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Summary—Aberrations of puin experignee ocour fréguently in poyehiatric divorders and hence
pithological alterations in Lhe hasic mechanisms underlying pain experience can be expected.
Nevertheless, pamn pereeption, as one of the most umportant basic mechamsms 0f pain expenence.
hae rarely been aseessed expermentully m psvehitric disorders. The anthors review the relevant
experimental studies on pain perceplion in patienls with anxicty disorders. schizophrenia.
depression, cating disorders and personality disorders and suggest lings for future ressarch, Finally.
they point out that the experimental study of pain perceplion is useful not only in understanding
aberrant pain expenences in psvehuatric disorders but also in eluciduting pathophystological mech-
amismmn because pain perdeption iy coulrelled by neurvchemival and nearelivnmonul Functions hucowii
T be affected by psyehiatne disease processes,

Introduction

THERE is ample evidence thal a change in pain experience occurs in conjurnction with certain
psychiatric disorders. Thus, for example. the prevalence rate for chronie pain problems is

increased in depression and pamc disorder (von Knornng et al., 1983 Kuch et al., 1991)
and delusional pain complaints can be observed in psychotic disorders such as schizophrenta
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experience is pain perception and therefore its investigation seems nmperative. Furthermore,
the study of pain perception promises to provide new insights into the pathophysiology
of psychiatric disorders because the psychiatric disease process can affect neuro-
psychobiological systems that are involved in pain signaling and that are régulated by,
amongst others. adrenergie, serotonmergic and opioidergic actiens. Finally. the description
ol psychiatric syndromes in terus of neurobiological abuormalities. including almormalities
of pain perception. may be a useful addendum te the traditional classification, which is
based solely on psychopathological [catures. Nevertheless, during the past |5 vears sys-
tematic studies on pain perception in psychiutric disorders have been almost nonexistent.
Recently, however. there has been a renewed interest in pain perception in psychiatric
patients. stimulated by empirical advanecements in the neuropsychobiology of pain and by
improved technology for measuring pain perception.
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In this article we review the systemitic studies that have been conducted on pain per-
ception in psychiatric disorders, most of which have involved patients with schizophrenia,
depression, anxiety, and gating and personality disorders.

Anxiety

The influence of even non-pathological levels of anxiety on pdm perception is an elusive
topic. Whereas pain-relevant anxiety. e.g. the anticipation of pain.appedrs (o increase pam
perception. pain-irrelevant anxiety. e.g. fear of failure. seems 1o have no effect an it (Al
Abst & Rokke. 1991: Weisenberg et ul.. 1984). The lindi'ng-: ol Arntz and colleagues (Arntz
OI'- UL JU]IE. ‘1’71 (\lIlLL el ('II I)‘}l] bLIE}_{Ubl I.lld-l I.Il'._. Illd.lll Li.l.t.'i.l Ul dll’\lCL\" I_‘\ ih i ﬁ EIihCI
attracts one’s attention to pain or distracts one from it. Frem this perspeetive the effect of

. anxiety.on pain perception depends more on the resuiting direction of attention than on
UNXICLY per se.

The foregoing refers mainly to situations in which anxiety is the predominant emotional
state. However, an anxiety reaction may be embedded ina general stress reaction, with the
consequence that a stress analgesia develops despite the presence of anxiety (Willer & Ernst.

—T%mmmwmﬁmmab reported by Prtmanandco=workers
(1990), who investigated eight patients with post-traumatic stress disorder resulting from
military combats. While watching a combal video, these natients develaned both enhanced

fear and stress analgesia. Since the analgesia could be reversed by the opiate antagonist
naloxone, an opioidergic causation can be assumed.

Considering these observations on the effects of non-pathological anxiety on pain percep-
tion. it is not surprising that the few studies on patients with anxiety disorders have yielded
contradiciory resuiis. Aseuriy as i 944, Chapman observed thal during heai pain stunuiaiion
patients with anxicty neurosis wineed and withdrew earlier than patients with other psy-
chiatric disorders. In g more systematic study, Hall and Stride (1934) investigated 39
patients with anxiety disorder and the same number of depressive patients, using a similar
method. Up o about age 30, the patients with anxiety disorder had lower pain thresholds.,
or in other words were more sensitive to pain, whereas beyond that age the two groups did
not differ in this respect, In contrast, at no age was there any dillerence m warmth
perceprion.

Merskey (1963), using a pressure ulgometer, assessed pain and tolerance thresholds in 45
natients with anxiety rhmr-lm 115 patients with other psychiatric disorders (depression.
hysteria or hypochondriasis) und 35 healthy subjects. The thresholds of the anxiety patients
appeared to be lower than those of (he control subjects but about the same as those of the
other psychiatric patients. However. as soon as the gender of the patients and the presence
of clinical pain were also taken into consideration, the findings were less clear, The short-
comings of these eariy studies were ihe iack of expiiciily defined diagnosiie criieria and of
a detailed clinical deseription of the patients. Tlence. relatively little is known about the
types of anxiety disorders under investigation-in these studies

To our knowledge, there are only two contemporary studies on pain perceplion in anxiety
disorders. (Although some investigations have been done on persons with increased levels
of anxiery [Arntz & De Jong. 1993 Arntz et al., 1991; Klepac ct al.. 1980; Malow et al..
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1987, 1989]. the anxiety wds not diagnosed clinically bul only assessed by self-assessment
scales and would probably not hiave been strong enough for a diagnosis of anxiety disorder.)
Roy-Byrne et al. (1985). using clectrical stimulation, studied a mixed group ol 18 anxiety

patients with panic disorder and agoraphobia (according to RDC ¢riferia). They did nal
find any differences between the patients and the healthy controls on several pain
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present level of anxiety or the number of gnxiety attacks in the recent past. Similarly. Kopp
and Gruzelier (1989) did not observe any dillerences in ¢lectrical pain threshold between a
mixed group of 32 anxiety patients (panic disorder. agoraphobia and generalized anxiety
disorder according (o the DEM-II1 c¢riteria) and healthy controls. Only those patients
classified as “electrodermally labile.” 1.e. with g low electrodermal habituation rate and an
increased number of nonspeciﬁc elecirodermal responses, exhibited lower pain thresholds.
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increased pain sensitivity or no change in anxiety patients. Therefore. some suggestions for
future research ought to be made. Disorders with more or less continuous anxiety such as
generalized anxiety or post-traumatic stress disorder have to be separated from those with
intermittent anxiety. for example panic disorder. In the lalter case, pain perception should
be studied before. during and after the attack as well as in the symptom free interval.
Furthermore. the source of anxiety. if present (e.g. malignant illness), has to be considered
with respect to its relationship to pain. Cinaily. other affeciive states besides anxiciy have
to be included in the analysis because concurrent depression or stress reactions. for example.
may have opposing influences on pain perception. If these points are tuken into account.
it should be possible to obtain a more complete and valid picture of the effect of clini-
cally relevant anxiety on pain perception and of the neuropsvchobiological links in this
relationship.

Schizephrenia

There have been a number of impressive réports on changes in pain responsiveness in
schizophrenia. For example. schizophrenic patients with severe burns or acute abdomen
due to gastromntestinal perforations were reported to show only minorindications ol pain.
Furthermore, schizophrenie patients were found to have an increased incidence of silent
myocardial infarction (Bickerstall et dl., 1988: Chaturvedi, 1989; Jakubaschk & Bx‘jker

1001- Bacanthal at o] 10000 Thasa 1||-n arvatinne cngascl that {ha mraeace

1901: Rosenthal et 0004 These ohservations suggest that the processing of acute pain
is disturbed in qr‘hwnnhrmm‘. patients, Mareaver, in populations af ¢hranie pain patisnts
the diagnosis of schizophrenia is less [requent than expected (Fishbain et al.. 1986: Magni
& Merskey. 1987: Merskey et al., 1987).

But the conclusion that schizophrenia represents “a psychiatric form of analgesia®™ is
hdampered by conflicting results in other studies. For example, Delaplaine and co-workers
(1978) investigated the frequency of pain complamits amongst psychialric patients and as
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ism ranked highest. But 38% of the schizophrenic patients complaining of pain is more
than one would suppose if schizophrenia isin fact an “analgesic™ disorder. Recently Torrey
(1989) pointed out that headache may be an garly svinptom of schizophrenia.




It is certainly often difficult to interpret pain complaints in schizophrenic patients
especially in connection with other physical complaints. But even if the pain has clearly
delusionary characteristics, which is true in only a small number of patients (Merskey.
1990). it would be inappropriate to disregard the complaints as not mdicaling real pain. Tt
should be noted that recent definitions rjf pain do not require noxious events bul only a
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national Assaciation for the Study of Pain. 1986) Hence, it is safer to state that pain
experience in schizophrenia is disturbed or distorted than absent. Considering the conflicting
evidence, it is sorprising that only a lew and mainly early experimiental studies have
addressed the issue of pain perception in schizophrenia.

Hall and Stride (1954) lound considerable intra- and interindividual vanations in the
pdm responses of 14 schizophrenic patients. However, [or the group as a whole the deLl
and t\flusﬂﬂ&‘%ﬁm}mﬂm{mﬂmﬁbw»um ot
indifference to external stimuli and an inappropriate mental set for this kind of test. Thus
neither interpretation involves arguments specific to pain perceptien. Findings by Collins
and Stone (1966) also lavored the idea of a ruther generalized perceptual disturbance
because they did not observe changes in the electrocutaneous pain and telerance thresholds
but did see increases in detection threshelds in 18 patients with chronic schizophrenia.
Hence. “schizophrenic analgesia™ is clearly nol an incvitable linding under controlled
experimental conditions.

Some observations of Msrskey et al. (1962) should be mentioned here. These authors
found that the pinprick responses of 80 chronic schizophrenics covaried with age. However.
this covariation seemed to be due (o differences in medication in the dilferent age groups.
with the less sensitive patients receiving more phenothiazines. Neuroleplics may play an
intricate role in this context because they may act as analgesics in short-term use and may
cause pain complaints in connection with extrapyramidal »yrnpturm diu.r lung e use

——————tBecinaetal 992 Morcover—elinieat reports-on-hyr

patients date back 1o a time when neuroleptics were not cwculqhh, Mcrskcy et al alm found
that patients with paranoia or paraphrenia fended to be less sensitive than those with
hebephrenia and that hyper- and hypoactive patients tended to be more sensitive than those
with a normal level of activity. This result contradicts carly assumptions (g.g. Bleuler, 1911)
that catatonia is the predominant cause ol hypalgesia in schizophrenia. The relevance ol
‘iappingmn's study (1973). which suggests that chronic <chiznphrenics are less pain sensitive
than aciite |.r:u|r.u|a. is unciear because ihe TCpoirt lacks HCCCsRaTyY HIOrmaton about Pey-
chopathology and experimental method.

The most advanced approaches in the assessment of pain perception in schizophrenia
are those used by Davis and colleagues (Davis & Buchsbaum, 1981: Davis et al.. 1980,

1982). In one of their studies they compared 17 patients with either schizophrenia or
schizoafTective illness (RDC criteria) and healthy controls. The patients were poorer at
discri'm'inaling be_iw"een noexious and n'{m—nuxinus clcclrii.‘al st-imu]-_i: howcver. Lheir Pain

) . e
potenlmls of the patients were Lharacterm‘:d b\r reduced dmphludu for some mmponenls
of the potentials (e.g. N120), However, these differences compared to the amplitudes of
the controls were already present at non-noxious stimulus intensities. Hence. the findings
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can be interpreted as a decrease in somatosensory discrimination ability rather than as a
diminished intensity of pain sens4dtion. In a group of five patients naltrexone, a long-acting
opiale anmagonist, was administered for several days. The results were somewhat ambiguous

but seemed 10 show a frend 0 normalization. In 16 schizophrenic patients USF opiate
binding was assessed. Surprisingly, a high-binding subgroup had lower pain thresholds

than o lr\u; hindineg citharnns Meoie uwr] n“p-:nunc l\\an:\i‘l\pﬁ'; raar] a :]u:'hn-]-\.\nf-n nF tha
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normal relationship between central opioids and pain pereeption in schizophrenia.

To summarize, in contrast to the'expectations evoked by some impressive clinicdl reports,
hypalgesic changes in schizophrenia have not been verified unequivocally under exper-
imental conditions. Furthermore, most ol the findings can also be explained by rather
general disturbances in somatosensation or perception. Consequently. the causcs of the
perceptual deflicits tended to remain obscure. Studices are needed on medication-free patients
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methods for assessment of pain perception. ¢.g. laser stimulation techniques (Bromm &
Treede. 1991). are now available. which allow simultaneous measurement of subjective and
objective pain responses. Valid objective measures. such as pain-evoked brain potentials,
are particularly important in psychotic patients. After 4 descriptive phase ol research. in

which these methodological improvements are used. it will be possible to address the issue
of neuropsychobiologicul causes of altercd pain perception on a more solid basis than is

s Frary e
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Depression
Depression and chronic pain appear to be closely related. On the one hand. depression
constitutes a state of increased vuinerabiiity to pain probiems and changes Lhe way one

deals with such probloms (Haythornthwaite ctal.. 1991; vemn Knm—nng et dl 198 ?} On the

—other, chronic painis frequently accompanied byv-depressi:

to a full-blown depressive disorder (Brown, 1990; D\\orkm & Gitlin, 1991). Huwe- one
would expect increased pain sensitivity to be associated with depression. As will be shown,
however. just the opposite has been observed 1n several studies.

Hall and Stride (1954) were amiong the first to report an increased heat pain threshold in
depressive patients. This phenomenon was especially prominent in patients classilied as
endogenously depressed. The authors discussed two causes: first. depression might represent
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only one example: Second. depression might produce an affective indilference to aversive
stimulation not based on a truly sensory deficit.

In support of the second explanation, Ben-Tovim and Schwartz (1981) observed that in
a group of 10 depressive paticntls only the two with the symptom “emolional indifference™
had increased electrical pain thresholds. Von Knerring and Espvall (1974) found no differ-
cnee between 21 depressive patients and 12 healthy conrols in the cledtrical detection

"'IFFI(.!'!(\IA I'uli a blnﬂlﬁr‘onf l"lﬁ'ﬂl’ﬁr\f‘ﬂ mn tha A]nnfﬂn il matn thrachinld r-unnnlhnn that tha
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state of depression specifically affects pain perception. Interestingly, however, pain tolerance
was not altered, which is incompatible with an “emotional indifference™ hypothesis.
Von Knorring and Espvall (1974) assumed that the degree of retardation or inhibitien is




importanl and presented some tentative data supporting this assumption. This idea found

additional support ina study by Bezzi et al. (1981) in which, among 26 patients classified
as having endogenous depression of the unipolar type. the “relarded depressives” had
higher electrical pain thresholds than tie agitated depressives’: Lhe former group differed
from the healthy control subjects but the latter did not. The influence ol the wype of
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(1978). which demonstrated that depressed patients with psychotic symploms (n = 41) had
higher electrical pain and telerance thresholds than those without (n = 59); again. no group
dilferences in detection thresholds were observed.

Although lindings presented so far point to a pain-specific deficit rather than a general
perceptual deficit, one recent study initially appears to provide evidence to the contrary. In
a camparison of thresholds for electrocutancaous stimulation in 16 patients with major
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Ihe patients h._ad significantly increased defection thresholds butl showed 4 irend {o inereased
pain thresholds, However. their definition of pain as “unpleasant ilching and prickling™ is

rather unusual. Furthermore, their claim that pain sensitivity is in fuct increased in
depression, which they support by computing a quotient between the pain and detection
thresholds, appears problematic because such a quotient ties together two ditferent
measures, one of mechanoception (detection tueshold) and the other ol nocieeption (puin
threoschaldl

threshold),

Davis and co-workers (1979). using electrical stimulation and signal detection analysis
of the results as they did in their studies on schizophrenic patients (Davis & Buchsbuaum,
198 1: Davis et al.. 1980, 1982). tricd to find out whether sensory and perceptual deficits or
a tendency to stoic pain behavior underlie the putative pain msensitivily in depression.

Their resulls, ebtained from 66 palienis with unipelar or bipolar depression (RIDC criteria),
are compatible with the view that lhere is i chunge in the critetion for a pain response m
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found thul (his response lendency in depressed patients was correlated with CSF opiate
binding, although the optoid activity did not differ between deépressed patients and healthy
contrals, The result of a positive relationship bétween subjective pain response ind CSF
opiate binding is in contrast to the already cited finding in schizophrenic paticnts. where
such a relationship was not found.

Whether the ubservilion of a tendency (0 sloic puin reSponses conslitutes corrobordtion
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‘There are three reasons for this uncertainty. First in a later study with the same method-
ology Buchsbaum et al. (1981) could not replicate the findings of their first study. Second.
Clark and co-workers (1986) reported not only a change inthe criterion for a pain response
but also a decrease in the discrimimation ability for noxious heat stimuli, suggesuve of

SCISOTY OF perceptual prohlems i psychiatric patients: the depressive paticnls (i1 = 247 in
their sample did not differ from the other diagnostic groups in this respect. Finally. the
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ol & sensory :md perceptual LOI'I]D(‘JULHL on t_hc one hand and a response toniponent on the
other have subsequently been challenged for methodelegical reasons (Rollman, 1992},
Buchsbaum et al. (1980) investigated somulosensory evoked potentials in 85 puatients




with aflective disorders (RDC criteria). 75 of whom were depressed. The amplitude of the
N120 component was lower than in healthy controls, mainly at painful stimulus intensity
Jevels. This contrasts with the lindings in schizophrenic patients (Davis et al., 1980). where

a4 lowering of the amplifudes also occurred al non-painful stimulus mtensities,
Although the cause Gfthe pain insensitivity in depression is still [ar from clear, it appears
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the pain system. Further evidence supporting this view is provided by the studies of Hall
and Stride (1954) and von Knorring (1974), who obsérved a normalization of pain per-
ception after recovery [rom depression. Moreover, Otto et al. (1989) did not find a change
in experimental pain parameters in very mild lorms of depression assessed only with
depression scales.

A study by ‘Vlcr\ekcy (1965) r‘ai};cd two methodologival issues. Merskey used a pressure

v ol od tha aiithave vect mitad ha Gavnd that dameaccis stiante hoad
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lower pain tolerance thresholds than healthy controls. Hence, the type of pain stimulation
method may influence the results. Furthermore, Merskey found differences in pain per-
ception between depressed patients with and without clinical pain, This suggests that clinical
pain should be considered in this contexl.

Investigations by Laulenbacher ef al. (1994b) on depressive patients dealt with questions
relating to the exact lvpc of perccplual disturbance and its ralatienship o wrnptomatology

by T et o SR 11T B A i Aanracoian
cl.uu UIIIUIULIE]\, neCnanisms. an }JuLl\.llt_‘\ Wit @ ssSava-i i ulusuu.‘u1 O lll(lJltl uulxn.aaluu

heat pain thresholds were asséssed by twao threshold methads that differed in the impact of
reaction lime on the results. With both methods the pain thresholds were significantly in-
credised in the depressive patients. However. no relationship was found to various symptoms
of depression as assessed by psychopathometric scales. In contrast to the pain thresholds,
the thresholds of skin sensiivity to non-noxtous stmuh (warmth. cold, vibration) were
only slightly increased. The administration of the opiate anlagonist naloxone (3 mg 1V)

pain thresholds. These findings suggest. first, that the decreéase it somatgsensery sen-
sitivity in major depression is specific to pain and oot due 1o an increased reaction time
and, second. that itis not related to a naloxone-sensitive mechanism, making an opioidergic
causation unlikely. Finally, the idea, derived lrom earlier studies, that thé seventy of
depressive symptoms influénces the degrec ol change in pam perception was not sub-
stantiated: one explanation mlght be that these raldlmnslnpq appear uniy il different diag-
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disorder with depressed moaod, are grouped topether.

The following ideas may be useful for future reséarch. All theoretical arguments have
to acknowledge that the influence of depression én the pain system appears somewhat
paradoxical because hoth a decrease in experimental pain sensitivily and an increase in
chnical pain problems have been observed. We (hink that a diminished processing of
nociveplive stimuli 4t spinal and subcorucdl stages ¢an be respensible for both phcnumcna

hamarics such o dafmnne land ant Aanlae s Aloacin it als s iMReont
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activation of pain inhibitory systems. Such @ hypothesis can be derived from the observation
that cenfral analgesics both reduce pain peérception and dampen natural forms of pain
inhibition (Le Bars et al.. 1992). This pathelogical processing of nociceptive stimuli is not
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necessarily evident when depressive patients are tested in the usual way. with briel pain
stimuly; deficient pain inhibition is mere likely (o become apparant when sustained pain
stimuli are applied.

— Neuroendocrine dysfunctions. which are known to be present i depression (e.g.
Holsboer. 1992). are worth consideration as possibly being involved in the altered processing

af n:l\_cjcgpﬂl'ﬁa stimuli. Haiey .‘lQﬂT\ nrpepnlprl eome data ulggpcnnu that dexamethavone

nensuppression 1 depressive patients may be related both to pain insensitivity and lf_)_ a
lack of sensory inhibition. Furthermore. in healthy subjects dexamethasone attenuates both
excercise-induced secretion of ACTH and analgesia (Kemppainen et al., 1990). Hence,
increased levels of hypothalamic—pituitary—adrenal hormones may cause the hypothesized
diminished nociceptive processing.

It shiould be emphasized that all this is still speculative and has to be verified i future
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in pain sensitivity in depression was proposed by Ward et al. (1982). who hypothesized that
different parts of the spinothalamic tract are involved in the processing of clinical and
experimental pain and that the part mediating ¢linical pain may be affected by an imbalance
between noradrenergic dnd serotoninergic mechanisms. whereas the part mediating exper-
imental pain may be affected by an increase 1n the activity ol endogenous opioids.
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Anorexia Nervosa and Bulimia Nervosa

Interest in pain perception in caung disorder patients has arisen because ol a number
of observations: there have been several reports on disturbances of visceroception and
proprioceplion in eating disorder patients (c.g. Bruch, 1962; Garlinkel et al.. 1978), Fur-
thermore, when studying a paiient wiih buinmic behavior Abrahum und Joseph (1%987)
found an increase in pain tolerance during vomiting: this increase could be prevented by
the admimstration ol the npiqlr- m‘ll‘\gnniqr naloxane. I3 n:lll}r K;’I}h’" and co-workers (1982}

observed an elevated CSF opioid activity in anorexic patients (a linding however. which
has been challenged by more recent results from the same research group [Kave et al.. 1987;
Lesem et al.. [991]).

On the basis of these observations, Lautenbacher et al. (1990, 1991b) hypothesized an
opioid-mediated aiteration of pain perceprion in patients with anorexia and buiimia nervosa
and Lested this hypothesis with a methodological approach similar to the enc they later
naivd i 1 hmr&.tnd\ on ."I.Pnrm.u\ zn: driente (Lautenbacheretal | 1994by, Roththe 0y atientswith
anorexia nervosa and tlmee mth bulimia nervosa (DSM-111- R diagnoses) had significantly
higher heat pain thresholds than the healthy control subjects. Tna study ol 27 bulimic
paticnts Faris et al. (1992) were able to confirm the finding ol pain insensitivity, wherchy
these authors used pressure instead of heat as the pain stimulus. Since recovered anorexic
patienis (n = 23) did not show a reduced pain sensitivity (Krieg et ai., 1%93), the change in
pain perceplion apped
anorexia nervosa,

The c¢ore hypothesis that the reduced pain sensitivily in anerexia and bulimia nervosa is
opioid-mediated was found to be rather unlikely. however. since a normalization of the
inereased pain thresholds could not be achicved by administratien of the opiate antagonist
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nalexenetS-melVy(Lautenbacher et al. . 1990) An-alternative hypothesis_thal the reduced.
pain sensilivity 15 a consequence of general somatosensory deficits due Lo a subclinical
malnutrition peurapathy, alse had to be rejected since other sensory modalities. such as
warmth, cold and vibration sensitivity, were either not affected or showed only minor, non-
pathognostic impairments (Pauls et al.. 1991). A third possible explanation [or the change
in pain sensitivity was that the fasting state. which 1s characteristic ol bath acule anorexic
patients and acute bulimic patients (Pirke et al.. 1985). is by itself enough to cause the
reduced pain sensitivity. However. a 3-week 1000-kcal diet did not influence pain sensitivity
in 11 healthy volunteers even though the diet induced a fasting state comparable to that
found ineating disorder patients (Lautenbachereral.. 1991a). A further hypothesis. relating
lo anorexia nervosa only, was formulated on the basis of the observation that there is an
unusual, strong and negative correlation between pain threshold and local skin temperature
in anorexic patients during the acute phase and the phase of recovery (Kricg et al., 1993:
Lautenbacher el al.. 1991b). This hypothesis, which has yel to be tested, assumes that the
altered paifi perception in anorexia nervosa is associated with an abnormal coupling
of peripheral thermorcgulation and pain sensitivity, which 15 due o a sympathetic

flucr.:-nulqlnnn
cpuaiiion.

In bulimia, no clear clues regarding the eansation al alterad puin perceplion have yet
been found. However. Lhe frequently claimed pathogenetic relationship between bulimia
nervosa and depressive disorder and the non-opioid mediated pdain insensitivity found in
both disorders suggests possible direclions for further research.
Finally. it can also be postulated that the short-term metabolic and endocrine adjustment
reactions 1o excessive changes in lood intake are sufficient to produce hypalgesia. Such an
——assumption-is-supported-by-animabstudies Bodnaret-ad 1978 andthe finding that
considerable percentage of chronic dicters. who like eating disorder patients. shift fre-
quently between reduced and excessive eating. show increased pain thresholds (Krieg et al..

1993).

Personality Disorders

Ieveia Lase PN gy
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but bath ol them demonstrate to perfection the benelit of such studies especially in putients
with borderline personality disorder. Using the cold-pressor test. McCown et al. {1993)
assessed pain tolerance in 20 patients with baorderline personality disorder, 20 patients with
other personality disorders (schizoid. schizotypal. paranoid, antisocial. etc.) and 20 heaithy
control subjects and found no group differences. Since these authors hypothesized that
patients with borderline personality disorders are more likely to develop stress analgesia,
they tad alt their subjects undergo a stressful procedure involving am uncontrollable cold
pain stimulation. Therc was an increase in pain lolerance in all subjects but the increase

wag mogt pronounced in the patients with borderline personality digarder, resulting in

LR LR e ) preeramaaad asaa WALRILLLanN SAraidmaaly sl uns, LRl = e

.~.|g11|ﬁc_nm]y elevated tolerance thresholds compared 1o [he other th groups. The authors’
interpretation that patients with borderline personality disorder develop stress analgesia
more readily due to their previous traumatic experiences is called into question by the lack
ol 4n experimental contral condition. Nevertheless. it is interesting that in this study patients




b S L atrriNaAcH and 1O Kk

U

with borderline personality disorder. who engage frequently in scll-injurious behaviors.
adapted most quickly to repeated pain stimulation.

Russ el al. (1992) addressed the question of whether the intensity of pain expertence
during sell-injurous beliavier is relaled to pain sensitivity. They divided a group of 22
patients with a borderline personalily disorder into those who had and these who had net

avmariancad nain diurine their eallLmautilatine hahaviar, The latter oroun had <ciomibicantlv
CRPCUISNCCG Paill CUTINEG Wil SU-TRWMLEUNE DCHRNVIOT, 200 Lol Qroup dau sighiicalsy

lower paih ratings during 4 cold-pressor test than either the former one or a control
aeroup. Interestingly, only those patients who were obviously pain-insensitive also showed
4 decredse in negutive emotions, such as “depression.” “anxiety” and Tanger,” and an
increasen “vigor™ alter the cold pain stimulation. One can conclude that in a subgroup of
seli-injurious patients Liiis aberrant behravior is reinforced by a contingent improvement in
the affective state, “hu.h 15 riot ununlcrd\,tcd by ucgdtl\fc expenenc::b l‘h‘:&ausc I.I‘iu.t, are
may lead to affective cumnqucmu similat to those heallhy persons would L\pmc.m.-., Also
of interest, Russ et al, (1993) recently reported that the pain-insensitive patients had higher
levels ol psychopathology. re: impulsiveness. dissociation and suicide attempts. and were
more likely te have a history of sexual abuse.

Whether the findings oblained by Russ etal (1992 of @ primary pain insensilivity ima
subsample of patients with borderline personality disorder and those obtained by McCown
ot gl 11001\ nf‘ ar
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mmply. he_cnmhmed is unclear. This is becatse Mc(‘own et al. did noet use @ standard
diugnostic procedure and by using a specifically designed screening procedure excluded any
other form of psychiatric morbidity, whereas Russ et al. used the DSM-I11-R criteria for
borderline personality disorder. with the consequence that 36% of their patients also
fulfilied the diagnostic criteria for depressive disorder and 23% for buiimia nervosd.

Conclusions

Both chroni¢ pain complaints and pain unresponsiveness are symptoms that are fre-
quently found in patients with various psychiatric disorders. and altered pain perception
may be one of the factors contributing 1o these symptoms. This article reviews the literature
on experimental assessment of pain perception in psychiatric patients. The results ol the
relevant studies indicate that pain perception is indeed altered i certainm groups of These
patients. In the Tollowing discussion 1t is worthwhile 1@ consider these changes in pain
perception from two pergpectives, the nergpective of symntomatology and the persnective
ol underlying neuropsychobiological mechanisms.

Experimental investigations in psychiatric disorders can delect or verily the existence of
an altered pain perceplion as a symptom and can alse provide new ideas about its behaviaral
consequences. For example, would anyone have expected hypalgesia in eating disorder
patients? But if the existence of aitered pain perception can be demonsiraied. it 1s ihen
fruitful to Inguire whcllhr lhw ha% any rciuuunship to ather perceptual disorders. e.g. the
well-known disturba : scheme. Moreaver, the observition of
normal pain perception tn some self-<injurious ;'ratie'nts with borderline personality may help
to disprove the idea that autcaggressive behavior is always an attemptat seil-experience in
a person who cannot sense his or her own body.
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In addition, the experimental approach can correct or refine certain beliefs, which stem
mainly from clinical obscrvations and studies. Thus, patients with schizophrenia are clearly
not necessarily protected against pain and cases of extreme pain unresponsivencss seem to
be The exception (even though they have atlracted greal interest). The well-Known ¢o-
morbidiry of depression und chronic pain has led to the erroncous conclusion that all types

RN sivivevanniosd Aarmracoia Al W .n. o o
) Pain are auginenitd n Gepression. As snown ¢

oppasite is the case when geute pain is applied.

But the major advantage of studying pain perception in psychiatric disorders is the
possibility of gaining insight inte underlying neuropsychobiological dysfunctions. We think
that experimental pain research may become as important in psychiatry as sleep research
already is. Sleep was chosen as & behavior relevant for psychiatric research because it is
quantifiably disturbed in psycliatric disorders and is regulated by nearenal and hormonal

srimentally hawsvar indt tha
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(Benca et al., 1992: Gaillard et al.. 1989). Pain perception can also be quantified by
psychophysical and electrophysiological methods in such & way that peripheral and central
components can be disentangled (Handwerker & Kobal, 1993). Furthermore, and most
important, pain perception is imfluenced by opioidergic. adrenergic and serotoninergic
neurotransmitier systems (Thomas et al, 1993; lura & lura., 1990) and by the neuro-
endoerine limbic-hypothalamic—pituitary system (Hargreaves et al., 1990). dysregulations

=
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all this. it is not surprising that psychopharmaccutios, such as ineyclie antidepressanis.
improve mood and sleep and have analgesic properties (Onghena & Van Houdenhove.
1992) and. that mood, sleep and pain perecplion are disturbed concomitantly in certain
chronic pain conditions. e.g. fibromyalgia (Boissevain & McCuin, 1991; Lautenbacher et
al., 19944).

Of course, some progress still his o be mude belore experimental pain research altains
—————a-methodeological position-in-psychiatry-similar to-the- one new held-by-sleep-researeh Bit—
because of the multiple functional roles of the various neurotransmitter and neurocendocrine
systems there is clearly a strong need to establish new functional indicators for neuro-

biological alterations in psvchiatric disorders.

As the studies on pain perception were performed on patients who were reeruited accord-
ing to conventional diagnostic classification systems, we reviewed Lhe results sepurately by
diagnmlic category. Future studies on pain pefceptiﬂ'n might, as h-as been done for s Iee'p

ey wibh crivvad ta ol thambuciala Anfirlamm
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of functionally active serotonin. Such an approach might be of help in developing and
refining new pathogenetic concepts, on the basis of which psychiatric disorders could then
be classified secording to neurobiological Teatures in addition to the psychopathological
features already used.

Aclinowledgementy This revicw was supported in part by the Wilhielm Sandet-Stiftung {gfant no. 92040 ) )

Relerences

of Psychiatry in Medicine, 16, 31 1-316.

Ahruhum, B D& togenh, A BOVORT) Rulimic vomiting alters nuin talerunce and mood, Surenpationa! Tonen!




12 3. Lau i ENsACHER und J. -0 KRG

Adler, G, & Guttaz, W, F. (1993), Pain perception threshold in'major depression. Biolvgical Psyehiatrs, M, 687
689,

Al Ahsi, M., & Rokke. P, D. (1991}, Cun anxiety help us wlerate pain? Pair. 46, 43-51

Arpiz, A, & De Jong, P, (1993), Anxiety, witention and paw. Jowrnal of Psychosomatic Research, 37,423 432

Arntz, A, Dreessen. L., & Merckelbachi, H. (1991). Attention, not anxiely, intluences pain. Belaviowr Regearch
uned Therapy, 29, 41-30 )

Benca. R. M., Obermieyer. W, Hi. Thisted, R. AL & Galling J. €. (1942). Sleep and psychiatnie disorders: a meta-
ariysis. Arcinves of Geneval Psvciuatry, 49, 031005

Ben-Tovins, D L, & Sthwurtz. M. S, (1981} Hypoalgesia in depressive illness, British Journal of Psyeliatry, 138,
37 39,

Bezzl, G Pinedii. P.. & Tosca. P. (1981). Moior reaciiviiy. pain ihreshoid and efiects of sieep deprivation in
umpolar depressives. Psychiatria Clinica, 14, 1500 161),

Bickerstafl. L. K., Harris, S, €, Legeett, R S & Cheah. K-C (1988), Pain insensitivily in schizophrenic patients.
Archiresof Sargery—12349=51

Blewler, E. (1911). Dementui praccox oder Gruppe der Schizophrenien: In G AschufTenburger (Ed.), Hamdhuclt
der Psychtatrie, Spezieller Te r.r‘ 4.4 bwr{w:y. L Halfre (1-420). l.npng DLu! iche,

Bodpar. R4, Kelly, i, MLOT1975) B uuplm'm. alicrations of noviceptive
induced by food deprivation. Phy stologival Pyechology, b, 391 395,

Bowssevain, M. D., & MeCain, G A (1991 ). Toward an miegrated understunding ef fibromyilgma syndroime (1)

il e |I- wih sl bt Doy A I{ "I')".l '}J'Q

et in
TGt ana I..uun.| By FUl D USPUCE.

Bromm, B.. & Treede, R-D. (1991). Laser —cvoked cerchral potentials in the assessment of cutansous pain
senstivily i normal subjects and patients, Revue Newrologigue. 147, 625 643

Brown G I, tlﬁQfH A J____!ugd_l, un l!\'q\ af chronie i
137

Bruch. HL(1962), Perceplual and conceplual disturbances m anorexiy nervosa. sychosomatic Medivine. 24, 187
194

Buchsbaum, M. S, Divis, G. €., Goodwin, F K. Murphy, D. L., & Post, R. M, (19801, Pveliophysical puin
judgements and somalosensory evoked potentials in patients with affective liness and in-normal adults. Adrances
i Bilogieal Pevehigtev. 4. 63-T2.

Buchsbaum, M. S, Muscettols. G, & Goodwin, F. K. (1981) Urinary MITPG, siress response: personality
factors and somatasensory cveked potemials in normil subjects and patients with major affective disorders.
Newropsyehobiplogy. 7. 212-224,

Chapmun, W, P, (1944}, Measurements of pain sensstivily i normal control subjects and in psvechoneurotie
patients, Psychosomaric Mediving, 6,232 237,

Chaturvedi, S. K. (1989, Pain sensitivity in psvchosis and the endorpiim theary of psychosis. Advances i the
Brosciences, 75, 687 -HH).

Clark, W. C., Yang. ). C,, & Juvul, M. N, (1956). Allered pin wnd viswal seositvity in humans; the effects of
wcute und chromic stress. Annaly of the New York Avadenn of Seiencey, 467, 116129,

Colhns, L, G, & Stone, Lo AL (1966), Pan sensitivity. age and activity level in chronic sehizophrenics wad n
normals, British Jugrnal of Pyveliairy, 112, 33-335.

Davis, G, C. & Buchsbuum, M. S, (1981), Pain sensitivity and endorphing in Tunctional psychoses. Modorn
Probfems in Pliarmcapsyehinery. 17, 97108, )

Pavis, G. (.. Buchsbaum, M. S.. & Bunney. W. L (1979). Analgesiz to pamful stimudi in affeetive illness. Americen
Jogpnal of Pyvehiaery, 136, 1148 1151,

Davis, G, O Buchshaurn, M5 Nuber. D & Kiiymen, DL PovEn(T9R0), Effect of opiates and opiig antigonists
o somutesensory evoked potentials in patients with schizophreniz and normal adults. Advances in Binlogival
Psveliciry. 4,73 80

Duvis, G C,, Buchsbaum, MOS., Naber, 12, Pickar, 12, FPost, R, Kammen, D Povan, & Butney, W. E, 11982).
Allered pam pevception und cergbrospinal endorphing in psychiatric illness, danaly of the New Yark Avadenty
uf Suiences. 398, 366373, )

Decina, P Mukierjee. 3. Caracgl. G & Harnson, Ko (19%2). Pamiui sensory sympioms in neureiepic-induced

e rd |nr| rlr\-nru 1o, Fovernal of dhsoe,

i Psschology, 99, 127

axtrapyramidal syndromes. American Journal of Psyckiciry, 149, 1075-1080.
Delaplaine. T.. Wabumuyi, O L, Merskey, Ho, & Zurfas, 1. (19785, Significange of pamn in psychiamic hospital
ity Parn, 4 3013000
Dwotkin, R & Gitlin, M (1991 ), Clinueal aspects of depression in chrome pain patienits: Clinteal foyrnal op
Pz, 7. 7994,

but not tuctile. thresholds are elevaied in bulimiz nervosa. Biological Pyvehiatry, 32, 462-466



=i
=1

Fishbain, 1. A Guldbsrg M.. Meagher. B. R, Steele, R.. & Rosomoll. H. (1986). Male-and female chronic pain
patients categorized by DSM-1Ii psychiatric diagnostic criteria. Fain, 26, 181-197,

‘Galllard. J.-M.. Nicholsan, A. N., & Pascoe. P. A, (1989), Neurotransmitter systems, In M. H Kryger, T. Roth,
&W.C. Dcmuu (Eds.). Principles and practice of sleep medicipe (pp. 202 212). Philadelphia: W. B. Saunders.

Gariinkel. P. E. Moldoisky, H.. Garner. D. M., Stancer. ii. C.. & Coscina, [3. V. (i978). Body awarengss in
anorexia nervosd: disturbances in “hody image™ and “satiety.” Psichesomatic Medicine, 40, 487498,

Harer, R.J. (1983). Pain senbiti\-it}' ev’cked poteritials, and the dexamethasone suppression test in depressed

I A A um.m':' Neie u'rr, |u‘ 2465 auu

Hall. K. R. L., & Siride, E. (1954), The varying response wy pain in peychiatric disorders: a siudy in abnorml

psychology, Br:mh Tourial n! Medic mf Ps wfmhlgk' 27, 48 -6,

Handw
T3, 639 6?1

Hurgredves. K. M., Flores. C. M. Dionne. R AL, & Mueller, G. P. (1990). l'hc role of pllunuw heta-endorphin
in mnhunmunncu otronin w-i.-umu fustar indusad antinasoumtian  de [ - ol ol B, 289 38
.............. LR (et U INGUCSE UNUINOCCephIon, Amerioal Jourhiar uf ARG Juui iy o
"14‘!

Haythornthwhaire. J. A.. Sieher, Wi T & Kerns. R. D. (1991). Depression and the chronic pain-experience. Pain,
6. 177184

Holshoer, I-. (1992). The endocrinelogy of mental diseases. In A, Grossman (Fd.), Clinical enidocrinatogy (pp.
996-1011). Oxford: Blackwell Saientific Publwations.

Internationu] Associntion for the Studly of Pain (1986) Classificiation of chranic riain:
syndromes and defininions of pain terms. Pain, Suppl. 3, 1-226. _ _

Jakubaschk. ). & Boker. W. {1991), Gestories Schmerzemplinden bei Schizophrenic. Svhweizer drchu fiir
Newrologie und Psychiatrie, 142, 55-76:

s deserintion ol chronic pain

coapLion o ooromc patn

Kaye, W. H_, Berrettirn, W. H., Gwirtsman, H. E., Chretien. M. Gold, P. W., George, D. T, Jimerson. D. C.. &
Ebert. M. H. (1987). Reduced cerebrospinal fiuid levels of immunoreactive pro-opiomelanocortin related
peptides (including betasendorphin) in anorexia nervosa. Life Sciences: 41, 2147-2155.

Kaye, W. H.. Pickar. D., Naber. ., & Ebert. M. H. (1982); Cerebrospinal fuid opioid activity in anorexia
nervesa. dmerican Joarnal of Pavelibdater, 139, 643-645

Kemppainen. P Paalusman. P, Pertovaary, A Alila, A, & Johansson. G. (19903, Dexamerhasone atienuntes
exercise-induced dental analgesia in man. Brain Research. 519, 329-332.

Klepac: R. K., McDonakl. M., Hauge, G., & Dowling, J. (1980). Reactions Lo pain among subjects high dnd low
in dentul fear. Journal of Beharfival Medicine, 3, 373-384,

Knorring, L. von (1974), An intramdividual companison of pain measures. averaged evoked responses and clinical
ratings dunng depression and reeovery. Aeta Payehiamvics Seandinativa. Suppl. 255 109-120.

Knorring, L. von (1978). An expenmental study of visual averaged evoked responses (v.aer) and pain measures
(pmi) in patients with depressive disorders. Siological Psychology, 6, 27-38.

Knorring, L. von, & Espvall, M. (1974). Experimentally induced pam n putients with depressive disorders. 4
Psyeliairica Seandingeica. Suppl. 235, 121133,

Knorring, L. vor, Pernis, C.. Eisemann, M., Erksson, U, & Perris. B (1983). Piin as 4 symptom in depressive
disorders (1) relatonship to diapnastic subgroup and depressive symptomatology, Pai, 15, 10-26,

Kapp. M., & Grurelier. 1. (1989), Electrodermally differentiated subgroups of anxiety patients und controls. 11:

refatonships with audiiony, somaiosensory and pain threshalds, ageraphobic fear. depression and cevebril
lateralsty. Internaiional Journal of 1 sichophvsivlogy. 7,65 73

K, J-C, Roscher, S.. Strian, F.. Pirke, K-M., & Lauienbacher. S, (1993}, Pain sensitivity i recovered
AIRTERICS, renirained aud unresirained eaiers. dournal of Pyveimsomuaiie Researci, 3T, 395-607.

Kuch, K.. Cox, B J, Woszezynas, C, B, Swinson, R_ P & Shulman. L. (1991), Chronic pain in panic disorder.
donirnal af Bphm tar Ta‘wmpl am-’ E Exper imenial Pwa‘hmfrh 22. 255259

cher, 5. Barth, K., Foeb, £, Stmian. T Ficke, Ko & I\Jltb 1O 1¥ 7). Drl.'ill'l.i_: and paim SCllﬁiii\'IE)':
u validanon of clinical findings: Physiology & Behavior, 30, 629 631
Laumbacher, S.. Puuls. AL M., Stefan, I, Pirke, K-M_. & Krieg, 1.-C. (1990). Puin perceplion in patients with
A

o .h’.’-n dis nv}'n'\' By

1
L]

-Lwlenbdchur 5 Puui» AL M., Strian, E.. Pirke. K--M._ & Krieg, T-C. (1991b). Pain sensitivity in anorexia
nervosa and bl.l“l'l'll& neTvoNd. Bma’u_,.rrm! J'.ru'im:!r: 24, ]II"H 1078

clmlml patnin patients unh |ibr0m\'.1|bld Pmn |m pPress);
Lautenbacher. S.. Roscher. S, Stnian. D.. Fasshender. K. Krumrey, K. & Krieg. J. —( ]9‘)4]1; I’.un pereepllml

- depression” relationshipg 1o svmniom: wology und naloxons-censitive mecha

i press).

—of-experimenttband———————————



1% B B et L LT e e N SR S T T
[P w3 AV TENDBALTIER GH0 Jow i Ribl

lie Bars. D, Willer. I, €.. & De Broucker. T. (19921, Morpline blocks descending pam inhibitory condrols in

TomTan . Pair, 48 T35

Lesepne. M. 1D, Ikn‘utml W. H., Kave, W, H. & Jimerson, 1. C(1991), Measurzment of CS1 dynorphin A | 3
1mmunnrc‘umv|t} in anorexia nervosa and pormal-wenght bulimia. Biological Psychiatry, 29, 244- 252

chl"-'l.l.l U ‘k I\"H.l:rﬁt_\"‘ rl [I J'l’\i’l “I '\"IJFEFU t"hll[l]luﬂli)” Uf l”t’ I'rliﬁliuﬂbﬂ]p Dt'l\\&cn p.!Il‘I KIT RN [CSIDHS q'.}]'_l{'i
psvehiatric illness. Pain, 29, 295 300,

Milow. R- M., West. I AL & Sutker, P. B. (1987). A sensory degision theory amalysis of anxiery dnd paln

Mulow. R. M., West, J A& Sutker. T B: (1989). Anxiety and pain responsc across treatment: sensory decision
analysis. Pain, 38, 3544,

Meflown W Cialing H o lhnvan 1 DeSimaone BA & D sa. L (100 Racdeclinge F‘ff‘nﬁﬂ-l! (R
Iahommu-mdm‘td mld pressor rmm endum of slrewa«mduwd dl\dluwa Jowrnial of Pyvel
Beiavioral Assessment. 15, 87-Y5.

Merskey, L (1965) The #ifect ol chrone piiniupon the response Lo noxious stimuli by psvchiatsie nll'mnldc

J'u.'.'nm! of Pyvelasomuatic Research. B, 405 419

Merskey, H. (1990). Chranic puin and psychiatne fliness. in 1. 1. Bonich (Fd.), The managemeit of pain, Val |
tpp. 320-327). Platadelphiu: Lea & Feliger.

Merskey. H., Gillis, A & Mursealek, Ko S_(1962). A ehoical ipvestugation of reactions to pumn. Jiuinagl of Mental
Sviences. 108, 347-355 '

Merskey, Ho Lau, € 1., Russell. B 8., Browke, R L, Jumes. M. Lappano, S.. Neilsen, J.. & Tilsworth, R. H.

[19R7). Sereeming for psvehwtne morbidity: the pattern of psychological illness and premorbid characierisues
in four chronic pain populations. Pai, 30, 141-]37.

Onghena. P, & Vun Houdenhove, B. (1992), Anndepressant-induced analgesia in chronie non-maligmint piin: o

- meta-analysis of 39 placebo-controlled studies. Pain, 49, 205219

Otta. M. W, Dougher. M. 1. & Yeo, R A, (1989), Depressaon. pam, amd kemispheric activition: Jownal of
Nervous andd Mental Diseaye, 177, 210-118.

Pulils, A M, Lalitenbicher. S Stian, -, Pirke, K-ML & Krfes, LU0 1997). Assessment of somatosensony
mdicatons of polyvneurnpathy in patients with eating disorders. Europzan Arvchives of Psveliatry and Clinical
Newroverenee. 241, 812,

Pirke, K.-M.. Pahi. J, Seirweiger. U, & Wurnhofl, M. 11983), Mewboiic and endocrine indices ol starvidion in
bulimite: a comparison wilh anoresty netvosa. Paycitry Revearch, 15, 33 39,

Pitman. R K. Kolk, B. A vander. Orr. S. P &(rﬂ:enhl.rg. M 3. fl‘)‘mj \lulumne rc\\.ralble amllgcc..c Tesponse

o LHHIIJ = IEI[{E}d STT ||I

fer uwnumninn '\l’”\ %4} Amstgrdam Lisevier.

|3 PR T O e Il A O 0ot P e
Rosenthal, 5.4 FGTINT. .—;..o.\.uuu) 5 R S A o HH TR

ofThu ||1-,n|1urf.' Gemud Hu.spmri Pﬂ(f.fmm 12, 1]‘)—3"2

i dhinog R ..'. “ TR

CRoih. S R IerTn.u: A I(dkumLT H.{rer K.. Shindledecker. R. D, Hull, 1. & Muttis. S,
( I.‘J!}Z]. l‘ un perezplion in selt~imjurious patients with bordertine personality: disorder. Rinfogreal Payvdnarry. 32,
01511

Rissa, M. 1, Shearin, BN Clarkin, ) F . Harrison. K. & Hull, 1 W, (1993}, Subtypes df sell-injuricus patients
with horderling personidity disorder. JI;m’Hram J’um um’ q?,’ I‘sld;.'run l‘!l ieit‘s'al lh‘."l_

Suppiagton, 3, (1973}, Threshoids ¢

et Metor Skifls. 37, 489 490,

Thaormus. D AL Anton, 1P, Kenshilo, D, R, Williiims, G. M., & Dubrer, R, (1993) Noradrenerghe tnd opioid
systent nteract 1o alter the detecton of noxious thesmal stumuali and facl serutching i monkeys, Pamn, 55, 63
70

Torvey, B Fo( 198, Hendache m schizophrenin und scasonality ol births. Bivkogical Pxvelitativ. 26, §32 RE3L

Tury. B & Tura, .M. ([996), The anulgesic effect of treyelic antidepressunts. Hrain Researelr, S18, 19-22,

Ward NG Bloom, V. L, Dworkin, 8. Faweett, 1. Nurisimhachari, No & Friedel, RO 00 (1982), Psycho-
biologica! markers in coexisting pain and depression: toward a unified theary, Jowrnad of Clinical Pyvohiunr.
43,32 39

Welgenbery, M., Svirin. O, Woll, ¥ & Raplhiel, N (1984) Relevant and srrelevirnt dnxiely in the peaction
i Puid, 20, 371 383

Willer, 1. €. & Frost. M (1986). Somatovegetntive t.h.m:w\ m siress-mdueed ‘|n.1l,:5csm e un eledtmo-

phystetoea - AT 7 22T




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14

