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Previous research has found that many factors influence patients" dental 
anxiety, many of  which are related to the practitioner's technical and inter- 
personal skill. Unfortunately, a confirmatory factor analysis of  scales used 
in dental anxiety research revealed numerous problems with the measure- 
ment devices. The Spielberger State-Trait Anxiety Inventory (STAI) split into 
two subscales: calmness and anxiety. The Corah Dental Anxiety Scale (CDAS) 
was unidimensional but was unable to detect relationships between anxiety 
and interpersonal or communication factors. Interestingly, patient satisfac- 
tion, dentist behavior, and empathy items did not load on independent scales, 
as previously reported in the literature. Instead, five clusters were detected: 
positive and negative communication, positive and negative interpersonal- 
ness, and perceived technical competence. 
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I N T R O D U C T I O N  

Estimates of the number of dental apprehensives range from 6~ 
(Kleinknecht et al., 1973) to as high as 20070 (Agras et al., 1969) of the gener- 
al population. Increasingly, studies of dentist-patient relationships (see Ayer 
and Corah, 1984; Bochner, 1988; Church et al., 1979; Linn, 1971) have rev- 
ealed the vital role interpersonal communication plays in dental anxiety. 
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Kleinknecht et al. (1973) found that 91%0 of all respondents cited percep- 
tions of their dentist to support their general attitude toward dentistry. 
Interestingly, 81%0 did not cite pain as the main factor influencing attitudes; 
rather, they felt that the dentist's personality had a greater impact. 
Exploratory studies have found that people feel better dentist-patient com- 
munication would allay their anxiety (O'Shea et aL, 1986b; Rankin and 
Harris, 1985). Related experimental research (Corah et aL, 1985b, 1988; Mil- 
grom et al., 1985) has reported that particular dentist behaviors (i.e., prevent- 
ing pain, being friendly, having a calm manner, providing moral support 
and reassuring about pain) also influence patient anxiety. 

Other researchers (McKeithen, 1966; Van Groenestijn et aL, 1980) have 
examined people's "ideal" dentist and found that components such as profes- 
sional and interpersonal skill play a strong role in patient satisfaction. Corah 
et aL (1985b) reported that anxiety during treatment was significantly in- 
fluenced by patient satisfaction with the dentist's technical competence, un- 
derstanding/acceptance, and information/communication skills. Liddell and 
May (1984) found that "irregular attenders" tended to have high levels of 
anxiety. Kent (1984) reported that patient anxiety was an important factor 
in determining whether a patient sought care. Similarly, Biro and Hewson 
(1976) found that 24% of patients who did not have confidence in their dentist 
and only 30% who thought the dentist was rude utilized dental services once 
a year. 

Unfortunately, it is fairly common for practitioners to enter the mar- 
ketplace more concerned about new procedures than patient management. 
Corah et aL, (1985a) found that 74% of dentists learned how to talk with 
anxious patients by trial and error. This "hit-and-miss" orientation eventu- 
ally influences profits. Collette (1969) found that about 50% of dentists sur- 
veyed reported that they lost patients due to poor interpersonal relations. 
Martin (1970) found that 93% of practitioners said they were inadequately 
trained in managing their practices, with 58% claiming they were inadequately 
trained in handling children and 52% reporting problems with adults. Simi- 
larly, a third of the dentists surveyed by Blandford and Dane (1981) report- 
ed problems with the human relation aspects of their work. 

Despite the fact that dental anxiety has far-reaching implications on 
practitioners and researchers, there is little consensus regarding the dimen- 
sions of the dentist-patient relationship which influence patient anxiety. 
Although researchers have developed instruments to measure such variables 
as anxiety (Corah, 1969; Spielberger et al., 1970), satisfaction (Corah et al., 
1984; Hengst and Roghmann, 1974; Kent, 1984; Koslowsky et al., 1974; Mur- 
ray and Wiese, 1975), and dentist behaviors (Corah et al., 1985b, 1988; Wein- 
stein et al., 1982), the relationship between these variables has gone relatively 
unexplored, Moreover, no one has attempted to determine if there are un- 
derlying constructs fundamental to dentist-perception. One such possible con- 
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struct is positive-negative affect. Communication researchers (Tomkins, 1962, 
1963; Ekman and Friesen, 1986; Izard, 1977) have long acknowledged that 
both positive and negative emotions play a major  role in human interaction. 
The purpose of this study was to assess current measures of  dental anxiety, 
explore dimensions of  the dentist-patient relationship and to relate these 
dimensions to dental anxiety. 

METHODS 

Participants in the study were 236 undergraduate students in basic so- 
cial science courses. Participants filled out a 106-item questionnaire and 
provided information on their gender, their dentist's gender and type of prac- 
tice, as well as how recently they had visited a dentist. The 106 items on the 
survey assessed patients' anxiety, satisfaction, as well as their perceptions 
of  dentist behavior and empathy. The respondents were instructed to recall 
their most recent visit to a dentist when answering the questions. Given that 
the majority of  the respondents were from an age group prone to orthodon- 
tic treatment, they were told to exclude trips to an orthodontist.  

Patient Anxiety 

Dental anxiety was measured with two scales, the Corah Dental Anxiety 
Scale (Corah, 1969) and the Spielberger State-Trait Anxiety Inventory (Spielberg- 
er et al., 1970). Used in an array of studies, the Corah scale consists of four 
items and has an estimated coefficient alpha reliability of  .82 (Corah, 1969). 
The Spielberger scale (STAI) consists of 20 items and has an estimated coeffi- 
cient alpha reliability of .70-.90 (Zuckerman and Spielberger, 1976). The 
STAI was modified in three ways. First, the original instructions were changed 
to "Please read each statement and then write which number best describes 
how you feel when you are receiving dental treatment." Second, based on 
previous research by one of  the authors, two items were not included in the 
survey ("I feel joyous" and "I feel rested"). These two items were neither in- 
ternally nor externally consistent with other items in the scale. Finally, 5-point 
scales were used in place of the 4-point responses used by Spielberger. The 
five responses were 1 = Never, 2 = Rarely, 3 -- Somewhat, 4 = Often, 
and 5 = Always. 

Patient Satisfaction 

Scale construction studies of patient satisfaction have used various 
methods, sample sizes, and groups, ranging from private practice to low- 
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income health center patients. "Satisfaction" has been operationalized to ex- 
amine satisfaction with the profession as a whole (Hengst and Roghmann, 
1978), the practitioner (Koslowsky, et al., 1974), or even a particular visit 
(Corah et al., 1984). Item content has been equally diverse. Koslowsky et 
al.'s (1974) Patient Satisfaction (KPS) questionnaire divides patient satisfac- 
tion into dimensions of the dentist's personality, technical ability, office and 
financial concerns. Corah et al.'s (1984) Dental Visit Satisfaction Scale (DVSS) 
modified an existing medical scale (Wolff et al., 1978) and detected dimen- 
sions of technical competence, understanding/acceptance and information/ 
communication. Hengst and Roghmann (1978) reported two dimensions of 
satisfaction: resentment and general glorification. 

It should be noted that all these researchers advised caution when using 
their measurement tools. In addition to stressing that a generalization of their 
sample (welfare mothers) to all dental patients would be "premature," Hengst 
and Roghmann (1978) acknowledged that their findings have other signifi- 
cant limitations. "First, only one provider was studied. Second, the setting 
of the scale administration (dental waiting room) may have distorted the 
response toward higher satisfaction with dental care. Third, the sample was 
probably biased toward satisfied patients, as dissatisfied ones may not have 
returned for a second visit" (p. 203). In Koslowsky et al.'s study (1974), they 
noted that care must be taken when interpreting results of their research since 
the data had an extreme negative skew, such that very few patients were ex- 
tremely dissatisfied with their dentists. And finally, Corah et al. (1984) report- 
ed that "normative data would be required for each type of specific clinical 
use, since the DVSS appears to be potentially sensitive to a variety of differ- 
ent situations" (p. 373). Given these methodological concerns, a close ex- 
amination of these satisfaction measures is warranted. 

Yet another concern surrounds the use of exploratory data reduction 
techniques such as factor analysis in some of the studies. Researchers have 
begun with 20 (Hengst and Roghmann, 1978), 28 (Corah et al., 1984), and 
57 (Koslowsky et ai., 1974) items and gradually reduced them to a smaller, 
more manageable set. However, as with any type of exploratory analysis, 
the interpretability of results is open to question. Since exploratory analysis 
does not control for chance or sampling error, neither reliability nor validity 
is solidly demonstrated. This is especially problematic with factor analysis, 
where several different solutions are obtained with neither theory nor 
hypotheses to sort them out. Hence, the task of confirming hypothesized 
factor structures for all scales has remained unfinished. 

Two satisfaction scales, the DVSS and the KPS scale, were selected for 
this analysis primarily because of their private practice orientation and high 
reliability scores, .92 and .89, respectively. All 10 of the DVSS items as well 
as the personality and technical ability aspects of the KPS were included. 
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Since the survey was concerned primarily with the link between anxiety and 
person-perception, the office and financial aspects of the KPS were only of 
tangential interest to this project and were excluded from the survey. Sub- 
jects were asked to read 20 statements (i.e., "I feel confident in the care of 
my dentist") and indicate their level of agreement on the same 1 to 5 scale. 

Dentist  Behavior  

Development of a dentist behavior scale was first initiated by Corah 
et al.(1985b). While item generation reflected a wide range of dentist be- 
haviors, item selection was not systematic, relying only on a theoretical anal- 
ysis of helping relationships (Janis, 1982) and an informal survey at a dental 
hygiene school's tooth fair (Corah et al. 1985b). Not surprisingly, reliability 
has not been reported. 

When the scale was used again by Corah et al. in 1988, several modifi- 
cations were made, though the rationale for alterations was not specified. 
Items which had significant correlations with anxiety and/or satisfaction in 
the earlier study (i.e., asked about "health," "nervousness," and "allergies," 
"encouraged talk," "washed hands," and "took on time") were not included 
in the 1988 survey. Even more disturbing is the inconsistency of item corre- 
lations between the first and the second administration of the scale. Several 
items (i.e., "criticized," "waited until numb," "worked quickly," "described 
procedure," "paid attention," "calm manner," and "took seriously") report- 
ed inconsistencies as to the direction of the correlation, while other items 
(i.e., "criticized," "welcoming," "paid attention," "asked about discomfort," 
"calm manner," "asked about anxiety," and "took seriously") were inconsis- 
tent as to whether the relationship was significant. 

Another problem with these scales is that they allow only "yes" or "no" 
responses. Unfortunately, this dichotomous format provides patients no 
opportunity to distinguish degrees of behavior, and restricts the range of the 
variable. For instance, the practitioner who inquires about the patient's 
nervousness only once during treatment would receive the same rating as the 
dentist who routinely asks about anxiety at stressful points during treatment. 
Since these behavioral styles are vastly different, measurement scales should 
allow a wider range of choices to detect such differences. Furthermore, res- 
triction in range will lower the correlations between scale items, and the corre- 
lation of the total scale score with other scales. 

Thirty-one different dentist behavior items reported in the literature 
(Corah et al., 1985b, 1988) were included in the current survey. One addkion- 
al item, "My dentist touches me in a reassuring fashion," was added since 
some literature indicates that empathic touch may influence patients' 
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willingness to communicate (Aguilera, 1967; Pattison, 1973). Subjects were 
asked to select from the same five-point scale used with the anxiety meas- 
ures in order to describe the frequency of the dentist's behavior during a par- 
ticular visit. 

Empathy 

Research (Corah et al., 1988; Haase and Tepper, 1972; Harrigan and 
Rosenthal, 1986; Janis, 1982) suggests that "feeling as the other person feels" 
may play a vital role in clinical relationships. The Hogan empathy scale (Ho- 
gan, 1969), reliability of .62, was modified to reflect a dental context. Peo- 
ple were asked to indicate how frequently they felt their dentist could be 
described by a series of 15 statements using high (i.e., pleasant, charming, 
cheerful, sociable, discreet, tactful) and low (i.e., cruel, cold, quarrelsome, 
hostile, bitter, unemotional, unkind, argumentative, and opinionated) em- 
pathy words (i.e., "My dentist is cheerful"). Some of Hogan's suggested 
empathic words which were deemed inappropriate for a dental context (e.g., 
"dreamy," "sentimental," "imaginative," and "hard-hearted") or which were 
redundant with other items on the survey (i.e., "friendly") were not used. 

Constructing a Measurement Model 

Responses to the 106 items from the anxiety, satisfaction, behavior, 
and empathy scales were correlated then subjected to a confirmatory factor 
analysis. Item quality was judged using three criteria: item content, internal 
consistency, and parallelism. Internal consistency requires that the items in 
a cluster correlate with one another to approximately the same degree. 
Parallelism demands that items measuring the same underlying construct 
correlate with outside variables to approximately the same degree. Items not 
meeting the three criteria were placed in a residual cluster. 

The results of the confirmatory factor analysis suggested a model which 
showed little resemblance to the original scales. The anxiety items split into 
three clusters. The satisfaction, behavior, and empathy scales formed five 
clusters: positive and negative communication, positive and negative inter- 
personal, and perceived technical competence. 

The 24 anxiety items formed three clusters. Corah's scale was unidimen- 
sional and purposely left intact, so that results could be compared with those 
from Spielberger's items. The STAI, as expected, consisted of two subscales, 
one made up of items referring to positive emotions (a calmness scale) and 
the other made up of items referring to negative emotions (an anxiety scale). 
These two subscales were not generally parallel. Hence, the two scales did not 
simply reflect response set. The 8-item calmness and the 10-item anxiety scales 
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Table I. Pr imary Factor Loadings for Anxiety Items 
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Item Factor loading 

Spielberger Calmness  
I feel calm .88 
I feel secure .87 
I feel relaxed .86 
I feel comfortable .85 
I feel at ease .84 
I feel content  .81 
I feel pleasant .78 
I feel self-confident .75 

Spielberger Anxiety 
I feel nervous .84 
I feel jittery .83 
I feel worried .82 
I feel tense .76 
I feel high-strung .72 
I feel overexcited or rattled .72 
I feel upset .71 
I feel worried .59 
I feel regretful .55 
I feel anxious .49 

Corah Anxiety 
You are in the dentist 's waiting room .80 
You are going to the dentist tomorrow .72 
You are in the chair while the dentist gets his drill 

ready to begin work on your teeth .67 
You are in the chair while the dentist is getting out  

the instruments  to scrape your teeth around your gums .62 

have coefficient alpha reliabilities of .95 and .91 respectively. Corah's scale had 
a reliability of .79. These reliabilities are consistent with those found in previous 
research. The factor loadings of the anxiety items are given in Table I. 

Two communication clusters emerged from the analysis (see Table II). 
The nine-item, positive communication factor was concerned mainly with 
statements from the dentist which provide moral support. The seven-item 
negative communication factor was concerned mainly with statements from 
the dentist regarding pain. The positive and negative communication scales 
had coefficient alpha reliabilities of .86 and .80, respectively. The 14-item 
technical competence scale (see Table III) had a coefficient alpha reliability 
of .93. 

Two interpersonal clusters were culled from the data (see Table IV). 
The 15-item positive interpersonal factor was concerned mainly with cheer- 
ful dentist behavior. The seven-item negative interpersonal factor was con- 
cerned mainly with cruel or unfriendly dentist behavior. The positive and 
negative interpersonal scales had coefficient alpha reliabilities of .95 and .91, 
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Table II. Primary Factor Loadings for Communication Items 

Scale/item Factor loading 

Positive communication 
My dentist provides me with moral support .78 
My dentist provides ongoing explanation .74 
My dentist asks about my discomfort .69 
My dentist describes the procedures .64 
My dentist encourages questions .64 
My dentist encourages me to talk .55 
My dentist touches me in a reassuring fashion .55 
My dentist prevents my pain .55 
My dentist knows my feelings .54 

Negative communication 
My dentist reassures me about pain .80 
My dentist asks if I'm anxious .71 
My dentist tells me to be calm .67 
My dentist warns me about pain .61 
My dentist really knows how upset I was 

about the possibility of pain .55 
My dentist asks if I'm allergic .49 
My dentist waits until I am numb ~ 

Table III. Primary Factor Loadings for Perceived Technical Competence Items 

Item Factor loading 

My dentist told me all I wanted to know about my dental problem(s) .77 
I really felt understood by my dentist .77 
My dentist explains things to me .76 
My dentist was thorough in doing the procedure .76 
My dentist answers my questions fully .75 
I am satisfied with what my dentist did .72 
My dentist knows what he/she is doing .70 
My dentist gives thorough examinations .70 
I feel confident in the care of my dentist .70 
My dentist knows the latest techniques .69 
After talking with my dentist, I know what the condition of my mouth is .67 
My dentist devotes sufficient time to me .67 
After talking with my dentist, I have a good idea of what changes to 

expect in my dental health in the next few months .61 
My dentist is too rough .51 

r e spec t i ve ly .  R e s p o n d e n t s '  sca le  s co re s  w e r e  o b t a i n e d  b y  u n i t  w e i g h t i n g  a n d  

s u m m i n g  t h e i r  i t e m  sco res .  

R E S U L T S  

T h e  t w o  m e a s u r e s  o f  a n x i e t y  d e r i v e d  f r o m  S p i e l b e r g e r ' s  sca le ,  p lu s  t h e  

C o r a h  a n x i e t y  sca le ,  w e r e  u s e d  as  c r i t e r i o n  v a r i a b l e s  in  a m u l t i p l e  r e g r e s s i o n  
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Table IV. Primary Factor Loadings for Interpersonal Items 

Scale/item Factor loading 

Positive interpersonal 
My dentist is friendly .79 
My dentist is sociable .79 
My dentist smiles .79 
My dentist is cheerful .78 
My dentist is pleasant .77 
My dentist is polite .73 
My dentist pays attention to what I say .73 
My dentist makes me feel welcome .73 
My dentist is patient with me .70 
My dentist is reassuring .69 
My dentist takes me seriously .69 
My dentist makes conversation .68 
My dentist accepted me as a person .66 
My dentist is charming .66 

Negative interpersonal 
My dentist is cruel .90 
My dentist is bitter .88 
My dentist is quarrelsome .80 
My dentist is cold .77 
My dentist is unkind .75 
My dentist is hostile .72 
My dentist is argumentative .57 
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analysis. Six predictors of  anxiety were examined. Five of  the predictors were 
based on the reanalysis of  existing scales: positive and negative communica- 
tion, positive and negative interpersonal, and perceived technical competence. 
Recency of  the respondent's last visit to the dentist was considered as a con- 
trol variable. Preliminary analysis of  the data showed that the other control 
variables had little or no impact on anxiety. The omnibus test of significance 
was significant for all three anxiety measures: Spielberger's calmness [F(6,218) 
= 19.30, p < .001, M R  = .589], Spielberger's anxiety [F(6,218) = 9.59, 

p < .001, M R  = .457], and Corah's anxiety [F(6,219) = 9.70, p < .001, 
M R  = .459]. 

Predictors were entered simultaneously in each of  the three regressions. 
Table V contains the beta weights for the seven predictors of the three de- 
pendent measures. The results show that across the three measures, recency 
of  visit had a negative impact on anxiety. The more recent the visit to the 
dentist, the more anxious the patient. 

The largest predictor of  anxiety was the patient's perception of the den- 
tist's technical competence. Across all three measures, the more competent 
the dentist, the lower the anxiety. Interestingly, positive and negative com- 
munication also had an impact on anxiety, but only if the Spielberger-based 
anxiety measures were used. Not surprisingly, positive communication relax- 
es the patient and reduces anxiety, and negative communication increases 
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Table V. Beta Weights of Predictor Variables 

Criterion variable 

Spielberger Corah 

Predictor Calmness Anxiety Anxiety 

Recency of visit - .15"*  .14' .19"* 
Technical competence .37*** - .31"* -.32*** 
Negative communication - .24** .23** .16 
Positive communication .25* - . 2 2  - .15  
Negative interpersonal .05 .17" - .01  
Positive interpersonal .13 .08 - . 0 4  

*p < .05. 
**p < .01. 

***p < .001. 

patient anxiety. The Corah scale does not detect an important relationship 
between dentist communication patterns and patient anxiety. Positive com- 
munication, in the form of statements which provide moral support, signifi- 
cantly reduces patient anxiety. However, negative communication, primarily 
about pain, seems to increase patient anxiety. Negative interpersonal behavior 
also appears to increase patient anxiety. This effect was detected by the Spiel- 
berger scale but not Corah's scale. 

DISCUSSION 

These findings have both pragmatic and academic implications. From 
a research point of view, this study urges caution when using the satisfac- 
tion, dentist behavior, and empathy scales used in this analysis. Although 
the underlying constructs of technical competence, interpersonalness (or "un- 
derstanding") and communication are consistent with previous research, in 
many cases individual items did not load on the factors suggested by the origi- 
nal researchers. For instance, two of the DVSS's communication items ("After 
talking with the dentist I know what the condition of my mouth is" and "Af- 
ter talking with the dentist, I have a good idea of what changes to expect 
in my oral health in the next few months") loaded on technical competence 
in this analysis. KPS items, supposedly measuring personality and technical 
satisfaction, loaded across all five clusters. 

It is tempting for researchers to use a global measurement device such 
as "satisfaction," but this research indicates that such a construct is not valid. 
Alternatively, the clusters of positive and negative communication, positive 
and negative interpersonalness, and technical competence provide research- 
ers with highly reliable subscales which can be used in future research to test 
specific hypotheses regarding satisfaction with the dentist-patient relationship. 
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Furthermore, this research indicated that the CDAS was not able to 
detect the effect of interpersonal and communication factors. With this scale 
being used in studies examining such dentist behaviors (Cohen et al., 1982; 
Corah, 1984; Corah et aL, 1985b, 1988), researchers should consider whether 
these studies have missed a relationship between anxiety and communica- 
tion or personality. This analysis suggests that studies focusing on such fac- 
tors of the dentist-patient relationship should use the Spielberger subscales 
which demonstrated an ability to detect such effects. 

From a practitioner's perspective, this analysis lends credence to the 
idea that patients seek competence, interpersonal and communication skill 
from dentists. Based on the results from the CDAS alone, however, it would 
be easy for dentists to conclude that only technical competence influences 
patients' anxiety. Alternatively, these results suggest that dentists need to 
examine critically their interpersonal style since an abrupt personality tends 
to increase patient anxiety. This is consistent with Kleinknecht et al.'s (1973) 
finding that patients tend to describe personal attributes when they don't like 
dentists (i.e., "he's cold," "nasty," "disinterested," "nervous," "mean," "un- 
caring," and "cold"). 

Similarly, findings on the Spielberger subscales empirically confirm that 
communication plays a vital role in coping with anxiety. As a result, practi- 
tioners should be encouraged to provide moral support to patients via posi- 
tive communication. In contrast, since communication about pain tends to 
increase anxiety, practitioners should minimize negative messages and/or at- 
tempt to reframe negative communication in more positive terms (O'Shea 
et al., 1986b; Milgrom et al., 1985). For instance, instead of telling patients 
that some people have difficulty breathing during impressions, dentists should 
explain how breathing through their nose and relaxing will make the proce- 
dure more comfortable. These findings suggest that such "information ex- 
change" helps patients to think of what is happening in more positive terms 
by omitting or downplaying descriptions of threatening stimuli. 
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