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The aim of this study was to compare somatic complaints and psy
chologic distress in a group of whiplash patients with temporo
mandibular disorders (TMD) and a group of patients with TMD 
only, and to assess the outcome after conservative TMD treatment 
consisting of counseling, muscle exercises, and a stabilization splint. 
Each group consisted of 16 patients ( 12 women and 4 men) with a 
mean age of 42 years. The duration of the symptoms was from I to 
3 years. 1 n addition to a functional clinical examination and a 
recording of headache frequen cy and intensity, the patients 
answered three questionnaires: a Somatic Complaints Questionnaire 
(SCQ); the trait portion of Spielberger's State- Trait Anxiety 
lm1entory; and the Symptom Checklist-90-Revised (SCL-90-R). The 
whiplash patients had higher scores than the TMD patients 011 the 
SCQ muscle score and on the following subscores of SCL-90-R: 
obsession, somatization, depression, and anger/hostility. The treat
ment outcome as assessed by the change of self-reported frequency 
of headache, number of tender muscles upon palpation, and change 
of values on a visual analogue scale for headache intensity showed 
that the whiplash patients obtained only a decrease i11 the propor
tion of tender muscles, while those in the TMD only group showed 
improvement on all treatment criteria. 
.J O RO FACIAI. PAIN 1998;12;136-144. 
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T he term " whiplash " describes the injury mechanism of hyper
extension-flexion of the neck. 1 Although the term does not 
represent a diagnosis, it is often used as such when no pathol

ogy, eg, bone fracture, cervical spine dislocation, o r disc herniation, 
is detected.2 Thus problems associated with whiplash are confined 
to the soft tissues of the spine, but patients' pain may also be related 
to the zygapophyseal jo ints, especially C2 and C3.3•4 Symptoms 
reported after a whiplash incident are headache, neck pain and stiff
ness, and decreased range of motion of the neck. Pain may a lso 
extend to the shoulders and interscapular region.s·6 However, these 
symptoms arc diffuse and common, especially among women.7 

Whiplash is essentially a benign condition from which the vast 
majority of patients eventually recover. 1 Symptoms and disability 
more than 6 mo nths after a neck injury are defined as " late 
whiplash syndrome. " 11 

Many patients who have experienced whiplash present signs and 
symptoms of temporomandibular disorders (TMD).9 Whether these 
signs and symptoms arc a direct result of an injury or whether they 
would have occurred even in the absence of injury is controver
sial.2·10· 11 Examples of such signs and symptoms are mas ticatory 



muscle tenderness, limitation of mouth opening, 
and temporomandibular joint (TMJ) pain.12,u 
Referred pai n in these patients may, however, 
mimic TMJ pain.14 

Besides the observation that patients in both 
groups are mostly women between 30 and 50 years 
of age;l.5·15 other features common to both late 
whiplash syndrome and TMD are headache and 
neck pain. 5•6•15 TMD patients cite stress as an 
important factor in their headaches, which, together 
with the clinical findings, may point in the direction 
of tension type headache.16 TMD patients report the 
frequency of headache as hardly ever to daily 17 :mel 
their incidence of migraine seems low. 16 

Regarding whiplash patients, several terms, includ
ing cervicogenic headache, have been used. However, 
it may he difficult to d ifferentiate the cervicogenic 
headache from migraine without aura o r from ten
sion type headache. Therefore, headache in whiplash 
patients may be of the tension type or any other type, 
or the various types of headache may coexist.1 

Three out of four TMD patients have been shown 
to improve as a result of conservative methods of 
treatment, such as counseling, muscle exercises, and 
splints. 18 However, studies have shown that the 
treatment outcome based on patients' pain descrip
tions is less successful in TMD patients with high 
muscle palpation and headache frequency scores 
than in patients with low scores on these par
ameters.1 7 Regard ing whiplash patienrs, little is 
known about the effect of TMD treatment on their 
symptoms, and it has been suggested that their psy
chologic status may affect the prognosis and there
fore shou ld be considered before treatment is 
started.' 

The aim of this study was (I) to compare psycho
logic distress and genera l somatic complaints in a 
group of patients suffering from "late whiplash syn
drome" and in a group of TMD patients, and (2) to 
assess the effects of conservative TMD treatment on 
TMD symptoms, headache frequency, and headache 
intensity in the two groups. 

Materials and Methods 

The whiplash patients taking part in this study were 
recruited through a newspaper advertisement 
according to the following criteria: age greater than 
18 years; the ability to speak Norwegian fluently; 
TMD symptoms that developed after a whiplash 
injury received I to 3 years previously, including 
muscle pain and a feeling of stiffness in the jaw mus
culature, particularly in the morning; and a report of 
the injury was filed with the patient's insuran~e 
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company. Patients had to agree not to change medi
cation or start other kinds of therapy during the 
TMD treatmenr period. Patients were excluded if 
they reported clicking only in the TMJ without pain. 
Whether any of the patients were involved in litiga
tion or were waiting for compensation was not con
sidered. 

TMD patients who were referred to the clinic and 
who met the same inclusion criteria were matched to 
the whiplash patients with regard to sex and age. 
None of the TMD only patients had a history of 
whiplash injury. Both groups consisted of 12 women 
and 4 men. The mean age in the whiplash group was 
41.6 years ranging from 25 to 60 years (SD 11.3 
years). The mean age for the TMD patients was 41.8 
years ranging from 27 to 60 years (SD I 1.7 years). 

The examination consisted of an orthopantomo
gram to disclose bone pathology in the jaws that 
might be responsible for the pain experienced. A 
functiona l clinical examination of the stomata
gnathic system, 19 including muscle and jaw palpa
tion, registration of jaw sounds, and measurement 
of jaw movements, was also performed. The muscle 
tenderness was graded as one of three categories: 
slight, moderate, or severe tenderness as represented 
by a withdrawal reflex. All masticatory muscles and 
muscles in the neck and shoulders (26 sites) were 
palpated. Diagnoses were based on the Research 
Diagnostic Criteria for Temporomandibular 
Disorders (RDGTMD).20 The clinical diagnoses of 
osteoarthrosis and osteoarthritis were verified by 
~omputed tomography. 

Headache frequency was graded as follows: I = 
hardly ever; 2 = once or twice a month; 3 = several 
times a month; 4 = several times a week; and 5 = 
dai ly. 17 In addition, patients were asked to complete 
three questionnaires evaluating somatic complaints 
and psychologic characteris tics. The first, the 
Somatic Complaints Questionnaire (SCQ), contains 
27 items to assess patients ' somatic complaints,21·22 

and it includes symptoms from various diseases such 
as myalgia, cold/influenza, allergy, and intestinal 
and gastric problems. From this questionnaire, two 
subscales were generated: (1) a muscle pain index 
comprising pain in the neck, back, arms, and shoul
ders; and (2} a miscellaneous symptoms scale includ
ing all items other than muscle pain. The second 
questionnaire evaluated patients ' anxiety level b)' 
means of the trait portion of Spielberger's Anxiety 
Inventory (STAI). 2·1 The third questionnaire, the 
Symptom Check list-90-Revised (SC L-90-R),H 
assessed general psychologic distress. 

Treatment consisted of information and counsel
ing, muscle exerc ises, and spl int the rapy (flat 
occlusal splint).25 The treatment protocol lasted 8 
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Table 1 Diagnoses in the Whiplash Group and 
in the TMO Only Group 

Signs and symptoms Whiplash TMD only 

Myofascial pain 2 4 
Myofascial pain + arthralgia 8 5 
Myofascial pain + arthralgia + 

DD w1th reduction 4 3 
Myofascial pain + fibromyalgia 1 
Myofascial pain + osteoarthritis 
Myofascial pain + DD with reduction 
DD with reduction + osteoarthrosis 
Myofascial pain + osteoarthrosis 

DO a disc displacement. 

weeks. The splint was examined I week after inser
tion and again 5 weeks later. 

The muscle program provided exercises aimed at 
relaxing the shoulder and jaw muscles and making 
the patients aware of how their muscles were used, 
ie, whether they clenched their teeth or lifted their 
shoulders and under what circumstances they were 
doing these things. Patients were told to clench their 
teeth, localize the tension, and then relax. This tech
nique, known as progressive relaxation, is used in the 
treatment of tense general body rnuscularure.26,27 

Through this kind of training, patients will eventu
ally be able to feel the difference between tension and 
relaxation without first contracting. Patients wen: 
also taught simple opening and closing movements of 
the mandible at a moderate speed while inhaling on 
the active phase of the movement and exhaling on 
the passive one, a so-called indirect respiration exer
cise. The purpose of these respiration-related exer
cises was to achieve a genera l relaxing impulse.26 

For patients with reduced jaw mobility, active 
stretching exercises were taught. Since muscles origi
nating from the occipital area are often tender and 
tense in patients with headache, active stretching 
exercises of these muscles were also provided.26 

The following measures of treatment o utcome 
were used: headache intensity and the suhjective 
feeling of grievance concerning TMD were recorded 
by means of a visual analogue scale (VAS),28 where 
0 = no pain and 100 = worst pain imaginable, at the 
start of the treatment and 8 weeks later; muscle pain 
was recorded by palpation before and after treat
ment; headache frequency was recorded according 
to the scale previously described; and maximum jaw 
movement was measured with a millimeter ruler. 

The assessment of possible differences between 
the two groups relative to age, gender, SCL-90-R, 
ST AI, and SCQ scores before treatment, as well as 
maximum jaw movement and VAS scores before 
and after treatment, were estimated by means of 
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Table 2 Mean Subscores From the SCL-90-R for 
the Two Patient Groups 

Category Group Mean (SD) p• 

Anger/hostility Whiplash .80 C.58) 0.02 
TMD .36 (.34) 

Anxiety Whiplash .68 (.68) 0.54 
TMD .53 (.64) 

Depression Whiplash 1.28 (.59) 0.02 
TMD .87 (.82> 

General score Whiplash 1.10 (.50) 0.007 
index TMD .64 C.55) 

Obsessive- Whiplash 2.00 (.76) I< o.oo1 
compulsive TMD .84 (.70> 

lnterperson Whiplash .75 (.59) 0.24 
sensitivity TMD .51 (.59) 

Paranoid Whiplash .40 <.47) 0.78 
ideation TMD .31 C.44) 

Phobic anxiety Whiplash .41 (.41) 0.16 
TMD .23 (.41) 

Psychotic ism Whiplash .33 (.31) 0.15 
TMD .23 (.38) 

Somatization Whiplash 2. 10 (.81) 0.004 
TMD 1.14 (.86) 

•Pvalues based on the Mann-Whitney Utest. 

nonpararnetric Mann-Whitney U tests. The before 
and after values of the self-reported headache fre
quency, tender muscles upon palpation, and changes 
of the rwo VAS scales were compared by the use of 
paired t rests after a distribution of normality of the 
changes was controlled for. 

Results 

Orthopantomograms showed no pathologic dental 
conditions. The frequency of different TMD diag
noses was approximately the same in the two groups 
(Table 1). 

The SCQ-rniscellaneo us scores (8.0; SD = 5.7) 
and STAI scores (39.6; SD = 9.1) in the whiplash 
group were comparable to the scores of the TMD 
only patients, which were 7.5 (SD = 5.5) and 36.6 
(SO = 9.8 ) (z = -.8; P = 0.45). The SCQ-muscle 
score was higher in the whiplash group (9.4; SD = 
2.3) compared to the TMD only group (5.7; SO = 
3.7) (7. = -.8; p = 0.002). 

Total scores for the SCL-90-R test were 73.9 
(SD = 30.5) in the whiplash group and 44.9 (SD = 
32. 7) in the TMD only group (z = -2. 7; P = 
0.006). Mea n subscores for the SCL-90-R ques
tionnaire are presented in Table 2 . The most obvi
ous differences were noted for the following sub
scores: obsession (z = -3.6; P < 0.001 ), 
somatization (z = -3.6; P = 0 .003), anger (z = -2.4; 
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Fig 1 Muscle tenderness recorded in the whiplash group 
(n = 16) a nd in the TMD group (n = 16) before a nd 
after treatment. Light shade = no or slight tenderness; 
intermediate shade = moderate tenderness with a palpe
bral reflex; dark shade = severe tenderness represented 
by a withdrawal reflex. 

Table 3 Self-Reponed (VAS) Evaluation of 
Headache lntensity and TMD Symptoms Befo re 
and After Treatment 

Symptom Before After 

Headache 
Whiplash g roup 47 43. 

TMD group 41 19 

TMD symptoms 
Whiplash group 69 5o• 
TMD group 55 27 

•z = -2.9; P: 0.003. 

P = 0.02), depression (z = -2.4; P = 0.02), a nd gen
eral score index (z = -2.6; P = 0.007) (Table 2). 

The number of muscles rhat regis tered severe 
tenderness upo n palpation, as represented by a 
wirhdrawal reflex, was higher in the whiplash 
group than in the TMD only group both before (z 
= -3.0; P = 0.002) and after treatment (z = -3.1; P 
= 0.002) (Fig I ). 

No differences were observed between the two 
groups regarding ma x imum jaw opening . 

Kroq,tnrl o r nl 

Before After 
Whiplash 

Fig 2 Self-repo rted headache frequency recorded in the 
whiplash gro up (n = 16) and in the TMD group (n = 16) 
before and after treatment. Five levels of frequency 
range from hardly ever (lightest shade) to daily (darkest 
shade), with intermedia te frequencies of once or twice a 
month, several times a month, and several times a week. 

Maximum jaw opening in the whiplash group was 
36 mm before treatment and 39 mm afterwards; in 
the TMD only group it was 41 111111 before and 43 
m111 after treatment. The change in maximum jaw 
opening was also simila r in the two groups, ie, 3 
111111 and 2 mm, respectively (z = -.5; P = 0.62). 

The frequency of self-reported headache was sig
nificantly higher in the whiplash group than in the 
TMD group both before (z = - 3.2; P = 0.002) and 
after trea tment (z = -3.5; P < 0.001) (Fig 2). 
Pa ti e nts' evaluation o f the intens ity of their 
headache and the degree of their TMD problems 
as reported on a VAS scale did not differ before 
treatment, but differed significantly after treatment 
(z = -2.9; P = 0.003 and z = -2.9; P = 0.003 ) 
(Ta ble 3). 

The outcome of the treatment as assessed by the 
cha nge of self-reported frequency of headache, 
number o f tender muscles upon palpation, and 
change of values on a VAS scale indicated a differ
ent response pattern in the two groups. fn the 
whiplash g roup, only the proportion of tender 
muscles decreased, while in the TMD only group, 
improvement was recorded using a ll four criteria 
for evaluating treatment outcome (Table 4 ). 

Journal of Orofacial Pain 139 



Krogstad et al 

Table 4 Treatment Outcome in the Whiplash (n = 16) and TMD (n = 16) Patient 
Groups (Paired t Tests) 

Whiplash TMD 

Before After 

Self-reported headache 4.6 4 .2 
Tender palpated muscles 10.0 6.2 
VAS headache intensity 47.6 43.3 
VAS TMD symptoms 69.1 59.7 

Discussion 

Whether the w hiplash patients in this study are 
re prese ntative of chronic whiplash pa tien ts is 
questionable. The age and sex distribution, how
ever, correspond with data from other studies. 3-6 

Since the patients were not referred but came to 

the department o n their ow n in response tO a 
newspaper advertisement, the motivation for help 
could be unique, and it might be suggested tha t 
they were patients uniquely engaged in their ill
ness. All o f the patients had sought care from sev
eral types of specialists, such as medical doctors, 
physical therapists, and chiropractors, and had, in 
addition, tried va rious metho ds of alternative 
medicine, all without any decrease in pain, before 
contacting rhe a uthors' department. This could 
imply that these patients are resistant ro mechani
cally a nd/or biologically aimed types of therapy. 
Our whiplash group might therefo re be looked 
upon as a subgroup of patie nts suffering from 
" late whiplash syndrome." 

The TMD on ly patients were marched to the 
whiplash patients with regard to age and sex after 
the duration of the symptOms in the two g roups 
was fo und to be comparable. The ages and sex of 
the patients in this TMD group arc approximately 
in line wi th tbose found in other clinical investiga
tions.7 

The functional clinical examination comprised 
palpatio n of muscles, registration of joint sounds, 
and measurement of maximum jaw opening. The 
reliabi lity of the investigation will always be a sub
ject o f discussion, 17 but this method is still the one 
most frequently used both in daily clinica l work 
and for research pmposes. l\1 

Somatic complaints were assessed by means of 
the SCQ. The reliability a nd validity of this ques
tionn a ire have been di sc u ssed in seve ra l 
Scandinavian studies.21 •21 The a nxiety level was 
evaluated by means of the trait portion of STAI, 
which has been used in various contexts and found 
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1.6 
3.2 
0.6 
1.2 

p Before After p 

0 .14 2.8 2.2 2.8 0.01 
0.006 4 .2 1.4 3.2 0.006 
0.53 41.3 18.8 2.3 0.04 
0.26 55.7 26.5 3.1 0.006 

to have acceptable reliability and validity.30 The 
SCL-90-R has b een d esc ribed and used by 
Dworkin et aP1 and by List and Dwo rkin.32 

The use o f a visual analogue scale is considered 
one of the best methods available for the estima
tio n o f the intensity of pain, and it is frequently 
used to evaluate treatment effects. 28.33 

There was no apparent difference between the 
diagnoses in the two groups, and myofascial pain 
was the J o minant symptom. Based on clinica l 
investigations in addition to symptom reports, the 
diagnosis of disc displacement with reduction was 
made in four of the patients in both groups. 

The inc ide nce of clicking a nd TMJ pain in 
whiplash patients was found to be extremely low 
by Heise et a1. 34 Garcia and Arrington35 found in 
an MRI study, however, that 72% of 87 whiplash 
patients demonstrated a nterio r disc displacement 
with reduction and that 15% demonstra ted disc 
displacement without reduction. In another study, 
internal derangements were seen arthrographically 
in 22 of 25 whiplash patients.9 However, disc dis
placement has been found in asymptomatic volun
teers as well,36 which indicates that the whiplash 
patients could have had an asymptomatic disc dis
placement before the accident. On the other band, 
different forms of interna l derangements are found 
in almost 80% of nontra uma patients with signs 
and symptoms of TMDY Since previous studies 
differ in their methodology and show equivocal 
results, it would be speculative to draw any spe
cific conclus ion rega rding disc displacement in 
whiplash patients. 

Regarding somatic complaints, the SeQ-miscella
neo us scores were compara ble in the two groups. 
Both groups presented higher scores than Vassend 
et aP8 reported in a TMD patient group. The rea
sons for this are difficult to explain. The SCQ-mus
cle score was higher in the whiplash group than in 
the TMD only group. General muscle problems are 
found to be higher in TMD patients than in patients 
seeking help for dental problems o nly.39 It is no t 



known if the whiplash patients' high prevalence o f 
?eneral muscle problems is a result o f the injury, o r 
rf they had had this tendency prior ro the accident 
and t he re fore w e re more vuln e ra b le to " la te 
whiplash syndrome." Their general muscle p rob
lems may affect posture, respiration pattern, a nd 
gene ral body function, increasing their whiplash
associated symptoms. -10.-1 r 

The anxiety level measured by ST AI was compa
rable in the two groups. A consisten t relationship 
between a nxiety and TMD-rela ted pain has been 
dem o n s tra t ed . 18 TMD pa tients who report 
headache daily and several times a week and who 
have more than three muscles graded severely ten
der by palpation, as did the whiplash patients in this 
study, had higher STAI scores than a group ofTMD 
patients who scored lower on these parametcrs.17 It 
was therefo re within the authors' expecta tions to 
find higher values o f anxiety in the whiplash group, 
but it does no t appear that anxiety is a distinctive 
s tamp of w hiplas h pat ients co mpa red to TMD 
patients. This was also confirmed by the SCL-90-R 
test , w here the mea n subscores o f anxiety were 
found to be comparable in the two groups. 

As to the SC L-90-R scores, the most noticeable 
differences between the two gro ups were noted in 
the subsco res for o bsession, somatization, depres
sion, and anger/ hosti lity. Since the scores for 
o bsession were high, it was reasona ble to ta ke a 
closer look a t the different questions in this cate
gor y and to identify, if possible, for which ques
t ions a difference w as noticeab le. H a lf of th e 
whiplash patients had top scores on the question 
"concentratio n prob le ms," and fo ur had top 
scores on the fo llowing three questions: " have to 

control wha t you do one o r severa l times," "get 
empty in the head," a nd "feel it difficult ro get 
things done." None o f the TMD pa tien ts had top 
scores o n these questions . Radanov et al-12 have 
shown tha t pat ients with troublesome cer vica l 
spra in injuries have difficulties with concentrat ion 
and me m o ry tha t rela te to the sever ity o f the 
injury. These symptoms may also be a result o f the 
consumption of ana lgesic drugs, but this possibi l
ity has not been cla rified:13 These scores may indi
cate an illness effect, ic, wo rry, rumina tions, dis
turbing tho ugh ts abo ut ill ness symptoms, a nd 
c hange o f lifest yle, ra t her tha n a d istinct psy
chopatho logic sympto m. 

In the SCL-90-R, the term "somatiza tio n " is 
used. This may be to assign a n e tio logy to the 
sympto m s, and the te rm " no ns pecific physica l 
symptoms" would be more a ppropriate.20 A high 
freque ncy o f such symptoms ex per ie nced a nd 
reported by th e whi p las h pa t ie n ts m ay be 
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explained by an increased psychobiologic sensitiv
ity to mino r o r even no rma / changes in body sig
na ls, probably as a result of stress associated with 
the injury.-14 Negative affectivity (eg, anxiety, dis
tress, tens ion) have been fo und to be associated 
with subjective health complaints.H 

The higher scores in the anger/hostility category 
o f the whiplash pa tients may be a result o f the way 
the healthcare system has handled these patients o r 
how they feel they have been handled. Often they 
do no t receive a pro per diagnosis, and the trea t
ments given may the refo re be accidental. M ost 
therapeutic interventions currently used in patients 
with whiplash ha ve been based on either fashion or 
faith, and have not been evalua ted in a scientifically 
rigoro us manner.3•

46 The anger/hostil ity trend in 
the whiplash patients may also be expla ined by the 
way the pa in has occu rred . The TMD patients' 
pain most often develo ped g rad ually, while the 
whiplash patients' pa in occurred suddenly a fter a n 
accident, fo r which they often feel they were no t 
responsible. Therefo re, these patients may feel that 
their pain is unjust ified. 

C hronic pain and depression, as well as repo rts 
of no ns p ec ific ph ys ica l symptom s, have neen 
found to be stro ngly correla ted .47 T herefore, the 
findings in these categories of the SCL-90-R were 
expected fo r both groups, and it was also expected 
that whiplash patients would ra te higher, because 
clinica l experience has shown that these pat ients 
report constant and severe pain. 

T he personality distress and nonspecific physica l 
symptoms registered by the whiplash patients may 
be the result o f their " painful life" after the trauma . 
T he pain literature has demonstrated that after 6 
months o f chronic pain, previously " no rmal" indi
vidua ls are at an increased risk o f develo ping nega
tive persona lity changes, including depression.6•48 In 
many cases, however, such changes have been found 
to be reversible after a successful outcome of the 
t reatment for the pa in.-111 O n the o ther hand, the 
negative personality facto rs may ha ve been present 
before the accident a nd may ha ve influenced the 
recovery. In the literature, o pinion varies as to the 
ro le o f psychosocia l facto rs on the course of recov
ery from whiplash.1•6 Results of a study by Radanov 
et a l511 indicate that recovery is related to the severity 
o f the injury. 

All of the SC L-90-R scores fro m bo th patient 
g roups were con s ide r a bl y h ighe r t han th e 
N orwegian po pulation mean.5 1 According to the 
U.S. class ification of depression and somatization, 
the whiplash pa tients were considered severe in both 
categories. The TMD only patients had severe levels 
of somatizat ion and moderate levels of depression.20 
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The SCL-90- R has been used in c hron ic pa lll 
patients, but according to Dworkin,n irs overall use
fulness has nor been " unequivocally" established. 
Dworkin further states that using the entire SCL-90-
R may create problems and that a greater nurnber of 
pain conditions eleva tes the somatiza ti o n and 
depression scores. 31 Bernstein er a 153 regard it as a 
useful tool in the screening of chronic pain patients, 
both physically and psychologically. 

The functional examination revea led that the 
number of muscles tha t showed severe tenderness 
upon palpation as represented by a withdrawal 
refle x was highe r in the whipla sh g roup both 
before and after treatment. Muscle pain related to 
both masticatory and body muscles seems to be 
characteristic in whiplash patients. 

The freq uency of headache, and especially of 
daily reported headache and its intensity, was, as 
expected, higher in the whiplash group than in the 
TMD only patients, since headache is one of the 
main compla ints of whiplash patients. This study 
did not seek to diagnose which types of headache 
th e diffe re nt patients suffered from. It wa s 
assumed that tension type headache was rather 
common because muscle pain was registered in the 
te mpo ra l, sternocleidomastoid, and suboccipita l 
muscles. 14•54 It has been claimed, however, that 
about 27% of headaches after whiplash can be 
traced to the C2 and C3 zygapophyseal jo ints.4 If 
this kind of headache were the dominant one, it 
might expla in why our treatment, in spire of a 
decrease in painful muscles, did not have a definite 
positive effect on headache frequency and intensity 
in the whiplash patients. Exercises and splints are 
ex pec ted to have a positi ve influence o n 
headache55·56 associated with TMD symptoms, as 
recorded in the TMD only patients. However, the 
effect may also be the result of the fluctuating and 
self-limiting character of tension type headache. 
There was a tendency towards a decrease (20%) of 
daily reporteJ headache in the whiplash patients, 
in addition to a decrease in the proportion of ten
der muscles. This may indicate that the conserva
tive type of TMD treatment given in our study 
may be a supplemental treatment for whiplash 
patients. 

The number of whiplash patients in this study 
were few; there fo re, the s tudy must be looked 
upon as a pilot study, and further investigations 
are necessa ry. The whiplash patients demonstrated 
that they suffered both physically and emotionally. 
This should be taken into consideration when fur
ther treatment is planned. Their general muscle 
problems indicate that treatment focused at the 
entire body musculature, and as well as a cogni-
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rive, behavioral approach, should be considereJ. 
Based on the present study, it appears that conser
vative TMD treatment does not have a clea r posi
tive influence on whiplash patients' headache fre
quency and intensity. 
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