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Validity of a brief questionnaire in
screening asymptomatic subjects
from subjects with tension-type
headaches or temporomandibular

disorders

Gerstner GE, Clark GT, Goulet J-P. Validity of a briel questionnaire in screening
asymptomatic subjects from subjects with tension-type headaches or temporoman-
dibular disorders. Community Dent Oral Epidemiol 1994: 22: 235-42.

) Munksgaard, 1994

Abstract — Clinical investigations of temporomandibular disorders require objective,
repeatable methods for screening diseased subjects from non-diseased control sub-
jects. This study evaluated whether information gathered from a short, public
domain questionnaire was useful in distinguishing temporomandibular disorder sub-
jects (n=216) from non-temporomandibular disorder controls (7=69) and tension-
type headache subjects (#=22). The questionnaire consisted of eight questions relating
to jaw pain (i.e., location of pain, precipitating factors, and temporal pattern of
pain) and five questions relating to jaw function (i.c., joint noises, locking, and
difficulty in opening). There were five possible answers to each question which
ranged from 0 (no symptoms) to 4 (unbearable or constant symptoms). The total
scores for the eight pain questions and the five jaw function questions were used

to determine the questionnaire’s sensitivity and specificity in each group, and ROC
curves were plotted to identify the best cutoff point for disease presence or absence.
Results showed that the questionnaire reliably distinguished between the control
group and temporomandibular disorder group with 90.3%-97.7% sensitivity and
95.7%—100% specificity at cutoff values between 5 and 9. These results support the
use of the questionnaire as a primary screening tool for general practice and as a
supplementary screening tool for clinical temporomandibular disorder studies. How-
ever. results also showed that the questionnaire was unable to distinguish easily
between TMD subjects and temporalis region tension-type headache subjects.
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TMD have used several diagnostic tools
in subject selection procedures. Tools
that have been used. often with equivocal
success, have been subject sell-report,
clinical findings uncovered during a stan-
dardized screening examination, elec-

Subject selection and categorization is a
difficult task when attempting clinical or
epidemiological research on temporo-
mandibular disorders (TMD). These dif-
ficulties exist because there are no univer-
sally acceptable, validated diagnostic cri-
teria for TMD. By the same token, there  tronic diagnostic tests, or a combination
is no agreement on what should be con-  of these procedures. DWORKIN &
sidered evidence of a normal or non-  LeREesche (1) have recently provided an
diseased status. Researchers dealing with  excellent review of such TMD diagnostic

criteria. Each of these tools has advan-
tages and disadvantages. A major disad-
vantage of most is that they have not
been tested for validity and reliability.
HELKIMO (2-4) proposed an index for
TMD and performed an epidemiological
survey examination for TMD on Scandi-
navian subjects. He found that only 12%
were free of all signs and symptoms, and
that as many as 22% had at least two
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severe TMD symptoms. At that time,
he stated that the clinical dysfunction
index developed to classify subjects in
his study had not been tested for valdi-
ty, and that it suffered from both a lack
of standardization and from “subjective
effects” (3).

Other indexes have since been pro-
posed, but to date none has ever been
evaluated for diagnostic validity using a
blind-to-subject status research method
(5. 6). In contrast to these clinical exami-
nation based methods, COOPER & RA-
puzz1 (7) advocated the use of clectroni-
cally-defined signs derived by measuring
jaw positions as a means of diagnosing
TMD. They concluded that TMD preva-
lence in an asymptomatic and otherwise
healthy subject population was as high as
81%. Both HELKIMO's (3) and CooPEr &
RaBuzz1's (7) criteria severely overesti-
mate the disease prevalence. We argue
that the physical signs they evaluated do
not alone define TMD.

Several attempts have been made to
assess the reliability of proprietary diag-
nostic questionnaires (8, 9), clinical ex-
aminations, patient self-report methods
(10), and various electronic diagnostic in-
struments (11, 12) for clinical research
purposes. The diagnostic validity of
imaging techniques has also been eval-
uated (13, 14). The recent MRI data re-
garding TM joint disk position vari-
ability in asymptomatic subjects (15) and
previous cadaver-based histological re-
search (16, 17) suggest that substantial
TM joint hard tissue (i.c., “deviation in
form™) and soft tissue (i.e., disc displace-
ment) changes occur in a large percen-
tage of the population by the third to
fourth decade of lile. These data suggest
that in some situations such anatomic
changes are not specifically associated
with TMD symptoms and are probably
within the range of normal adaptive or
aging processes. Thus, it is clear that TM
joint imaging techniques are better at
documenting joint tissue form than at
diagnosing the presence of current
disease.

The practicing clinician’s “gold stan-
dard” for TMD is patient self-report in
combination with a confirmatory clinical
examination. This combination is neces-
sary, because TMD have no reliable his-

topathologic markers, more than half of
the population has at least one of the
characterizing signs or minor symptoms,
and the condition is usually diagnosed

when it has a substantial impact on the
patient’s life.

A self-report was the only method at-
tempted by DworkIN e «al. (18) when
they used the single criterion of *‘facial
ache or pain in the jaw muscles, the joint
in front of the ear, or inside the ear (other
than infection)’ during the previous 6

months” to estimate the prevalence of
TMD-related pain. They found that
12.1% of patients in a Seattle-based

HMO responded positively to the ques-
tion. As a sole criterion for the presence
of a TMD, this single question is likely
to identify most TMD patients with pain.
However, it would exclude a small group
of patients with non-painful but clearly
abnormal TM function (e.g.. jaw opening
restrictions, joint noises, open locking),
and it would not necessarily differentiate
diseases causing sinus pain, eye pain, sali-
vary gland pain, non-infectious ear pain,
and headache and facial pain disorders
that do not involve the TM apparatus
(e.g., muscles and joints).

Considering the above limitations of
a single question self-report method, it
would seem logical to explore a multiple
item questionnaire as a means of identi-
fying or ruling out TMD. LEVITT et al.
(9) developed such a questionnaire. Un-
fortunately, their questionnaire is only
available commercially, which involves
added costs to clinicians. Furthermore,
their questionnaire contains multiple
psychological profile questions, which
must be scored by computer. Hence, re-
sults cannot be interpreted immediately
after a subject has finished the question-
naire, and thus unavoidable delays occur
in evaluating a potential subject’s disease
status. The current study was, therefore,
undertaken to evaluate the validity of a
public domain, 13-item screening ques-
tionnaire for TMD, which can be scored
by the clinician on-site.

Materials and methods

The questionnaire — 1t was decided to use
an existing brief questionnaire developed

and refined for the specific purpose of

TMD. The development of the question-
naire occurred over a 15-yr period and
represents a distillation of items from
several questionnaires that have been in
use in TMJ clinics around the country.
The questionnaire development pro-
cess involved careful screening and anec-
dotal evaluation of each item by clini-

cians practicing in the private care facilig,
of the UCLA TMJ and Facial Pain Clip,
ic. The questionnaire consisted of 13
questions, eight concerning jaw pain ang
five concerning ]dV\ function (see samplg
questionnaire, Fig. 1). There were fivg
possible answers to each question, rang,
ing in a graded order from no signs o
symptoms to extreme signs or symptomg
Subjects were instructed to select [h\\
most appropriate response to each ques,
tion.

Subject groups — The three test groupy
of subjects were the following (Table 1),
1) non-TMD, non-headache sub_]u.l\
(Controls); 2) subjects with tension- typg
headache symptoms (HA); and 3) sub,
jects who were either attending a tem,
poromandibular disorder clinic for tre: at,
ment or were recruited as TMD researcy
subjects by advertisement (TMD). Gen,
eral statistical information on subjecty
within each test group appear in Table 2

Subjects were recruited from one 0,\
three sources (Table 1). One source of
subjects (“Clinic”, Table 1) was thy
UCLA TMJ and Orofacial Pain Clmxc
This included 180 new patients who w ery
attending for private treatment of thei,
temporomandibular disorder and cop.
sented to participate in a research study
that involved gathering pre- treatmen
psychosocial data. These 180 patieng
were sequentially enrolled in the study ag
they presented to the clinic for care. Thy
only exception to sequential enrollmen;
in the study occurred if' patients pre.
sented to the clinic without a TMD or jp
they were only seeking a second opinioy
from the clinic.

A second source of subjects (“Tension
study”, Table 1) was the UCLA Clinica
Research Center. These included 55 sub.
jects, 22 with headache symptoms (as de.
scribed below) and 33 without symp.
toms, who were part of a study on ten.
sion-type headaches. These subjects
replied to newspaper advertisements so-
liciting both tension headache sufferers
and control subjects. Respondents werg
sent a set of screening forms which asked
them to describe the intensity, location,
and duration of signs and symptoms of
headaches. These forms did not use ques-
tions that were a part of the question-
naire being investigated in the current
study.

The third source of subjects (*TMD
Study”, Table 1) came from respondents
to newspaper advertisements soliciting

\
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JAW SYMPTOM & ORAL HABIT QUESTIONNAIRE - Form #4

Name:

Date:

INSTRUCTIONS: Please check the appropriate answer to the following questions.

Doesn't

A. w Pain Question
Hurt At

All Little Lot

Hurts

Unbearable
Pain Without
Relief

Hurts
A Almost
Unbearable

1. Does it hurt when you

open wide or yawn?
2. Does it hurt when you

chew, or use the jaws?
3. Does it hurt when you are
not chewing or using the

jaws?
4. Is your pain worse on

waking?
Do you have pain in front

of the cars or caraches?

(cheek) pain?
Do you have pain in the

temples?

5
6. Do you have jaw muscle
7
8. Do you have pain or

soreness in the teeth?

B. Function ion

Maybe A Quite A Almost All
No Little Lot

All The Time
Without

The Time Stopping

9. Do your jaw joints make
noise so that it bothers

you or others?
10. Do you find it difficult to

open your mouth wide?
11. Does your jaw ever lock
closed so you cannot

open it?
12. Does your jaw ever lock
open so you cannot close

it?
13. Do you have a problem
with your bite being

uncomfortable?

Fig. 1. The questionnaire used in the study.

both control and TMD-symptomatic
subjects. Final subject selection from the
3 sources described was based on specific
exclusion and inclusion criteria discussed
in the next section.

Subject inclusion and exclusion criteria
~ Data used to establish inclusion and
exclusion criteria for subjects were gath-
ered during a preliminary examination at
which time the subjects were required to

Table 1. Test group sample sizes by source of

patient

Source Controls HA T™D
Clinic 180

Tension study 33 22

TMD study 36 36

Total 69 22 216

fill out forms as well as participate in a
clinical examination performed by cal-
ibrated examiners. The clinical examina-
tion involved acquiring a thorough sub-
ject history as well as performing an in-
tra-oral and extra-oral evaluation by the
calibrated examiners. The examiners per-

Table 2. Distributions by gender and age of

subjects in each test group

Test group*  Gender (M:F)  Age+1 SD

Controls 1:5.90 27.64+7.7
HA 1:6.33 25.0+7.1
TMD 1:5.35 31.6+10.6

* Test groups are: asymptomatic subjects
(“Controls™, n=69), subjects with headache
symptoms only (“HA”", n=22), and subjects
with temporomandibular symptoms only
(“TMD", n=210).

formed muscle and joint palpation for
tenderness and pain, mandibular move-
ment, and joint sound assessments.
Examiner calibration techniques have
been described elsewhere (19). It is im-
portant to emphasize that these methods
were performed in a rigorously standard-
ized fashion. It is also important to note
that the questionnaire being investigated
in the current study was not used during
this preliminary examination.

Inclusion criteria for the TMD group
(n=216 subjects. Table 1) included sub-
ject awareness of continuous or intermit-
tent jaw region pain or dysfunction of
>4 months duration, occurring > three
times a week, with a usual pain level > 10
mm on a 100 mm visual analog scale.
Also, one or more of the following signs
had to be discovered during the prelimi-
nary examination by the calibrated
examiners: painful TMJ noises, limited
jaw opening of recent onset (<38 mm
including overbite), or pain in the masti-
catory system replicated by palpation of
the TM joint, masseter or temporalis
muscles. Methods used by the examiners
to gather these data have been reported
elsewhere (19, 20).

Inclusion criteria for the headache
subjects (7=22, see “HA" column, Table
1) were a positive complaint of a fre-
quent, dull aching temporal region pain
of a protracted nature. The frequency of
pain had to be >three times per week,
lasting > 1 hour in duration, with a usual
intensity level =20 mm on a 100 mm
visual analog scale. Calibrated examiners
verified that each subject’s headache dis-
order was primarily a temporalis region
headache, and subjects were excluded
from the study if the clinical examination
revealed that this was not the case.
Furthermore, headache subjects included
in the study had to be free of moderate
to severe craniocervical pain or dysfunc-
tion, painful TM joint clicking. crepitus,
or jaw locking problems as determined
from subject self-report and by methods
used by the calibrated examiners (19, 20).

Control group subjects (n1=069, Table
1) were selected that matched the ages,
genders, and races of the headache sub-
jects and the TMD subjects. Inclusion
criteria for control subjects were the ab-
sence of a TMD or headache, and this
was determined to be the case by subject
self-report and by muscle and joint pal-
pation techniques used by the examiners
(19, 20). Potential control group subjects
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who reported no TMD, but who on clin-
ical examination reported occasional
joint sounds, were included in the study
if they never had any associated pain or
jaw movement limitation, and did not
think they had a TMD problem for
which they would seek treatment.

No control, headache or TMD sub-
jects were included in the study if they
had signs or symptoms of sinus problems
or disease, a dental infection, a recurrent
ear disorder or earaches, systemic inflam-
matory polyarthritis, moderate to severe
cervical pain or dysfunction. Also sub-
jects with any ongoing dental restorative
or orthodontic treatment were not in-
cluded.

Data analysis — As previously stated,
the questionnaire (Fig. 1) consisted of 13
questions with five possible answers to
cach question. For analysis purposes, an-
swers were converted to ordinal rankings
from 0 (i.e., no disease signs or symp-
toms) to 4 (i.e., the most intense signs or
symptoms). Occasionally, subjects select-
ed more than one answer to a specific
question. In such instances, the average
of all marked responses, rounded to the
next whole number was used as the spe-
cific question’s score. For instance, if a
subject marked the first and second cat-
egory for a specific question (i.e., ordinal
rankings of 0 and 1, respectively), the
score was considered to be 1 if a subject
marked the fourth and fifth category
(i.e., ranked scores of 3 and 4, respec-
tively), the question’s score was rounded
to 4.

The purpose of the current study was
to test the questionnaire’s ability to dis-
criminate TMD subjects from non-TMD
pain-free subjects, and to determine how
well the questionnaire separated subjects
who were claiming the presence of a tem-
poral region tension-type headache prob-
lem from the other two groups. This sep-
aration was assessed as follows. First, the
total scores from all 13 questions, the
eight jaw pain questions only, and the
five jaw function questions only, were
used to determine sensitivity and specific-
ity for comparisons among the three test
groups. Sensitivity and specificity were
determined at various cutoff points from
0 up to the maximum reported question-
naire score. Receiver operator character-

istic curves were utilized to determine the
best combination of sensitivity and speci-
ficity values for each group. Secondly,
these sensitivity and specificity measures

were used to determine the predictive val-
ue of a positive and negative test result
relative to the presence and absence of
TMD for different prevalence rates (21).

Results

The distribution of questionnaire total
scores for each of the test groups is
shown in Fig. 2. The X axis is divided
into bins. Numbers below each bin define
the total scores included in the bin. The Y
axis depicts the number of questionnaire
total scores, expressed as a percentage of
the total group size, found within each
bin. This figure indicates the degree of
overlap in total questionnaire scores be-
tween the three test groups. A Kruskal-
Wallis  one-way analysis of variance
showed that the questionnaire score re-
sults shown in Fig. 2 differed significant-
ly among the three groups (H=164.68,
2 df, P<0.001).

Receiver  operator  characteristic
(ROC) curves of three pairwise compari-
sons among the three test groups can
be seen in Fig. 3. Total scores of all 13
questions were used in the construction
of Fig. 3A. Total scores from the five jaw
function questions only were used in Fig.
3B. Total scores from the eight jaw pain
questions only were used in Fig. 3C.

Fig. 3A compares the Control group
to the TMD group. The ROC curve indi-
cates that the best cutoff point for distin-

guishing Control from TMD subjectg oc.
curred between 5 and 7. With a cutofy
point of 6, sensitivity was 95 .89, ang
specificity  was  100%. Sensitivily wag
> 70% and specificity was >95%, for cuy,
off points between 5 and 12.

Figure 3B compares the HA grouy,
with the TMD group. For sensitivity "‘“Q
specificity calculations, the HA gro“b
served as the “non-diseased” grouy
Since both of these groups consisted Ql‘-
subjects complaining of head regio,
pain, it was believed that the five j !
function questions would be best at dig.
tinguishing between the (wo groupy
Therefore, this ROC curve (Fig. 3B;
shows results from the five jaw (\mction
questions only. This ROC curve shows .
change in slope at the cutoff point ij\
At this point. sensitivity was 68.5%, ang
specificity was 86.4%. When total SCorg.
for all 13 questions were used in the com,
parison between the HA group angd the
TMD group, sensilivity and specifici
were not improved.

The graph in Fig. 3C compareg the
Control group with the HA group. Sing,
both of these groups were {ree of ™)
functional problems, only answers to the
cight jaw pain questions were used in
this comparison. The best sensitivity ang
specificity occurred at either a cutofy
point of 3, where sensitivity was 1000,
and specificity was 97.1%, or a cutofy
of 4, where sensitivity was 90.9% ang

ay,

\
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Fig. 3. Receiver operator characteristic (ROC) curves for pairwise comparisons between the three test groups. Various cutofl values can be
determined by counting sequentially along the plotted curve, starting from 0 which is the upper righthand-most point in each graph. A: The
Control group is compared with the TMD group; total scores from all 13 questions were used. B: The headache group is compared with the
TMD group; total scores from the five jaw function questions only were used. C: The Control group is compared with the headache group: total

scores from the eight jaw pain questions only were used.

specificity was 98.6%. When total scores
for all 13 questions were used in the com-
parison between the Control group and
the HA group, the best cutoff point oc-
curred either at 4 where sensitivity was
100% and specificity was 91.3%, or at 5
where sensitivity was 95.5% and specifici-
ty was 95.7%.

Table 3 shows positive and negative
predictive values and incremental gains
expected from using total questionnaire
scores to confirm or exclude TMD pres-
ence based on different disease preva-
lence rates. For general information, the

positive predictive value estimates the
probability that the disease is present in
a given subject or patient whose test re-
sult is positive and the negative predictive
value estimates the probability that the
disease is not present in a given subject
or patient whose test result is negative.
Predictive values are good indicators of
the overall clinical usefulness of a test,
like the questionnaire, in different subject
or patient populations.

Table 3 was constructed using the best
sensitivity and specificity scores for the
case where the questionnaire was used to

Table 3. Predictive values and incremental gains expected [rom the screening questionnaire in
confirming or excluding TMD presence based on various prevalence rates and reported sensitivity

and specificity scores™

Positive test (score >06)

Negative test (score <6)

Prior estimated
prevalence of no

Prior estimate

of disease Positive Negative disease
prevalence predictive  Incremental predictive  Incremental (100—PEDP)
(PEDP) (%) value (PPV) gain value (NPV) gain (%)
90 100 10 73 63 10
80 100 20 86 66 20
70 100 30 91 61 30
60 100 40 94 54 40
50 100 50 96 46 50
40 100 60 97 37 60
30 100 70 98 28 70
20 100 80 99 19 80
10 100 90 100 10 90

5 100 95 100 5 95

i 100 99 100 1 99

# Sensitivity =95.8%,; Specificity = 100% (see text)

Sensitivity x PEDP

x 100

V = — -
PE (Sensitivity x PEDP) +[(100—specificity) x (100 — PEDP)]
- L
Specificity x (100 —PEDP) 100

NPV = - e - X
[(Specificity x (100 — PEDP)] +[(100 —sensitivity) x PEDP]
Incremental gain for positive test = PPV —PEDP; incremental gain for negative test = NPV —

(100—PEDP)

discriminate between Control and TMD
subjects (see above and footnote under
table). In this case the best sensitivity and
specificity occurred using a total ques-
tionnaire score of 6 as the cutoff point.
Thus, in Table 3 total questionnaire
scores >6 are considered positive tests
(i.e., such subjects are assumed to have
TMD), and total questionnaire scores
<6 are considered negative tests (i.e.,
such subjects are assumed not to have
TMD).

In Table 3, column 1 shows selected
prior estimates of disease prevalence. For
instance, row 1 of column [ indicates the
case where the estimated disease preva-
lence rate within a hypothetical popula-
tion =90%. Column 2 shows the positive
predictive value of total questionnaire
scores that are >6. The equation used
to calculate the positive predictive value
(PPV) is shown under the table. Note
that questionnaire scores > 6 will always
result in the positive predictive value=
100% (column 2). This is because speci-
ficity=100% for such questionnaire
scores. Thus, the incremental ruling-in
gain (column 3) is greatly improved for
cases where estimated disease prevalence
is low. For instance, suppose there exists
a disease prevalence rate=5% (second to
last row, column 1). At this prevalence
rate, for a questionnaire score >6, the
likelihood that the subject would have
the disease = 100% (column 2). Thus, the
examiner’s ability to rule-in the presence
of a disease in this subject would have
increased by 95% (column 3), i.e.. 100%
(column 2) — 5% (column 1) =95%.

The columns 4 and 5 in Table 3 show



240  GERSTNER ET AL.

the negative predictive value and incre-
mental gain respectively for total ques-
tionnaire scores that are considered nega-
tive test results, i.e., scores < 6. The equa-
tion used to calculate the negative
predictive value (NPV) is shown under
the table. Column 6 shows the prior esti-
mated prevalence of no disease. For a
hypothetical population where the esti-
mated prevalence of no disease is 95%
(second to last row, column 6), the nega-
tive predictive value of a questionnaire
score that is <6 is 100% (column 4). In
other words, in a population where the
estimated prevalence of no disease=
95%. il a subject is sampled from this
population and his/her questionnaire
score is < 0, the likelihood that s/he does
not have the given disease=100%. The
incremental gain from having used the
questionnaire score to rule out the pres-
ence of disease in the subject= 5% (col-
umn 35), i.e., 100% (column 4) 95%
(column 6)=5%. As will be discussed in
the next section, Table 3 indicates that
the screening questionnaire provides im-
portant information, which can augment
the clinician’s or investigator’s ability to
confirm the presence or absence of
disease in a given subject.

Discussion

Sensitivity estimates the probability that
a test will be positive in a population
of subjects known to have the disease,
whereas specificity estimates the prob-
ability that a test will be negative among
a non-diseased population. In other
words, sensitivity estimates a diagnostic
tool’s ability to detect diseased subjects
correctly; specificity estimates a diagnos-
tic tool’s ability to detect non-diseased
subjects correctly. Receiver operator
characteristic (ROC) curves are standard
graphs designed to show the relationship
between sensitivity and specificity scores
at various cutofl values (22). An ideal
diagnostic tool (i.e., one with 100% sensi-
tivity and 100% specificity) will have an
ROC curve that “reaches the upper left
corner of the graph ... [whereas] ... a
worthless test follows the diagonal from
the lower left to the upper right corner
... (22). Furthermore, BROWNER et al.
(22) define the “best” cutoff as being
where the curve “turns the corner™ (i.e.,
the point at which the largest change in
slope occurs). This definition of “best”
was used throughout the paper.

With this in mind, the sensitivity—spec-
ificity values reported for the brief ques-
tionnaire show that, for the tested sam-
ples, a total questionnaire score ol 6 was
the “best™ cutoff for distinguishing be-
tween subjects in the Control group and
subjects with TMD symptoms (Fig. 3A).
The questionnaire was also successful at
distinguishing between the Control
group and headache group (Fig. 3C) with
a total score of 3 for the eight jaw pain
questions being the “best” cutoff point.
However, the questionnaire was less suc-
cessful at differentiating between HA
group subjects and TMD group subjects
(Fig. 3B). We did not test the question-
naire for its ability to distinguish between
subgroups of TMD disorders (e.g., TMJ
locking, myalgia, or TMJ clicking), as
the utility of such a distinction is not
obvious.

Weighting the relative importance and
implications of false positive and false
negative test results, DWORKIN & LE-
RESCHE (1, p. 319) suggested a sensitivity
of 70% and a specificity of 95% as the
minimum acceptable levels for clinically
useful TMD diagnostic tests. The test
characteristics of the questionnaire under
investigation in the current study were
beyond these standards and therefore ac-
ceptably distinguished between Control
and TMD subjects for cutoff points be-
tween 5 and 12 (Fig. 3A). It also accepta-
bly distinguished between Control sub-
jects and HA subjects for cutofl points
between 3 and 5 for the § jaw pain ques-
tion answers (Fig. 3C) and for cutoff
points between 5 and 7 for the 13 ques-
tions combined (not shown in figure for-
mat). On the other hand, the question-
naire would not be acceptable for distin-
guishing between the HA group and the
TMD group (Fig. 3B).

Figs. 3A and 3C showed that the ques-
tionnaire was acceptable at discriminat-
ing Control subjects from cither HA or
TMD subjects; however, the reported
sensitivity and  specificity values are
probably somewhat inflated, because the
“best” cutoff points were chosen post
hoc: therefore, the questionnaire needs
to be tested on other subject populations
to determine its robustness. However, the
fact that sensitivity and specificity were
extremely high over a wide range of cut-
off values (sce Results) suggests that the
questionnaire will be useful as a screening
tool regardless of the sampled test group.

There are two possible reasons why

the questionnaire did not adcquale]y dif.
ferentiate between the HA group and the
TMD group (Fig. 3B). First, the HA
group was constructed from subjects who
complained of moderate to severe chrop,.
ic daily tension-type headache Symptomg
which were located in the temporalis re.
gion. Such subjects are usually classifieq
as tension-type headache sufferers, Sirce
they often complain of cervical region
pain problems as well. Such a group of
tension-type headache subjects g Uun-
doubtedly more difficult to dislinguish
from TMD subjects than subjects Wwith
other types of headaches (e.g., migraineg
cluster headaches, etc.). ’

Second, it 1s likely that both HA angd
TMD subjects not only had similar Pain
complaints, as we had anticipated, but
also had similar function complaintg With
respect to the questionnaire’s jaw fune.
tion questions. For instance, we expecteq
that many headache sufferers in the ey
rent study would report pain in the tem.
ples and therefore would respond pPOosi-
tively to question #7 (Fig. 1). In fact, 829,
(18/22) of the HA subjects respondeqd
positively to question #7. Furthermore,
we believed that HA subjects might ap.
swer question #3 positively if they as-
sumed that the question did not relate
specifically to jaw pain only. In fact, 459,
(10/22) of the HA subjects responded
positively to question #3. Hence, a posi-
tive response to question #3 did not nec-
essarily indicate the presence of TMD.
related jaw pain.

In anticipation of these problems. we
hoped that the five jaw function ques-
tions would provide the necessary
weighting to differentiate the HA groub
from the TMD groups. However, as Fig.
3B demonstrates, this was not the cas;
This suggests that jaw function problems,
as addressed by the five jaw function
questions (Fig. 1), were sufficiently prey-
alent in the headache subjects to bring
the false pasitive rate to an unacceptable
level. Indeed, of the 18 HA subjects re-
sponding positively to question #7. 16
had positive responses to one or more of
the five jaw function questions.

The conclusion from these results is
that the questionnaire may benefit from
carcful rewording or even deletion of ex-
isting questions, and the addition of a
few items. Thereafter, the questionnaire
may be better equipped to distinguish
truec. TMD subjects from tension-type
headache subjects. The important point
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is that the five jaw function questions.
as currently written, were not useful in
separating HA subjects from TMD sub-
jects.

These shortcomings do not invalidate
use of the questionnaire for several im-
portant reasons. First, a more objective
and critical appreciation of the question-
naire’s utility is gained by carefully exam-
ining Table 3. This table shows the degree
to which the questionnaire can correctly
confirm the presence or absence of TMD
in an individual subject or patient, given
specific prevalence rates of the disease
(Table 3). Subtracting the prior estimate
of disease prevalence from the positive
predictive value gives the incremental
gain expected from using the screening
questionnaire to confirm TMD presence
or absence (Table 3). For instance, sup-
pose there exists a TMD prevalence rate
of 5% in the general population. as re-
ported by RuGH & SOLBERG (23). At this
prevalence rate, when a given question-
naire score is positive for TMD (i.c.. total
score >06), then the likelihood that the
subject has TMD has increased from 5%
to 100% (Table 3). In other words, the
use of the questionnaire on the general
population where TMD prevalence is
known to be low results in a large incre-
mental ruling-in gain, in the current ex-
ample an incremental gain of 95% (posi-
tive predictive value minus prevalence
rate of TMD = 100% — 5%, see Table 3).
By the same token, the probability of no
disease present in a subject whose total
questionnaire score <6 would be 100%,
an incremental ruling-out gain of 5%
(negative predictive value minus preva-
lence rate of no TMD = 100% —95%, see
Table 3). Thus, for a general practitioner
or clinical scientist, the questionnaire can
serve as an excellent screening test to rule
out TMD in patient populations or sub-
ject samples, because it is generally be-
lieved that the TMD prevalence rate is
Jow in such groups (23). However, a posi-
tive test should arouse suspicions to the
point that a more thorough clinical ex-
amination should be considered in order

o verify the presence or absence of

TMD.

The questionnaire could also be use-
ful when recruiting subjects for TMD
studies from referral sources or from
those who arrive for an initial visit in a

TMD clinic. The prevalence estimate of

TMD is often much higher in such
cases, because many of these subjects or

patients have already been pre-screened
by themselves or health professionals.
Therefore, a higher proportion of sub-

jeets will actually have TMD, and on

the basis of the positive predictive val-
ues, the use of the screening question-
naire substantially increases the prob-
ability of TMD and reduces the chance
of a false result. For instance, at a
prevalence rate of 80%. the probability
that a TMD is present in a subject
whose total questionnaire score is >6
increases to 100% (Table 3). Thus, posi-
tive scores in such subject populations
indicate with a high probability that
TMD is likely to be present.

In conjunction with the above, we be-
lieve that no single diagnostic test. espe-
cially a patient report questionnaire, can
or should be considered a gold standard
or be capable of providing more informa-
tion than is possible from a thorough
clinical examination and a comprehen-
sive medical history evaluation (20).
With this in mind, we believe that this
short questionnaire can be useful for two
purposes. First, it may be useful as a
screening tool for defining research sub-

ject groups in TMD studies. Confirma-

tion of the subject groupings can be done
with subsequent, thorough clinical ex-
amination and comprehensive medical
history. The second purpose is to use this
questionnaire, which has the advantage
of immediate scoring, in the clinical set-
ting as part of an initial diagnostic test.
It is reccommended that diagnostic inter-
pretation should be based on both the
questionnaire scores and findings from a
careful and thorough clinical examina-
tion. Further research is required to cre-
ate a unified test battery for use in TMD
diagnosis. We feel that, ultimately, a
questionnaire similar to the one pre-
sented in this study will play a significant
and permanent role in screening for TM

disorders.
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