x .50) + (24 x .06) + (64 x .15) = 160 indwads (36% of the total sample). Our
results showed that 61.5% of individuals who weassified into one of the four
groups based on our discriminant functions wereectly classified (Table)4 This

is substantially higher than the classificatiorelexpected by chance alone (36%).
58% of those in the healthy group were correcthgsified compared with 30% due to
chance alone (healthy participants made up 30%eofdtal sample). 72% of those in
the chronic pain group were correctly classifieal rmuch higher proportion than
would be correctly classified based on chance al60%). 16.7% of those in the
depressed group were correctly classified as beigrtg the depressed group
compared with 5.5% based on chance alone. 48%oeétin the PTSD group were
correctly classified; again a much higher proportisan would have been correctly
classified based on chance alone (15%)is suggests that the classification of
individuals into the appropriate group — healthy,onic pain, depressed or PTSD —
based the three emotion functions (Table 3) watie (Table 4).

A closer look at the classification results sholat the biggest error in
classification occurred between the depressedtandtronic pain groups. 62.5% of
the depressed group were classified as belongitigetohronic pain group (12.5%
higher than that which would occur by chance). &%me chronic pain group were
classified as depressed (compared with 5.5% duabkdnce).

To cross-validate the results the classificatioalgsis was rerun. This time
each of the 439 individuals were classified inte ofithe four groups based on the
functions derived from all other individuals otliean themselves. 59.7% of the
cases cross-validated in this manner were correlabsified, further suggesting that
the functions effectively classify individuals intiee group to which they belong
(Table 4).

14



Table 4. Classification results®®

Predicted Group Membership
Chronic

Group Depressed Healthy Pain PTSD Total
Original Count Depressed 4 1 15 4 24
Healthy 0 76 54 1 131
Chronic pain 2 44 159 15 220
PTSD 1 1 31 31 64
% Depressed 16.7 4.2 62.5 16.7 100.0
Healthy .0 58.0 41.2 .8 100.0
Chronic pain 9 20.0 72.3 6.8 100.0
PTSD 1.6 1.6 48.4 48.4 100.0
Cross-validated Count Depressed 4 1 14 5 24
Healthy 0 72 58 1 131
Chronic pain 2 46 155 17 220
PTSD 1 1 31 31 64
% Depressed 16.7 4.2 58.3 20.8 100.0
Healthy .0 55.0 44.3 .8 100.0
Chronic pain 9 20.9 70.5 7.7 100.0
PTSD 1.6 1.6 48.4 48.4 100.0

Note. The number of cases that would be correctly clessdue to chance alone is 36% of the total
sample (5.5% of the depressed group, 30% of thithlyegroup, 50% of the chronic pain group and
15% of the PTSD group}.61.5% of the original groups correctly classifie69.7% of the cross-
validated cases correctly classified.

Discussion
These results demonstrate that basic emotion esdiiiffer significantly in

healthy individuals compared to those with chrqram, depression or PTSD.
Furthermore, the results provide initial evidertat thasic emotions scores can be
used to distinguish healthy individuals from thegth depression or PTSD.

Our first hypothesis; that healthy individuals wiport more frequent
experiences of happiness compared with any othetiemand more happiness
experiences than any other group, was supportld fits with previous research
suggesting that in general people are fairly hagopy report more positive compared
with negative affective experiences (Diener & Dierdi®96; Lucas, Clark, Georgellis,
& Diener, 2003). Frequent experiences of posign®tion states such as happiness
have important physical and psychological benefilsa comprehensive meta-
analytical study Lyubomirsky, King and Diener (30)@und that frequent
experiences of positive affective states engenalress, and that happiness is both
associated with, and precedes, successful outcomesk, health and social

relationships. According to the broaden-and-bthkbry of positive emotion,
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positive emotions facilitate creative and divergimking (Fredrickson, 2003;
Fredrickson & Branigan, 2005; Isen, 1999) and uth@onegative effects of negative
emotions (Fredrickson & Levenson, 1998; Fredrick$éancuso, Branigan, &
Tugade, 2000; Tugade & Fredrickson, 2004). Fregerperiences of positive
emotions build personal and social resources aver and help individuals to cope
with adverse events (Tugade, Fredrickson, Waugbain, 2003).

Markedly higher levels of happiness compared toddrtize negative emotions
are only found in the healthy group. The chror@mmroup did not experience
happiness any more often than fear, and there waference in the perceived
frequency of happiness compared with other negativetions in the depressed
group. Inthe PTSD group happiness was experielessdrequently than any of the
negative emotions highlighting greatest emotionstiudbance in this group. The
discriminant analysis showed that happiness hadréegest contribution to make in
determining whether an individual is classifiecbatonging to a healthy or to clinical
group (in particular depression or PTSD) furthghtighting the importance of
happiness as a marker of psychological health.

Our second hypothesis; that individuals in the olor@ain group would report
more frequent experiences of anger, fear and sadmesmparison to the healthy
group was supported, confirming Fernandez and Millsuy(1994) results regarding a
higher association between these three emotionpaineelated emotional distress.
The higher frequency of fear-related emotions igdoord with the central role of
fear, anxiety and worry in pain management (Ecolegt Crombez, 1999; Keogh &
Cochrane, 2002; McCracken et al., 1992).

Individuals in the chronic pain group reported lgsguent happiness
experiences compared with healthy individuals. €&ewappiness experiences and
more frequent sadness was found in both the chpmiircand depressed group, which
supports previous research suggesting that depressprevalent in chronic pain
(e.g. Banks & Kerns, 1996). There is evidence plogitive affect attenuates the
relationship between chronic pain and negativecafiad helps build pain resilience
(Zautra, Smith, Affleck, & Tennen, 2001; Zautraakt 2005). Consequently,
emotion-focused interventions that focus on indreppositive emotional experiences
and treating depression where necessary in chpamicsufferers may build resilience

and reduce perceived pain interference in thisgrou
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The co-occurrence of depression and chronic pats@ssuggested by the
results of our DFA which showed that a greater privpn of individuals in the
depressed group were categorised as belonging tchtlonic pain group and vice
versa, compared to what would be expected by chalooe. Several hypotheses may
account for this similarity in emotional profilesjch as a common pathological
mechanism (e.g. Blackburn-Munro & Blackburn-Mur2601), depression history as
a vulnerability factor to increased pain perceptem. Conner et al., 2006), or the
mediating role of cognitive-behavioural factorg(erudy, Kerns, & Turk, 1988).
Notably, our second function shows that heightdeeels of anger are more
characteristic of chronic pain sufferers and heliginguish them from the other
groups. Although our analysis identified fear las inost frequent negative emotion
in chronic pain sufferers, other studies reportegea and frustration as the most
intense emotions concomitant to pain (Fernandezilkuvh, 1994). According to
Fernandez and Turk (1995) and consistent with B¥ARS model, pain may
generate anger either via an immediate, automattonay due to its sensory
properties or via cognitive appraisals of goal nbxgton or mistreatment in relation to
the direct cause of injury, the medical and legatems, significant others or self.
Thus the heightened levels of anger that discriteitfais group from the others
confirm the representativeness of anger for chrpain and the importance of
including anger regulation strategies within paian@agement programmes.

Our third hypothesis; that individuals in the deysed sample would report
more sadness than any other emotion and more satinesmparison to healthy
individuals, was only partially supported. In t@st to our prediction, fear and
anger were experienced more frequently than sadr&sgeral explanations might be
considered. First, anxiety and depression are afbemorbid conditions (Hettema,
2008) and trait anxiety may be a vulnerability éadbor depression (Sandi & Richter-
Levin, 2009). Second, sadness can be readily etqpmed with other emotions
(Dalgleish & Power, 2004). Third, fear and angeravexperienced more often than
sadness and disgust in all samples, perhaps iafiectlenski and Larsen’s (2000)
findings based on an experience sampling studystmiess is experienced less
frequently than anxiety and anger. Alternativélgnay be that incidences of
commonplace high arousal negative emotions sutdeasnd anger are remembered
more clearly than events which elicit low arousabéons. In line with our

hypothesis, sadness occurred more frequently vigtuals in the depressed group
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in comparison to those in the healthy group. Theas a non-significant trend
suggesting more frequent anger in the depressegh @gampared with the healthy
group. These patterns broadly replicate thosertregp@reviously (Dalgleish &
Power, 2004).

Our fourth hypothesis; that individuals in the PT@up would report each
of the negative emotions more frequently than haggs, was supported, as was our
hypothesis that PTSD individuals would report mofreach of the negative emotions
in comparison to the healthy group. The profildasic emotions in the PTSD group
was a mirror-image of that of the profile of basiotions in the healthy group
suggesting significant emotional disturbance. riagefear experiences are
characteristic of PTSD, asatcurs in response to a traumatic event in whieh th
individual experienced intense fear or helplessn@$® event is often re-experienced
on exposure to internal or external cues togetlirintense psychological distress
(Dalgleish & Power, 2004; Gershuny, Cloitre, & Q®®03; Jovanovic et al., 2009;
Price, Monson, Callahan, & Rodriguez, 2006). lasexl physiological arousal
including irritability, hyperarousal, anger and byygilence are also associated with
PTSD (APA, 2000). Heightened levels of anger irsPThave alsdeen found in
previous studies (Andrews, Brewin, Rose, & KirkpRPOlatuniji, Ciesielski, &

Tolin, in press). In particular, anger controk tendency to express anger inwards
and the tendency to express anger through verliysical behaviour have been
found to distinguish individuals with PTSD from geosuffering from more general
anxiety disorders. Critically our data also shtattthe PTSD group experience
disgust more frequently than happiness — thigilsirsg given that in most groups
disgust is the most infrequently experienced emotidhe high frequency of disgust
reported by this group confirms the relevance sfdst-related emotions (including
shame and guilt) in PTSD, as highlighted by restudies (Budden, 2009; Van Vliet,
2008). It also ties in with Budden’s (2009) thetivat shame underlies peri-
traumatic and traumatic experiences of threatedasbcial self and can play a central
role in PTSD.

Despite the relative high levels of fear acrossaihples, including the
healthy sample, it is noteworthy that fear was iicgmtly higher in the chronic pain
and the PTSD groups compared with the healthy grdoghronic pain, fear of pain
is common and is perhaps even more disabling thamigself (Crombezt al., 1999).

In PTSD, fear of death and fear of losing conpdaly an important role in mediating

18



the relationship between peritraumatic dissociatiod PTSD severity (Gershuny et
al., 2003). At a more general level anxiety alibatexperience of negative emotions
may be common to many psychological disorders (Barlllen, & Choate, 2004;
Liverant, Brown, Barlow, & Roemer, 2008) and hegtbhblems. Consequently,
interventions should also focus on reducing fe@eeences in individuals suffering
from chronic pain and PTSD in particular.

The discriminant analysis showed that basic emataia can successfully
distinguish between healthy individuals and thog& shronic pain, depression and
PTSD. Happiness was the most important variabtistinguishing between the
healthy group and the clinical groups. Althoughrdéd positive affect is generally
acknowledged to be a characteristic of deprespositive emotions are often
overlooked in studies of other psychopathologicsbdiers. In clinical contexts,
explicit consideration of perceived happiness mighhelpful in assessing the extent
of emotional order or disorder in a patient. Thedminant analysis also suggested
that heightened anger scores had the greatestdign to make in distinguishing
between the chronic pain and depressed groupate§ies to help manage anger
could be useful for those with chronic pain, wihite expression of anger might be
beneficial for those experiencing depression.

Our findings suggest that basic emotion profilesl@éde used in both
assessment and therapeutic intervention. Obtainfogmation regarding each basic
emotion may provide additional insights into théigra’s emotional life, and suggest
focused interventions that would consider the diveraotion landscape as opposed
to selected emotions. Moreover, tracking changes time in emotion profiles would
enable the assessment of interventions at a bréaddr Considering both positive
and negative emotions in the therapeutic intereastimight be particularly useful.

The present study is not without limitations. Eioar samples were initially
used in separate studies, so it was not possilsietoh samples in terms of gender,
age, size and nationality. In particular, the $miak of the depressed sample relative
to the other groups may limit the generalizabitifyhe emotion profile findings for
this group. However, the finding of higher sadnesée depressed group compared
with the healthy group fits with theoretical persines. A second limitation related
to sampling is that females accounted for only 4% e PTSD group. While PTSD
is more prevalent in men than women, the gendérdifices across samples give rise

to the possibility that higher levels of negativeations and lower levels of happiness
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in the PTSD group may have been due in part togendowever, females tend to
report more frequent experiences of anger, feasaddess compared to males
(Brebner, 2003; Thomsen, Mehlsen, Viidik, Sommedlusa Zachariae, 2005),
suggesting that the emotion profile reported herd’TSD individuals is not due to
gender-related patterns of responding. Similaiiyyough the healthy sample were
younger than the other samples, there is muchnaséasuggest that relatively high
levels of positive emotions in comparison to negagmotions are characteristic of
healthy individuals irrespective of age (Diener &ier, 1996). Thus, the emotion
profile of the healthy group reflects that founciher more representative samples.
This study should be considered as a first exptoraif basic emotion
profiles, and its results point to the potentiadfutness of developing more controlled
studies. As the data is based on self-reportfléats the patients’ perceptions of their
emotional experiences, which might be biased teream extent. These perceptions
can be considered a useful starting point in ass&sisand intervention in conjunction
with other approaches. Further analyses could derpged considering specific
emotion items in order to test more detailed hypsés; for example the relationship
between shame (but not disgust) and depression¥elgleish & Power, 2004), or
the consideration of fear and anxiety as distinob#ons (e.g. James & Hardardottir,
2002). The space limitations prevented such anslysat could however be pursued

in further studies.

Conclusion
The present study compared the perceived frequainegsic emotion

experiences across four samples. Our findings dstrade that the experience of
basic emotions differs significantly across healtttyonic pain, depressed and PTSD
samples. In particular, our findings show thatpared happiness is important in
distinguishing between healthy individuals and ¢hagth chronic pain, depression or
PTSD. Furthermore, anger levels help discrimibateveen individuals with
depression and those with chronic pain. The BEBuseful research tool as it
facilitates assessment of a range of basic emotmbgth healthy and clinical
contexts. Examination of basic emotion profiles/rabso be useful in assessing
changes in an individual’s emotion profile overgimFurther research examining use

of the BES in applied settings is recommended.

20



References

Andrews, B., Brewin, C. R., Rose, S., & Kirk, MO@0). Predicting PTSD symptoms
in victims of violent crime: The role of shame, angand childhood abuse.
Journal of Abnormal Psychology, 109(1), 69-73.

APA. (2000).Diagnostic and statistical manual of mental disorders. Text revision
(4th Edition ed.). Washington, DC: American PsytitaAssociation.

Banks, S. M., & Kerns, R. D. (1996). Explaining Imigates of depression in chronic
pain: A diathesis-stress framewoRsychological Bulletin, 119(1), 95-110.

Barlow, D. H., Allen, L. B., & Choate, M. L. (2004) oward a unified treatment for
emotional disorderd®ehavior Therapy, 35(2), 205-230.

Blackburn-Munro, G., & Blackburn-Munro, R. E. (2Q0Chronic pain, chronic stress
and depression: Coincidence or consequedaahal of Neuroendocrinology,
13(12), 1009-1023.

Brebner, J. (2003). Gender and emotidtessonality and Individual Differences,

34(3), 387-394.

Bruehl, S., Chung, O. Y., Burns, J. W., & Biriddpeb. (2003). The association
between anger expression and chronic pain interisitgence for partial
mediation by endogenous opioid dysfunctiBain, 106(3), 317-324.

Budden, A. (2009). The role of shame in posttraiorstess disorder: A proposal for
a socio-emotional model for dsm-Social Science & Medicine, 69(7), 1032-
1039.

Burns, J. W., Kubilus, A., & Bruehl, S. (2003). Etiem induction moderates effects

of anger management style on acute pain sensitRaiy, 106(1-2), 109-118.

21



Burns, J. W., Quartana, P. J., & Bruehl, S. (2088ger inhibition and pain:
Conceptualizations, evidence and new directidogr.nal of Behavioral
Medicine, 31(3), 259-279.

Clark, L. A., Watson, D., & Mineka, S. (1994). Teanpament, personality, and the
mood and anxiety disordedournal of Abnormal Psychology, 103(1), 103-
116.

Conner, T. S., Tennen, H., Zautra, A. J., AffleGk, Armeli, S., & Fifield, J. (2006).
Coping with rheumatoid arthritis pain in daily tif&/ithin-person analyses
reveal hidden vulnerability for the formerly demed.Pain, 126, 198-209.

Crombez, G., Vlaeyen, J. W. S., Heuts, P. H. T&Q.ysens, R. (1999). Pain-related
fear is more disabling than pain itself: Evidenoetloe role of pain-related fear
in chronic back pain disability?ain, 80(1-2), 329-339.

Dalgleish, T. (2004). Cognitive theories of positraatic stress disorder: The
evolution of multi-representational theorizirRgychological Bulletin, 130,
228-260.

Dalgleish, T., & Power, M. J. (2004). Emotion-spiecand emotion-non-specific
components of posttraumatic stress disorder (PTBiplications for a
taxonomy of related psychopatholo@ehaviour Research and Therapy,
42(9), 1069-1088.

Diener, E., & Diener, C. (1996). Most people arpphaPsychological Science, 7,
181-185.

Eccleston, C., & Crombez, G. (1999). Pain demattgs@on: A cognitive-affective
model of the interruptive function of paiRsychological Bulletin, 125(3),
356-366.

Ekman, P. (1992). Are there basic emotioRsyhological Review, 99(3), 550-553.

22



Ekman, P. (1999). Basic emotions. In T. DalgleismM&Power (Eds.)Handbook of
cognition and emotion (pp. 45-60): John Wiley & Son Ltd.

Fernandez, E., & Milburn, T. W. (1994). Sensory afféctive predictors of overall
pain and emotions associated with affective pHne.Clinical Journal of
Pain, 10(1), 3-9.

Fernandez, E., & Turk, D. C. (1995). The scopesgdifcance of anger in the
experience of chronic paiRain, 61(2), 165-175.

Field, A. (2005)Discovering statistics using spss (2nd ed.). London: Sage
Publications.

Fredrickson, B. L. (2003). The value of positiveations.American Sientist, 91,
330-335.

Fredrickson, B. L., & Branigan, C. (2005). Positemotions broaden the scope of
attention and thought-action repertoir€sgnition and Emotion, 19(3), 313-
332.

Fredrickson, B. L., & Levenson, R. W. (1998). Pesitemotions speed recovery from
the cardiovascular sequelae of negative emoti@ognition and Emotion, 12,
191-220.

Fredrickson, B. L., Mancuso, R. A., Branigan, C.Tégade, M. M. (2000). The
undoing effect of positive emotionglotivation and Emotion, 24(4), 237-258.

Gershuny, B. S., Cloitre, M., & Otto, M. W. (200Beritraumatic dissociation and
PTSD severity: Do event-related fears about deadhcantrol mediate their
relation?Behaviour Research and Therapy, 41(2), 157-166.

Halvorsen, M., & Power, M. J. (2009)he basic emotion scalein a Norwegian

depression sample.Unpublished manuscript.

23



Halvorsen, M., Wang, C. E., Richter, J., MyrlandPledersen, S. K., Eisemann, M.,
et al. (2009). Early maladaptive schemas, tempanaarel character traits in
clinically depressed and previously depressed stshfélinical Psychology &
Psychotherapy., 16(5), 394-407.

Hettema, J., M. (2008). What is the genetic refetiop between anxiety and
depressionAmerican Journal of Medical Genetics Part C: Seminarsin
Medical Genetics, 148C(2), 140-146.

Isen, A. M. (1999). Positive affect. In T. Dalglei& M. Power (Eds.)Handbook of
cognition and emotion (pp. 521-539). Chichester: John Wiley & Sons.

Izard, C. E. (1991)The psychology of emotions. New York: Plenum Press.

Jackson, J. E. (2005). Stigma, liminality, and dnzgain: Mind-body borderlands.
American Ethnologist, 32(3), 332-353.

James, J. E., & Hardardottir, D. (2002). Influentattention focus and trait anxiety
on tolerance of acute paiBritish Journal of Health Psychology, 7, 149-162.

Jovanovic, T., Norrholm, S. D., Fennell, J. E., Bg&yM., Fiallos, A. M., Myers, K.
M., et al. (2009). Posttraumatic stress disordey bsassociated with
impaired fear inhibition: Relation to symptom seterPsychiatry Research,
167(1-2), 151-160.

Keogh, E., & Cochrane, M. (2002). Anxiety senstiiyccognitive biases, and the
experience of painthe Journal of Pain, 3(4), 320-329.

Lazarus, R. S. (1991Emotion and adaptation New York: Oxford University Press.

Liverant, G. I., Brown, T. A., Barlow, D. H., & Raeer, L. (2008). Emotion
regulation in unipolar depression: The effectsafegotance and suppression
of subjective emotional experience on the interesitgt duration of sadness

and negative affecBehaviour Research and Therapy, 46(11), 1201-1209.

24



Lucas, R. E., Clark, A. E., Georgellis, Y., & Dienk. (2003). Reexamining
adaptation and the set point model of happinesactias to changes in
marital statusJournal of Personality and Social Psychology, 84(3), 527-539.

Lyubomirsky, S., King, L., & Diener, E. (2005). Thenefits of frequent positive
affect: Does happiness lead to succé&sy@hological Bulletin, 131(6), 803-
855.

McCracken, L. M., Zayfert, C., & Gross, R. T. (1992he pain anxiety symptoms
scale: Development and validation of a scale toswmeafear of pairPain,
50(1), 67—73.

Melzack, R., & Katz, J. (2001). The mcgill pain gtiennaire: Appraisal and current
status. In D. Turk & R. Melzack (EdsHandbook of pain assessment (2nd
ed., pp. 32-52). New York: Guilford Press.

Oatley, K., & Johnson-Laird, P. N. (1987). Towaadsognitive theory of emotions.
Cognition and Emotion, 1, 29-50.

Olatuniji, B. O., Ciesielski, B. G., & Tolin, D. Fin press). Fear and loathing: A meta-
analytic review of the specificity of anger in PTS&havior Therapy, In
Press, Accepted Manuscript.

Power, M. J. (2005). Psychological approachespolar disorders: A theoretical
critique.Clinical Psychology Review, 25, 1101-1122.

Power, M. J., & Dalgleish, T. (2008}ognition and emotion: From order to
disorder. Hove and New York: Psychology Press.

Price, J. L., Monson, C. M., Callahan, K., & Rodrig, B. F. (2006). The role of
emotional functioning in military-related PTSD aitsltreatmentJournal of

Anxiety Disorders, 20(5), 661-674.

25



Rudy, T. E., Kerns, R. D., & Turk, D. C. (1988).1Ghic pain and depression:
Toward a cognitive-behavioral mediation modrdin, 35(2), 129-140.

Sandi, C., & Richter-Levin, G. (2009). From highxaaty trait to depression: A
neurocognitive hypothesi$rends in Neurosciences, 32(6), 312-320.

Tabachnick, B. B., & Fidell, L. S. (2004)sing multivariate statistics. Boston:
Pearson International.

Thomsen, D. K., Mehlsen, M. Y., Viidik, A., Sommenld, B., & Zachariae, R.
(2005). Age and gender differences in negativectHis there a role for
emotion regulationPersonality and Individual Differences, 38(8), 1935-1946.

Tugade, M. M., & Fredrickson, B. L. (2004). Regiliendividuals use positive
emotions to bounce back from negative emotionaéegpcesJournal of
Personality and Social Psychology, 86(2), 320-333.

Tugade, M. M., Fredrickson, B. L., Waugh, C. E.L.&kin, G. (2003). What good
are positive emotions in crisis?: A prospectivelgtaf resilience and
emotions following the terrorist attacks on thetedistates on september 11th.
Journal of Personality and Social Psychology, 84(365), 376.

Van Vliet, K. J. (2008). Shame and resilience igldebod: A grounded theory study.
Journal of Counseling Psychology, 55(2), 233-245.

Weiss, D., & Marmar, C. (1997). The impact of evecdle -revised. In J. Wilson &
T. Keane (Eds.)Assessing psychological trauma and PTSD. New York:
Guildford.

Zautra, A., Smith, B., Affleck, G., & Tennen, HO@1). Examinations of chronic
pain and affect relationships: Applications of aawic model of affect.

Journal of Consulting and Clinical Psychology, 69(5), 786-795.

26



Zautra, A. J., Johnson, L. M., & Davis, M. C. (200Bositive affect as a source of
resilience for women in chronic paidournal of Consulting and Clinical
Psychology, 73(2), 212-220.

Zelenski, J. M., & Larsen, R. J. (2000). The disition of basic emotions in everyday
life: A state and trait perspective from experiesampling datalournal of

Research in Personality, 34(2), 178-197.

27



