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ABSTRACT 

Investisation of Patient Anxiety, Patient Satisfaction, 

and Dental Student Behaviors 

by 

~ary Kathryn Morris, Doctor of Philosophy 
Utah State University, 1987 

Major Pro 1essor: Or. Michael Bertoch 
Departmen t : Psychology 

The rresent study examined the effect of information 

about pat ·ent's dental anxiety on patient satisfaction, 

patient d "scomfort, and patients' perceptions of dental 

student behaviors. The validity of patients' perceptions 

was exami ned by independent observation of dental student 

behaviors o n videotaped dental screening visits. 

T h i r ty d e n ta 1 s t u d e n t s e a c h ex am i n e d two d e n ta 1 1 y 

anxious female patients. Each student received information 

about one oz the pat i en t' s den ta 1 an x i et y and no i n f o rm at i on 

about the o:her. The order of presentation of the 

c o n d i ti o n s · n f o rm a ti o n an d no i n f o rm a ti o n v, a s 

counterbala1ced. The dependent measures were the Dentist 

Behavior Checklist, the Dental Visit Satisfaction Scale, the 

Patient Discomfort Ite~, and independent observervations of 

seven speci =ic dental student behaviors. 

Result ; of the present study suggest that patients' 

perceptions of specific dental student behaviors are only 

moderately correlated with independent observation for three 

of the beha iors. The presentation of information about 
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patient dental anxiety resulted in no significant 

differences in patients' perceptions of behaviors. A 

significant interaction effect was found, however, between 

information and order of presentation for the independent 

observations of Took Patient Seriously and Was Calm. These 

findings suggest that when nonverbal behaviors were 

examined, dental students were more responsive to patients. 

This was only true, however, when students received 

information in the Information/No Information order. 

No significant differences were found in either patient 

satisfaction or patient discomfort as a result of providing 

information about patient anxiety. Lastly, none of the 

d ental student behaviors as independently observed were 

related to patient satisfaction. However, patients' 

p er ceptions of Encouraged Questions and Took Patient 

s er iously were significant predictors of patient 

s atisfaction. 

Suggestions for further research include continued 

aittempts to delineate dentist behaviors which are correlated 

wi ith patient satisfaction. 

( 103 pages) 



CHAPTER I 

INTRODUCTION 

In the past decade, patient satisfaction has become a 

topic of interest to those involved in the delivery of 

dental services. Church, Moretti, and Ayer (1980), in their 

review of issues related to the dentist-patient 

relationship, concluded that patient satisfaction is 

influenced more by interpersonal behavior of the dentist 

than by the dentist's technical competence. This finding 

has previously been demonstrated with medical patients {cf. 

Ben-Sira, 1976; Hornung & Massagl i, 1979; Di Matteo, Prince, 

& Taranta, 1979). 

A survey of the dental 1 iterature reveals that much has 

been written anecdotally about the importance of 

establishing rapport with patients, putting patients at 

ease, dealing with problem patients, and generally how to 

develop a mutually satisfying dentist-patient relationship 

{cf. Hirsch & Hittleman, 1978; Jackson, 1975; Deneen, 

Heid, & Smith 1973). In addition, a 1 imited number of 

empirical investigations have been conducted to establish 

possible relationships between dentist behavior and patient 

satisfaction. 

Corah, O'Shea,andBissel 1 (1985) have found a positive 

relationship between patient satisfaction and patient 

perceptions of specific dentist behaviors. However, this 

study al so revealed that patient perceptions of dentist 
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behavior and patient satisfaction are mediated by patient 

anxiety. Anxious patients tended to be less satisfied with 

their dental visit and were less likely to report the 

occurrence of specific dentist behaviors (e.g. dentist 

washing his hands). 

To date, dentist behaviors have been measured from 

patient's retrospective observations. Unfortunately, no one 

has demonstrated the reliability of patient perceptions of 

specific dentist behaviors. Thus, those specific dentist 

behaviors that are related to patient satisfaction remain 

unclear. 

Dentistry is becoming increasingly sensitive to the 

special needs of patients who experience anxiety related to 

receiving dental treatment (Ingersol 1, 1982). Dental school 

faculty are emphasizing the importance of asking patients 

about their dental anxiety and some have recommended the use 

or screening instruments. However, how the provision of 

i nformatioA about patient anxiety to dentists may or may not 

inpact dentist behavior or patient satisfaction has not been 

s:udied. 

p~oblem 

Two major weaknesses exist in the dental 1 iterature. 

F ' rst, there has been no systematic investigation of dentist 

behavior in an effort to establish possible relationships 

between those behaviors and patient satisfaction. While 

t ere is some evidence relating patient perceptions of 



den t i s t be ha v i o r to p at i en t s a ti s fa c ti o n , the v a 1 i d i t y o f 

pati ?nt's reports of dentist behaviors has not been 

dete ·mined. 
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Second, the potential impact of receiving information 

abou : patient anxiety on dentist behavior, patient 

disc,mfort, and patient satisfaction has yet to be 

dete "mined. Patient dental anxiety has been shown to be an 

impo r tant variable related to pat i ent satisfact i on with 

dent 1l services. In studies that have examined the 

rela : ionship between dental anxiety and patient satisfaction 

(Weilstein, Smith , & Bartlett, 1973; Moretti, 1983), the 

dent · sts treating these patients have been kept bl ind to 

pati ~nt anxiety level. Corah et al. (1985b) determined that 

cert i in specific dentist behaviors, as perceived by 

pati ~nts , d i d not appear to mitigate patient anxiety as 

expe ted. Given the relationship between patient anxiety 

and ~atient satisfaction, it would seem to follow that 

givi 1g dentists information about patient anxiety might 

affe ct dentist behavior and subsequently impact patient 

disc omfort and patient satisfaction. 

Purp ose 

The purpose of this study is to first exa mine the 

val i ity of patients' perceptions of dental student 

beha viors by co~paring reports of those perceptions with 

syst ~matic, independent observation of specific dental 

stud ent behaviors. Second, this study will examine the 
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effects of providing information to the dental student 

about patirnts' dental anxiety. The dependent variables 

will be sp:cific dental student behaviors, patient 

satisfacticn, and patient discomfort during a dental visit. 

Third , the relationship between specific dental 

students behaviors and patient satisfaction will be 

i nvesti gatfd. 

Questions 

The fellowing questions will be addressed in this 

study: 

(1) What is the relationship between patient 

perceptions of specific dental student behaviors and 

independe n t observation of the corresponding specific dental 

student beraviors? 

(2) Wat effect does giving information about 

patient's s?lf-reported level of dental anxiety, along with 

brief instructions to attend to this anxiety, have on 

spec i f i c dent a 1 student be ha vi ors? 

(3) Is there a significant difference in the 

correlati)ns between patients' perceptions of specific 

dental st1den t behaviors and independent observation of 

these beh1viors between groups where information regarding 

patients' arixiety is given to the student dentist, and where 

no inform 3tion is given? 

(4) What effect does giving information about 

patient's self-reported level of dental anxiety, along with 



brief instrLctions to attend to this anxiety, have on 

patient sat ' sfaction for a specific dental visit? 
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(5) Wtat effect does giving information about 

patient's self-reported level of dental anxiety, along with 

brief instrLctions to attend to this anxiety, have on 

patient discomfort during a dental visit? 

(6) To what degree can patient satisfaction with a 

dental visi 1 be predicted by specific dental student 

behaviors? 
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CHAPTER I I 

REVIEW OF THE LITERATURE 

This section will contain a review of the literature on 

t~e topics of patient satisfaction, patient satisfaction and 

dentist behavior, and patient satisfaction and patient 

drntal anxiety. 

Pl tient Satisfaction 

In the heaith care field patient satisfaction with 

treatment has received increased attention in the last 

f i fteen years (Ware, Davies-Avery, & Stewart, 1978). It has 

begun to be recognized as a critically important factor in 

erhancing the responsiveness of heal th care providers to the 

needs of patients (Vaccarino, 1977). Oonabedian (1966) 

argued that patient satisfaction along with heal th care 

s t atus is an ultimate outcome in evaluating medical care. A 

be tter understanding of what leads patients to be more or 

less satisfied with their care is needed. This type of 

i nformation would appear to be potentially beneficial to 

heal th care providers in their interactions with patients. 

Patient satisfaction appears to have an influence on 

several aspects of patient care as well as the profession of 

dentistry. For example, compliance has been linked to 
I 

patient satisfaction. Davis (1968) found that satisfied 

patients are more 1 ikely to comply with medication regimens. 

Other heal th care behaviors such as appointment keeping have 

al so been found to be influenced by patients' satisfaction 



with treatment (Di Matteo & Hays, 1980). Finally, Biro and 

Hewson (1976) found that satisfied dental patients make 

twice as many visits and more regular dental visits than 

dissatisfied patients. 

Patient satisfaction al so appears to have several 

direct implications for dentists. Patients who are 
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satisfied with their relationship with their provider are 

less likely to engage in malpractice suits (Vaccarino, 1977). 

In addition, the dentist's satisfaction \'lith his/her career 

is closely related to the satisfaction of his/her patients 

(Ingersoll, 1982). 

Dental school enrollments are steadily declining, 

partially in response to the 1 arge number of practicing 

dentists. Patients are in a position to be in~reasingly 

selective when choosing a dentist. It becomes incumbent upon 

dentists to behave in a manner that leads to patient 

satisfaction in order to ensure financial success. Collett 

(1969) suggests that dentists loose over 50 % of their 

patients over a five year period and that half of these 

patients are lost due to reportedly poor interpersonal 

relationships with their dentists. 

Kastel er, Kane, 01 sery,and Thetford (1976) found, in a 

stratified sample of 576 families, that nearly half of the 

families had "doctor shopped" within the past year. Factors 

related to doctor shopping included 1 ack of confidence in 

doctor's competence, unwil 1 ingness of the doctor to spend 

t i me talking with patients, hostile feelings toward doctors, 



and unfavorable attitudes toward doctors• personal 

qualities. Ben-Sira (1976) al so found patient 

dissatisfaction with their physician leads to seeking an 

alternative caregiver. 

Hornung and Massagl i (1979) investigated patients• 

affective responses to their physicians. They concl ·uded 
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that patients have two general goals in seeking heal th care 

services. One is receiving an accurate diagnosis and 

r eceiving appropriate treatment. Second is getting relief 

f r om anxiety and fear often attenda n t to il 1 ness. 

Granted, the above studies are concerned with patient 

responses to their physicians, and may not generalize to 

dentists. Given the dentist's role in the provision of 

heal th care, it would seem very 1 ikely that there are a 

n umber of similarities in patient 1 s responses to physicians 

a nd dentists. There may al so be a number of differences 

which can be il 1 uminated by the results of the present 

s :udy. 

There is evidence which suggests that patients are 

unable to determine the technical competence of their heal th 

c are providers (Churc~ et al., 1980). Patients tend to base 

t heir immediate satisfaction and judgements of competence on 

th e interpersonal aspects of treatment (Ben-Sira, 1976). 

Thus, examination of dentist interpersonal behavior is 

1 ' kely to be important for understanding and predicting 

p atient satisfaction. 



Patient Satisfaction 
and Dentist Behavior 
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L i n n ( 197 1 ) and Ayer and Cora h ( 198 2 ) , i n 1 and mark 

reviews, have suggested that dentist variables contributing 

to the dentist-patient relationship have been virtually 

ignored. Addressing factors affecting patient satisfaction 

with physicians, Doyle and Ware (1977) found five 

significant factors. These five factors were physician 

conduct, completeness of facilities, continuity of care, 

accessibility, and availability of family doctors. Physician 

conduct was measured by patient's responses to questions 

related to the art and technical aspects of the quality of 

care received and accounted for 41 % of the variance among 

the five factors. Physician conduct was, by far, the most 

important factor studied. 

This focus on provider conduct is not meant to imply 

that technical competence is not an important prerequisite 

for any practitioner. In the education and training of 

dentists, much emphasis is pl aced by dental educators on 

i nsuring the student's ability to provide technically 

correct dentistry (Dworkin, 1974). These skills are 

f r equently assessed and subject to constant evaluation. 

However, when attempting to understand the relationship 

between dentist behavior and patient satisfaction with 

t r eatment, the interpersonal realm appears to play a 

p,rticul arl y important role. Whi 1 e the interpersonal 

a s pects of treatment are recognized as important by dental 



educators, these skil 1 s are rarely subject to close and/or 

systematic evaluation (Jackson, 1975). 
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one 1 imitation which has hampered the progress of 

investigations of the relationship between dentist behavior 

and patient satisfaction has been the lack of a measure of 

patient satisfaction for a specific dental visit . Previous 

measures (Hengst & Roghmann, 1978; Kosl owsky, Bai 1 it, & 

Val 1 ugo, 1974; Murray & Wiese, 1975) have addressed general 

satisfaction with dentistry, but not satisfaction with a 

specific provider on a specific visit. The exception is 

Corah, O'Shea, Pace, and Seyrek (1984) who has attempted to 

provide such a measure with the development of the Dental 

Visit Satisfaction Scale (OVSS). 

Corah modeled the DVSS after the Medical Interview 

Satisfaction Scale (MISS) developed by Wolf, Putnam, James, 

a n d S t i l e s ( 1 9 7 8 ) . T h e M I S S i s a 2 6 i t e ,n s e l f r e p o r t 

measure of patient satisfaction with a specific encounter 

with a physician. 

The original item pool for development of the MISS 

consisted of 63 items generated from interviews with 

patients, observations of consultations, and review of the 

1 iterature. The 63 items were categorized into three 

dimensions of satisfaction with patient-provider 

interaction. The dimensions were cognitive, affective, and 

behavioral satisfaction. Cognitive items included those 

related to the physician's giving of information and 

explanations, the patient's understanding of the diagnosis, 



etio · ogy, prognosis, and the effects of treatment. 

Affective items included those assessing the patient's 

perc,ption of dimensions of the patient-provider 
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rel a~ionship such as trust and confidence in the physician, 

the 1hysician 1 s positive regard for the patient, and 

wi 11 i ngness to 1 i sten to patient's concerns. Behavioral 

item ! included patient's evaluation of physician's 

prof~ssional behavior, physical exam, diagnostic procedures, 

trea ment, and advice. 

This MISS was developed in three field trials with a 

tota of 150 patients. Item remainder correlations and alpha 

coefiicients demonstrated that the MISS is internally 

consistent. The MISS was al so moderately skewed, with most 

o f t he c a s e s fa 1 1 i n g i n t h e u p p e r t h r e e po i n t s o f a f i v e 

point seal e. Wolf suggests that the MISS is 1 ess skewed, 

howe er, than most published satisfaction scales. 

In a study of the validity of the MISS, Stiles, Putnam, 

Wolf , and James (1979) correlated MISS subscale scores with 

interviews in which the verbal interactions between patients 

and ~hysician's were coded according to the discourse 

analysis system developed by the authors. Various types of 

verb al interactions were found to be significantly 

correlated with the different dimensions of patient 

satisfaction. 

As a starting point for the DVSS, Corah et al .(1984) 

reworded the MISS items by substituting the word dentist for 

doctor. This modified instrument was then administered to 
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two samples. The samples were selected in order to maximize 

the variability on level of satisfaction. Fifty-seven 

re gu l a r pr i v ate pat i en ts of di ff ere n t dent i st s were 

ass ~ssed. These subjects were assumed to be satisfied with 

the i r dentist because they continued to make regular return 

v i si t s to th e s a me d e n ti s t . A s e c o n d s am p l e o f 4 8 s u b j e c t s 

rec ~ived treatment by an unfamiliar dentist who interacted 

w i t, them on l y mi n i ma l l y. Thi s l at t er s amp l e w a s ass um e d to 

be l ess likely to be satisfied with their dentist and dental 

tre 1tment due to minimal interaction \dth the dentist. 

Factor analysis of these data yielded a factor 

str1cture that clearly approximated the three dimensions of 

th e original MISS. Ten items were then selected for the 

fiml scale. The result was a ten item scale with three 

ite ~s on each of the first and second dimensions, and four 

on ~he third. The dimensions were identified as 

I nf irmation-Communication ( simi 1 ar to Wol f 1 s cognitive 

sub ;cal e), Understanding-Acceptance ( simi 1 ar to Wolf's 

aff ictive subscale), and Technical Competence (similar to 

Wol •s behavioral subscale). 

Rel iabi 1 ity was examined by correlating the ten items, 

thr !e subscales, and total satisfaction scores. Interscale 

cor ·el ations were .69 for Information-Communication ( IC) and 

Und!rstanding-Acceptance (UA), .51 for Information

Com,unication (IC) and Technical Competence (TC), and.54 for 

Und·rstanding-Acceptance (UA) and Technical Competence (TC). 

Int ernal consistency was determined using Cronbach's 



coefficient alpha. Alpha for the total seal e was .92, .94 

for IC, .87 for UA, and .84 for TC. 

Corah conducted another study to test the hypothesis 

tha t patient-dentist interaction is related to patient 

satisfaction. Additionally, this study was designed to 

13 

fur t her establish the reliability and validity of the DVSS. 

Twenty-four patients of college age, 12 males and 12 

fem:il es, were randomly assigned to two dentists. Al 1 

pat i ents were given the contro l cond i tion (minimum 

i n t ~ r a c t i o n ) o n t h e f i r s t v i s i t. O n t h e s e c o n d v i s i t , a 1 1 

p a t i e n t s s a w t h e o t h e r d e n t i s t. H a 1 f o f t h e p a t i e n t s 

rec ~ived the control condition again and half received the 

ex p~ r i men ta 1 con d i ti on (max i mum i n t er a c ti on) . 

The control condition termed minimum interaction, 

spe : ified the dentist to say very 1 ittle to the patient (eg. 

g i vi ng only simple directions such as to open and close), 

per orm the procedure, and 1 eave. In the experimental 

con l ition termed maximum interaction, the dentist encouraged 

di s : us s i on of treatment, exp 1 a i n e d the treatment, made 

rec ,mmendations, answered questions, and provided support 

and reassurance. 

Data for the ANOVA of first visit scores was not 

pre iented. However, Corah reports no significant Group x 

Sex x Oentist differences. Results of the ANOVA conducted 

on 1econd visit measures showed dramatic differences between 

gro 1ps with significantly higher satisfaction scores for the 

exp ~rimental group on the IC, UA, and Total satisfaction 



su bscales. No group differences were found on the TC 

su bs ca 1 e. Sex di ff ere n c es were s i g n i f i cant on 1 y for the 

exrerimental condition, where females rated TC higher than 

males. 
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The authors concluded that the DVSS represents a val id 

an d reliable research instrument for assessing patient 

sa1isfaction with a specific dental visit. One limitation of 

the DVSS, however, is that test-retest reliability was not 

ad ressed. While reliability was addressed through 

exan ination of i tem carrel ations and i nternal consistency, 

it fJOUl d have been possible to accomplish this through 

re administration of the scale after a brief interval or by 

c o mp a r i n g re s u l ts be twee n the s u b j e c t s i n v o 1 v e d i n the two 

co nt r o 1 con d i ti on s . E i the r o f these methods of e stab l i sh i n g 

reliability do not appear to have been utilized. 

The experiment conducted to establish validity of the 

D V 5S s u f f e r e ct f r o m s e v e r a 1 1 i m i t a t i o n s . A very smal 1 

nurrber of subjects was used, 12 in each group. Another 

l irritation was that there was no monitoring of how wel 1 each 

de~ist adhered to minimum and maximum interactions with the 

s u bj e c t s • Ad d i t i o n a 1 1 y , t h e d i f f e r e n c e s b e t we e n t h e d e n t i s t 

be havior in the maximum and minimum interaction conditions, 

as de s c ribed, are extreme. The conditions appear somevJhat 

a r ti f i c i a 1 • T h e y d o n o t a p p e a r t o r e p r e s e n t t h e t y p i c a l 

ranje of behavior a patient might encounter across dentists. 

In spite of these limitations, these two studies do 

mak2 an attempt to <level op and validate a measure of patient 



satisfaction for a specific dental visit, and do make an 

effort to establish a relationship between dentist 
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interaction styles (behavior) and patient satisfaction. The 

DVSS was able to dramatically differentiate the two groups. 

The DVSS was al so based on a previously validated 

instrument, the MISS, and was subjected to closer 

examination of reliability and validity than previous 

sat i sf action measures. The v al i d at i on study al so g i v es 

added strength to the notion that level of patient 

satisfaction is related to differences in dentist behavior. 

In a similar vein, Gale, Carlsson, Eriksson, and 

Jontel l (1984) attempted to answer the question of how the 

dentist's behavior affects subsequent attitudes of patients. 

Sixteen patients, 8 males and 8 females, were seen for two 

restorative treatment sessions. Two dentists, one male and 

one female, participated in the experiment. Each dentist 

was trained and rehearsed to be able to demonstrate a set of 

interactive and a set of noninteractive behaviors with 

patients. 

In the interactive condition: the dentist welcomed the 

patient; introduced him/herself; conversed with the patient 

on a general topic not related to dentistry; informed the 

patient of which tooth was to be worked on; the necessity of 

a n injection; initiated more general conversation; continued 

asking the patient for feelings; initiated a short 

c onversation post treatment; and told the patient goodbye. 



In fue noninteractive condition: the patient was 

seated by the nurse; the dentist entered and washed his 

hands; 1 coked at the x-rays; told the patient an injection 
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w a s n e c e ss a r y ; i n j e c t e d th e p a t i e n t ; l e ft t h e r o om ; a n d th e n 

returned to complete the treatment with no further 

conversa t ion with the patient. When treatment was 

completec, the dentist left without saying anything to the 

patient. 

The rocedure was carried out in a counterbalanced 

fashion ~ that each patient was seen by both dentists and 

received both dentist behavior conditions. Patients were 

then asked, at the end of each treatment session, to rate 

e a c h d @ n ti s t o n a p a t i e n t a t t i tu d e s c a l e w h i c h c o n ta i n e d 

n i n e i t ems . T h e a t t i t u d e s c a l e c o n ta i n e d t h r e e i t em s 

related to technical competence and six items related to 

i n t e r p e r s:rn a 1 q u a 1 i t i e s o f t h e d e n t i s t • 

A foJr-way mixed ANOVA produced one significant main 

effect fo dentist behavior. Both dentists were seen as 

e q u a 1 1 y com p e t e n t , w h i 1 e t h e d e n t i s t s i n t h e i n t e r a c t i v e 

condition were rated higher on interpersonal qualities. 

Pati ~nt satisfaction with a specific dentist at a 

specific lf isit was not assessed by Gale et al. (1984). 

However, the importance of the impact of dentist behavior on 

patient's ratings on interpersonal variables is suggested. 

The results of this study al so provide additional evidence 

for the n~tion that judgements of technical competence are 

not affec ed by differences in interaction style. This 



study had , smal 1 number of subjects. Al so, there was no 

monitoring o= how strictly each dentist adhered to the 

interactior script. 

StudiEs focusing on the relationship between dentist 

behavior ard patient satisfaction seem to suggest that 

dentist bera , ior is related to patient satisfaction. That 

is, in stu dies where patients received more positive 

interactior :rom the dentist , patients were signficantly 

more satis i~d wi th treatment . 
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However , while several studies designed to examine 

physician- ~a~ient interaction have used independent 

observatio n : o a s sess physician behavior (cf. Smith, Pol is, 

& Hadac, 1§8. ; Comstock, Hooper, Goodwin, & Goodwin, 1982; 

Weinberger, t reene, & Maml in, 1981; Freemon, Negrete, Davis, 

& Korsch, 19 ~1), the dental 1 iterature has not pursued 

investigat ·o1 along these 1 ines . The role of speci fie 

dentist be a 1 iors with regard to patient satisfaction 

remains uncl ~ar. 

Patient Sati '.faction 
and Patient nxiety 

Thus fa this review has focused on dentist variables 

and their po :ential contribution to patient satisfaction. 

Additional l y, patient dental an x iety has been shown to be an 

important va·iable in studies of patient satisfaction. 

Anxious patirnts have been found to be less satisfied with 

their dental treatment (Moretti, 1983; Weinstein, Smith, & 

Bartlett, 19' 3). Corah et al. (1985b) al so found that 



arxious patients tended to be more critical of their 

drn ti st. Corah has suggested that anxious patients may be 

less satisfied with their dentist regardless of the 

den ti st 1 s behavior. 

Cora h, 0 1 She a, and Ayer ( 198 5) a 1 so found in a survey 
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of 746 dentists that the majority of dentists are reluctant 

tc inquire directly about their patient 1 s anxiety, and that 

nearly two-thirds of the dentists would avoid doing anything 

tc mitigate their patient 1 s anxiety as long as the patient 

was cooperative. Additionally, it was found that nearly 80 % 

of the dentists were themselves anxious with anxious 

patients and that most endorsed talking as a way to 

i ntervene with anxious patients. What is suggested is that 

dentists see patient anxiety as an important problem, but 

tend to avoid addressing the problem if possible. 

Screening procedures for patient anxiety are important 

and have been recommended. However,to date, there is no 

empirical evidence documenting the possible impact of giving 

a dentist information about a patient 1 s dental anxiety on 

the way in which the dentist and patient interact or on 

subsequent indices of patient satisfaction (Bryant, 1983). 

I n an e f f o rt to ex am i n e the po s s i b 1 e i n t er r-e l a ti o n s h i p s 

of r.he three variables discussed in this review, 

Corah et al. (1985b) conducted a study examining the 

rel1tionship between patient perceptions of dentist 

behavior, patient anxiety, and patient satisfaction. Unlike 

pre1ious studies, the author did not attempt to 
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experimentally manipulate the dentist's behavior. Again the 

DVSS was used as the dependent measure of patient 

satisfaction as well as patient self reported anxiety during 

treatment. 

A series of 21 positive dentist behaviors thought to 

be related to patient satisfaction and anxiety reduction was 

developed for this study. Two major sources were used in 

the development of the behavior checklist. The first source 

was Janis' (1982) theoretical analysis of helping 

relationships . The second was an informal survey of adult 

patients assessing, through self-report, what their dentists 

did to lessen anxiety during treatment. The 21 item 

checklist was termed the Den ti st Behavior Checklist 

(Corah et al. 1985b). 

Subjects for this study were 231 patients being treated 

at a public hospital dental clinic. Prior to treatment each 

subject filled out the Dental Anxiety Scale (Corah, 1969). 

The Dental Anxiety Scale (DAS) is a four item scale which 

asks the patient to rate his/her subjective reactions to the 

prospect of various components of a dental visit (eg.waiting 

for t he dentist to come into the room, waiting while the 

dent i st gets out the dri 11 ). 

After treatment each subject cornpl eted the fol 1 owing 

inst r uments: (1) the DVSS; (2) a one-item rating scale of 

discomfort experienced during treatment (Corah, 1969); and 

(3) the Dentist Behavior Checklist as to whether the 

beha v ior occurred (yes) or not (no). If the subject was 



u1certain of whether the behavior occurred or not, he/she 

e1dorsed a 11 no 11 response. 
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Correlational analysis between patient perception of 

d~ntist behavior and patient satisfaction demonstrated that 

m,st of the dentist behaviors were statistically 

s · gnificantly associated (<.05) with patient satisfaction. 

However, these correlations were uniformly 1 ow and ranged 

f·om . 14 to .33. 

Four stepwise multiple regression analyses were 

c onducted to assess the contribution of the various dentist 

behaviors to the four scales of patient satisfaction on the 

D' SS. Results of the analyses are as fol lows. 

A mu 1 ti p 1 e R of . 3 3 w a s a c hi e v e d for the I n format i on -

C mmunication subscale using the fol lowing behavior items: 

(1) dentist explained procedure; (2) had a calm manner; and 

( ~) encouraged patient to ask questions about treatment. 

The Understanding-Acceptance subscal e had a multiple R 

0 1 .48 using the fo"llowing behavior items: (1) dentist 

tcok the patient seriously; (2) had a calm manner; (3) said 

rtassuring things; and (4) did not criticize the patient's 

t£eth or care of his/her teeth. 

· A multiple R of .50 was achieved for the Technical 

C cm p e ten c e sub s c a 1 e us i n g the f o l 1 ow i n g be ha v i o r i t ems : 

( 1) dent i st had a ca 1 m manner; ( 2) s a i d re ass u r i n g th i n gs; 

() used words that were understandable; and (4) took 

striously what the patient had to say. 
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Lastly, the Total Satisfaction subscale had a multiple 

R of .53 using the following behaviors: (1) dentist said 

rEassuring things; (2) had a calm manner; (3) took the 

p,tient seriously; (4) used words that were understandable; 

ard (5) did not criticize the patient's teeth or care of 

h ' s/her teeth. 

It is suggested by these findings that there are seven 

bEhaviors which are significantly correlated with patient 

s , tisfaction scores on the DVSS. These pat i ent perceived 

bEhaviors are: 1) had a calm manner; 2) took the patient 

SEriousl y; 3) was reassuring; 4) was understandable; 

5) did not criticize patient's teeth; 6) explained the 

procedure; and 7) encouraged questions. 

While this study provides further evidence that there 

i ~ a relationship between dentist behavior and patient 

s , tisfaction, a number of 1 imitations are apparent. The 

rncst glaring problem is the sole reliance on patient 

pErceptions of dentist behavior. More anxious patients 

a ~pear to have endorsed behaviors which less anxious 

pc:tients did not (eg. dentist did not wash his hands, 

drntist did not take me seriously). No independent 

o l:s er v a ti on o f dent i st be ha v i or was made· to v al i d a t e 

pat i e n t s I p e r c e pt i o n s . O n e po s s i b i 1 i t y i s th a t pa ti e n t s 1 

pErceptions of dentist behavior do not coincide with dentist 

b eh a v i o r s a s t h e y m a y a c t u a l 1 y h a v e o c c u r r e d . S o l e 

reliance on patient perception leaves this unascertainable. 



Anot er possibility, 1 eft unexplored, is that dentist 

beha1ior is different with anxious patients. 
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While those behaviors identified by Corah et al. 

(1985b) as important in predicting patient satisfaction may 

not be exhaustive, they do represent a starting point for 

further investigation. 

In none of the studies reviewed were dentists given any 

information regarding the dental anxiety 1 evel of the 

patients that they were examining or treating. This is seen 

as another significant weakness in the 1 iterature given that 

patient anxiety or fear has been judged to be the most 

frequently encountered problem for dentists (Corah et al., 

1985a; Ingersol 1, 1982), and the most important impediment 

to patient satisfaction. 



Design 

CHAPTER III 

METHODOLOGY 
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The design of the present study is a two-factor 

experiment with repeated measures. Each dental student in 

the study saw two patients. The student received 

information about the dental anxiety of one of the patients 

and no information about the dental anxiety of the other 

pat i ent. Whether the information about patient dental 

anxiety was provided for the first or second patient of each 

pair was randomized throughout the dental student sample. 

Subjects 

Thirty male, senior dental students beh,een the ages of 

21 and 35 years served as subjects in this study. Dental 

students were recruited from those students on one - week 

rotation at the University of Oklahoraa College of 

Denti stry 1 s Oral Diagnosis and Screening Clinic. Al 1 

students who participated in thi~ study had had an 

equivalent amount of clinical experience and training. 

Sixty dental patients from the clinic were al so used in 

this study. These subjects were 60 females with a mean age 

of 35 years ( s.d. 9.2; range 20-59) and who had not had a 

previous screening examination at the Oral Diagnosis and 

Screening Clinic. Only patients with self-reported anxiety 

scores fal 1 ing above the mean on the Dental Anxiety Seale 



were se ected. The mean Dental Anxiety Seale score for the 

patient sample was 13 (s.d. 2.5; range 10-20). 

P r o c e d u re f o r P a t i e n t s 

Al . female patients reporting to the screening clinic 

were greeted by the experimenter and given the fol 1 owing 

informa 1ion: 

"I am conducting a research study here at the 
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College of Dentistry . As part of that study, I am 
asking all women who come to this clinic for a 
screening exam to fill out a very brief 
questionnaire. The questions have to do with how 
you feel about various aspects of a dental visit. 
Your participation is voluntary and your answers 
are confidential. Whether or not you participate 
will not affect whether or not you are -accepted for 
treatment. Neither will it affect the grade of the 
dental student who sees you today . If you agree 
to participate, I may be contacting you further 
before you are seen for your examination." 

Those patients who agreed to participate were given a 

Request for Participation (see Appendix A) and a copy of the 

Dental ftnx iety Scale to complete (see Appendix B). When 

returned, the DAS was immediately scored by the 

e x p e r i m en t e r • P a t i e n t s w i t h s c o r e s f a l l i n g a b o v e t h e m e a n 

on the D2ntal Anxiety Scale were eligible to serve as 

subject~ The two highest scoring patients on a given day 

were app oached individually and asked to participate 

further i the study by agreeing to have their screening 

examinati cn videotaped and answer some questions about their 

dental i;it when it was completed. These two patients, 

once they agreed to participate, constituted the pair of 

subjects, matched on dental anxiety, who would be seen by 



the same dental student. The study was described to the 

prospective patient subject and informed consent was 
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obtained (see Appendix C). Each subject was then asked to 

complete the History Questionnaire (see Appendix D) and wait 

to be seen by a dental student for their screening 

examination. 

The scr~ening examination received by each patient 

consisted of six basic phases: (1) review of dental school 

treatment policies with the patient; (2) review of 

patient's medical and dental history; (3) brief oral 

examination, with instruments, to make a preliminary 

determination of the extent of the patient's dental needs 

and whether or not she would be a suitable patient for 

. treatment at the dental school; (4) x-rays, both panorex and 

bite-wings, taken by an x-ray technician; (5) a more 

extensive examination of the patient's teeth is made 

including peridontal probing and charting of existing 

restorations and dental problems, ie. tooth decay; and (6) a 

preliminary treatment plan is reviewed with the patient. 

After completion of the screening exam, each patient 

co1npleted the fol lowing: (1) Patient Discomfort Item 

(Appendix E); the Dental Visit Satisfaction Scale (see 

Appendix F); and the Dentist Behavior Checklist (see 

Appendix G). The patient was then asked if she wished to 

have a written copy of the results of the study when it was 

completed. The name and address of each subject who wished 

to receive a written copy of the results were recorded by 



the su)ject on a piece of paper. When the packet was 

return~d to the experimenter, the name and address of the 

subjec were removed and pl aced in a separate folder. 

Pat ient pairs were unable to be matched on severity of 

dental problems prior to the dental screening. After the 

screEn i ng examination, only those pairs of patients where 

both w~re either accepted or rejected for treatment were 

reta n~d as subjects. 

ProcEd ure for Dental Students 
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The experimenter met with all dental students assigned 

to tre Oral Diagnosis and Screening Clinic on the first 

morn ·ng of their week's rotation. Students were told the 

foll 1wi ng by the experimenter: 

11 ! am conducting a research study and would like 
for each of you to participate. Your participation 
is voluntary, confidential, and in no way will you 
be subject to evaluation nor will your 
participation or refusal to participate affect any 
of your grades. Should you agree to participate 
you should expect that several of your screening 
examinations will be videotaped at some time during 
this ~veek. You will receive information from me 
about some of the patients you will see, for others 
you will receive no information. 11 

Informed consent was obtained for all students agreeing 

to par ticipate (see Appendix H). The students were then 

show how to attach a wireless microphone. At the beginning 

of ea:h week a schedule was made indicating which student 

vrnulc be filmed during each screening session of the week. 

This schedule was known only to the experimenter. Some, but 

not ~l of the students had had experience being videotaped 

in t~ past. During the week students had the opportunity 
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of s eeing the camera 1 ocation and how the taping was 

corducted. This served to help desensitize students to the 

presence of the videotape equipment. 

On a given day of data collection, the dental student 

received the chart of the first member of the selected pair 

of patients. He was given this chart by the clinic co-

o r di n a to r a c c o rd i n g to t h e c 1 i n i c ' s s ta n d a rd o p er a t i n g 

pro : e du re. The stud en t rec e i v e d no i n f o rm at i o n from the 

exp e rimenter about the patient's dental anxiety. Prior to 

seeing the second member of the patient pair, the dental 

stu j ent received written information from the experimenter 

a b au t t h e p a t i e n t w h i c h w a s p 1 a c e d o n t h e f r o n t o f t h e 

pat i ent's chart. This information indicated that the 

pat i ent was anxious and could probably benefit from attempts 

on t he student's part to decrease the patient's anxiety (see 

App ~ndix I). A 1 ine was provided on the form for the student 

to i nitial, indicating that he had read the same. 

The information and no information conditions were 

pre ; ented in a counterbalanced manner. That is, half of the 

den : al students received the information condition first 

fol l owed by the no information condition. The other half 

rec eived the no information condition first fol lowed by the 

inf ormation condition. Counterbalancing was used to control 

for possible orde.r effects. Students were randomly assigned 

to :he two experimental conditions. 

Each session was videotaped and students were asked not 

to ci scuss the experiment with any other stµdents. 
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Procedure for Videotaping 

The video camera was placed on a tripod approximately 

2( feet in front of the dental operatory. Recording was 

rfrnotely controlled from a room located in the clinic, but 

net in the direct view of the student or patient. Recording 

w,s begun when the patient was seated in the chair. 

Recording continued while the student was in the immediate 

presence of the patient. Recording was terminated when the 

pa tient was dismissed. 

The original tapes were assigned to the VHS tapes in 

s Lch a manner as to maximize the time between observing the 

s ame student, although with different patients. This was 

jo ne in an effort to keep the independent observers bl ind to 

th e experimental conditions. 

Procedure for Independent Observers 

One clinical psychology graduate student and one upper 

1 evel undergraduate psychology student were trained to 

lbserve and record the dentist behaviors from the videotapes 

nade durin •J the screening exams. Training took place over a 

~O hour period. Four video tapes, made during the 

)rel iminary phase of this study, were used for training. 

-he students and patients viewed on these tapes did not 

; erve as subjects in this study. 

During training session 1, the list of dental student 

behaviors were reviewed. The Observer's Checklist of Dental 

St udent Behaviors (OCDSB) (see Appendix .J) was used in the 
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traini~g of the observers. The method of recording responses 

was also reviewed and the observers were acquainted with 

the u2 of the videotape playback unit. They were then asked 

to obs ~rve and record one of the tapes to help determine if 

they cl uld identify these behaviors relatively untrained. 

The ta Je was replayed and stopped at points of disagreement 

a n d t h~ d e f i n i t i o n r e v i e w e d . 

Du·i ng session 2, the independent observers viewed and 

record ~d behaviors from one of the training tapes, and 

inter-·ater reliability was calculated. They continued to 

observ ~ and make recordings from the same tape until 

reliab i lity of greater than 85 % was acheived. Finally they 

rev i e w? d an add i ti on a 1 tape. Re tr a i n i n g was not n e c es s a r y 

due to the high rates of inter-rater reliability. 

Olservation of the study tapes was then begun. Both 

observ ~rs remained bl ind to the experimental condition. The 

primar : observer viewed all of the tapes. The secondary 

observ!r viewed and recorded the behaviors from every third 

tape. 

In ·.er-rater reliability was calculated on every third 

tape. The mean scored-interval/unscored-interval method was 

used. This method has been recommended by Lech and Ascione 

(1981). The formula is the mean of the scored-interval 

(number of agreement on occurrences/ number of agreements 

on occLrrences + number of disagreements x 100) and the 

unscorEd-interval (number of agreement on nonoccurrences / 



number of agreements on nonoccurrences + number of 

disagreements x 100). 

Data \'/ere collected by the independent observers using 

interval recording. All observation data were recorded on 

data recording sheets provided for this purpose {see 

Appendix K). While observing the videotape of a specific 

visit, the observer heard instructions to "observe" 

foll owed by the epoch number, eg. "Observe One". Fifteen 
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seconds elapsed and the observer heard instructions to 

"record" foll owed by the epoch number, eg. "Record One". The 

record period lasted 5 seconds. The tape continued to 

instruct the independent observers to observe and record 

throughout the duration of the specific dental visit. During 

the reliability checks, both observers recorded the same 

specific dental visit. 

Approximately half-way through the tape observation 

process, the secondary rater was 1 ost due to his relocation. 

A new rater was trained by the experimenter using the 

original training procedure. This rater then served as the 

second rater for the remainder of the tapes. Interrater 

reliability remained above 85 % through the remainder of the 

observations. 

Measures 

Dental Anxiety Scale. The DAS (Corah, 1959) is a four 

item instrument designed to assess dental anxiety. The 

seal e instructs the individual to rate his/her subjective 

reactions about going to the dentist, waiting in the 
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dentist's office before the procedure, and anticipation of 

dril 1 ing and sealing. Responses choices are 11 a 11 through 11e 11 

(
11 relaxed 11 to 11 so anxious that I sometimes break out in a 

swea t or almost feel physically sick 11
). On this scale each 

(a) response endorsed is given a score of 1, each (b) a 

score of 2, each (c) a scores of 3, each (d) a score of 4, 

and each ( e) a score of 5. A tota 1 score is then 

calculated. 

-he DAS has been significantly correlated with dentist's 

rati ngs of patient anxiety (Corah, 1969), and 

diss ctisfaction with treatment (Weinstein, et al., 1973). A 

number of studies have been conducted that support the 

re 1 i ab i l i ty and . v al id i ty of the DAS. Cora h, Ga 1 e, and I 1 1 i g 

(1978) administered the DAS to 1,232 college students. 

Usi n£ the Kuder-Richardson Formula, he obtained a 

coefficient of .86 for internal consistency on a sample of 

313. A coefficient of .82 was obtained for test-retest on a 

samp l e of 171 with a 3 month interval between 

admi r istrations. 

Gale and Ayer (1969) conducted a treatment program 

usi g systematic densensitization with a group of 20 dental 

p hob i cs. Post treatment 1n ea sure s on the DAS were 

sig n ificantly lower than pre-treatment scores. Reduction of 

DAS scores was maintained one year post-treatment. In 

addition, Weisenberg, Kreindler, and Schachat (1974) found a 

sig111ificant relationship between dental emergency patients' 

sco re s on the DAS and their State scores on the State-Trait 



/Arxiety Inventory. DAS scores have al so been found to be 

cccrrelated with patients' Palmar Sweat Index (PSI), a 

1prysiol ogical measure of stress. 
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Predictive validity of the DAS has been demonstrated in 

cat least two studies. Corah (1959) found that DAS scores 

~ere associated with greater stress in response to a 

·simulated dental procedure. Auerbach, Martelli, and Mercuri 

1983) found the DAS able to predict differential elevations 

i n patient's anxiety 1 evel s during dental procedures. 

The above findings would seem to support the DAS as a 

v al id and reliable instrument for the assessment of dental 

a nxiety. It is considered an appropriate measure for 

distinguishing dentally anxious vs. dentally non-anxious 

patients. Norms have been obtained on a number of sample 

populations including a sample of 750 dental school clinic 

patients. Local norms have been established for the dental 

patients coining to the University of Oklahoma College of 

Dentistry's Oral Diagnosis and Screening Clinic (Morris & 

Mason, 1986) These norms were used as the basis for subject 

selection. 

Dental Visit Satisfaction Scale. The DVSS is a ten 

item Likert-type scale designed to assess patient 

satisfaction with a specific dental visit. The patient is 

asked to respond to ten statements on a seal e of 1 to 5 

(strongly disagree to strongly agree). Scores are obtained 

on four subscales: (1) Information-Communication; (2) 

Understanding-Acceptance; (3) Technical Competence; and 
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( 4 ) T ot a 1 S a t i s f a c t i o n • T h i s m e a s u r e h a s b e e n d em o n s t r a t e d 

to be internally consistent, but reliability has not been 

examined. The DVSS has been shown to discriminate two 

groups of patients who received different 1 evel s of 

inter a: tion from their dentist (Corah et al., 1984). 

~eatment Discomfort Item. This item asks the patient 

to ra~ her degree of discomfort during a specific dental 

visit . The item is rated on a seven point seal e from 

calm/rel axed to tense/upset. This item has been used in a 

number of studies relating to dental anxiety reduction. 

Discom f ort ratings have been shown to be related to dental 

anxiet f and ratings of pain in patients receiving treatment 

for ct eri ta 1 an x i e ty. 

Hi story Questionnaire. A history questionnaire has 

b e e n de v e 1 o p e d f o r t h i s s t u d y w h i c h i n c 1 u d e s d em o g r a p h i c 

i n form 1 ti on , i n format i on regard in g pat i en t I s dent a 1 hi story, 

c u r re r t a s s e s s m e n t o f o r a 1 s ta t u s , a n d s a ti s fa c ti o n w i th 

prev ioJs den ti st. 

D~ntist Behavior Checklist. The D[3C is a seven item 

checkl i st of dentist behaviors taken from Corah et al. 

(1985b ,. These seven dentist behaviors were found to be 

signif cantly carrel ated with patient's ratings of 

satisf iction with a specific provider on a specific visit, 

as mea 1ured by the DVSS (Corah et al., 1984). The patient is 

asked : o respond to seven den ti st behaviors on a seal e of 1 

to 4 ( no t a t a 1 1 t o v e r y o f t e n ) i n d i c a t i n g h o w o f t e n t h e 

specif · c dentist behavior occurred. 
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Observer's Checklist of Dental Student Behaviors. The 

OCDSB was developed for this study. Operational definitions 

for each of the seven target behaviors were developed. 

Three psychologists reviewed these definitions to assist in 

the development of reliable criteria. The OCDSB was used as 

the guideline for observing and recording dental students 

behaviors from the videotapes. The OCDSB contains the same 

seven dental student behaviors as the patient's behavior 

che : kl ist. High 1 evel s of inter-rater reliability suggest 

that these behaviors are discrete and able to be reliably 

i d en t i f i e d • 



Patient Perceptions and 
Independent ObservatTon 

CHAPTER IV 

RES UL TS 
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To examine the relationship between patients' 

perceptions of seven specific dental student behaviors and 

independent observation of the corresponding behaviors, a 

Pearson product-inoment correlation matrix was obtained for 

the Dentist Behavior Checklist (DBC) and independent 

observation (IO) of dental student behaviors. Table 1 

contains the correlations between the seven specific dental 

student behaviors on the DBC and the seven corresponding 

behaviors as measured by IO. 

Pati _ents' perceptions of specific dental student 

behaviors and independent observation are significantly 

carrel ated in three of the seven behaviors under 

investigation. They were: (1) Explained Procedure (DBC) 

and Explained Procedure ( IO) i(60) = .46, ..e, < .001; 

(2) Critical Remarks (DBC) and Critical Remarks (IO) 

i(60) = .60, _e < .001; and (3) Was Calm (DBC) and 

i~as Calm (IO) r(60) = .31, _e < .01. The amount of variance 

shared between the three statistically significant 

carrel ations was 21 '¼, (Explained Procedure), 36 3/o (Critical 

Remarks), and 9% (Was Calm). No other correlations between 

behaviors on the DBC and the corresponding behaviors on the 

IO were found to be statistically significant. 
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Table 1 

C o r re l at i o n s B e t w e e n th e D e n t i s t B e h a v i o r C h e c k l i s t ( D B C ) 

and Imd!pendent Observation for Corresponding Behaviors 

Independent Observation 

Exp Enq Und Crt Rsr Ser Cl rn 
DBC 

EX' .46** -.05 .04 - .14 . 2 8 . 2 0 . 22 

E n .17 . 16 .05 -.06 .03 . 18 . 3 2 * 

Un c . 13 .09 .00 -.06 .10 . 09 .19 

Cr: .08 -.10 -.00 .60** - . 00 - . 15 - . 16 

Rs r .20 .09 .02 -.20 .08 .12 . 0 8 

Ser - . 0 5 .03 - . 05 -.03 -.08 . 16 .06 

Cln .28 . 0 7 - . 15 .03 . 1 0 .22 .31* 

* 1?. < .01 
** .E < .001 

Exr = Explained Procedure 
Enc = Encouraged Questions 
LJ n C = Was Understandable 
C rt = Critical Remarks 
Rs r = Was Reassuring 
Ser = Took Patient Seriously 
Cl IT = Was Ca 1 rn 



Information and Dental 
Student BehavTors 

A two-factor MANOVA with repeated measures on one 
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factor was computed using the items from the Dentist 

Behavior Checklist as the dependent variables. The behaviors 

were: (1) Explained Procedure; (2) Encouraged Questions; 

(3) Was Understandable; (4) Critical Remarks; (5) Was 

Reassuring; (6) Took Patient Seriously; and (7) Was Calm. 

The independent variables Condition (information vs. no 

information) and Order (of presentat i on of Condition). 

None of the multi variate analyses were found to be 

statistically significant. Wilks' Criterion for Order, 

Condition, and the interaction were: £_(7,22) = .34, .e, = .92; 

£.(7 , 22) = .40, _E = .88; and £_(7,22) = 1.67, __e = .16, 

respectively. 

These results indicate that the seven specific dental 

student behaviors, as measured by patients' perceptions, did 

not differ significantly between the information and no 

i n format i on con di ti on s. 

Another two-factor MANOVA with repeated measures on one 

factor was performed using independent observation (IO) of 

the seven dental student behaviors as the dependent 

variables. The independent variables were Order (information 

fol l owed by no- i n format i on vs. no- i n format i on fol l owed by 

information) and the repeated measure, Condition 

( in format i on v s. no- i n format i on) . 

For the combined dependent v ari ables, Wilk' s criterion 

indicated that there was no significant Order effect, 



£.(7,22) = .81, _e = .58, and no significant effect for 

Condition, £.(7,22) = 1.45, _e = .23. A significant Order x 

Condition interaction was indicated, £.(7,22) = 2.4, 

..e_ < .05. 
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The simple effects of Condition within Order for the 

seven specific de~tal student behavior {IO) were then 

examined to understand the nature of the significant Order X 

Condition interaction. This was accomplished with 

computation of a one-way MANOVA for each level of Order. 

The results of these analyses indicated that there was no 

significant overall effect for Condition within either 

Order. The examination of Condition within Order, resulted 

in a loss of degrees of freedom. Because these analyses 

were less powerful, each of the individual one-way ANOVAs 

was examined in an effort to further understand signficance 

of the Order X Condition Interaction. 

Examination of the individual ANOVAS revealed that in 

the Order Information/No Information, the Condition means 

for two of the dependent variables were significantly 

different. One dependent variable, Took Patient Seriously 

(IO), yielded an £.(1,14) = 16.00, 2. = .001. The interaction 

effect for this variable is depicted in Figure 1. Dental 

students were rated significantly higher on the variaol e 

Took Patient Seriously when students received information 

(M = 3.3) than when they received no information (M = 2.8) 

for the Information/Noinformation Order. In the 

Noinformation/Information Order there was no significant 
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for behavior: Took Patient Seriously 
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difference in Took Patient Seriously from the no information 

(M = 3.06) to the information condition (M = 3.06). 

Another item assessed by independent observation, Was 

Calm, was found to be significiantly higher when dental 

students received information (M = 3.33) than when they 

received no information (M = 2.93) in the Information/No 

Information Order. A univariate £.(1,14) = 9.33, _e = .008 

was ach~ived. In the Noinformation/Information Order there 

were no significant differences in the ratings of Was Calm 

in the o information (M = 3.06) and the inforillation 

conditirn (M = 3.0). The significant Order X Condition 

interac : ion for Was Calm is depicted in Figure 2. 

Th~se results indicate that in the Information/ 

No I n f o •mat i on Order, Took Pat i en t Seri o us l y and Was Ca 1 m 

scores vere significantly higher when information was 

providei than when no information was provided. There was 

no sign ficant difference, however, providing information 

and proriding no information for the No Information/ 

I n form a ·. ion Order. 

Informa· .ion, Patient Perceptions, 
and Indipendent Observation 

Tht foll owing analysis was conducted to examine whether 

there wEre significant differences in the correlations of 

patient !' perceptions of specific dental student behaviors 

and indEpendent observation of the same behaviors between 

the inf crrnation and no information conditions. Pearson 

product~oment correlation coefficients were obtained for 
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Figure 2. Interaction effect of Order x Condition 
for behavior: Was Calm 
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the seven items on the DBC and the corresponding behaviors 

observed by independent observers. The correlations were 

then partitioned by experimental groups (information and no 

i n fo rm at i on) • Fi sher I s z r tr an s format i on s were ob ta i n e d f o r 

each correlation (Ferguson, 1976). A z score was then 

computed for each behavior, using the z transformation from 

each experimental group. Examination of the resulting z 

scores revealed one behavior which had significantly 

different correlations between conditions. This behavior 

was Critical Remarks (z = -4.9, ..E. <.01). This significant z 

score indicates that the correlation between patients' 

perceptions of the behavior, Critical Remarks and 

independent observation of the corresponding behavior were 

significantly different in each condition. The correlation 

between the DBC and independent observation in the 

information condition was -.06 compared to a correlation 

of .79 in the no information condition. A summary of these 

results is contained in Table 2. 

Information and Patient Satisfaction 

A two-factor analysis of variance with repeated 

measures on one factor was performed to examine the effect 

of the experimental manipulation (dental students receiving 

information or no information about patient's dental 

an xi e ty) on pat i en t sat i sf act i on. The dependent v a r i ab 1 e 

was the Total score on the Dental Visit Satisfaction Scale. 

The two independent variables were Order and Condition. 



Table 2 

Differe1ces in Correlations Between DBC and 

Indepen,ent Observation by Group 

Info z ( r) No Info z ( r) 

Ex p .50 .549 .46 .497 

E nq .27 .277 . 0 5 . 0 5 

u ind - .16 - . 16 • 11 . 11 

C irt -.06 -.06 .79 1.07 

Rs r .06 .06 . 10 . 10 

Ser .03 .03 . 21 .213 

Clm .31 .321 .34 .354 

** ...e. < . 01 

E>P = Explained Procedure 
Erq = Encouraged Questions 
Urd = Was Understandable 
Crt = Critical Remarks 
R~r = Was Reassuring 
SEr = Took Patient Seriously 
Clm = Was Ca 1 m 

z = 

J 1/ (N1 - 3) + 1/ (N2 - 3) 
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z 

. 19 

.81 

1.0 

-4.9** 

- . 1 5 

-.68 

-.12 
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No significant difference was found for Order, 

F (1,28) = .94, .E. = .34, or for Condition,£. (1,28) = 1.09, 

.E = .31. Additionally, there was no significant difference 

in the Order x Condition interaction, £. (1,28) = 3.44, 

..e. = .07. The mean score for the information condition was 

46.8 (s.d. = 3.3, range= 38-50) and 45.6 (s.d = 5.6, 

range = 27-50) for the no information condition. The ANOVA 

summary table is found in Table 3. 

Information and Patient Discomfort 

A two-factor analysis of variance with repeated 

measures on one factor was performed to examine the effect 

of the experimental manipulation (dental students receiving 

information or no information about patient's dental 

anxiety) on patient discomfort during a dental visit. The 

dependent variable was the Patient Discomfort Item. Order 

and Condition were the independent variables in this 

analysis. 

Results reveal that there was no significant Order 

effect,£. (1,28) = .68, .E = .41, and no significant 

Condition effect,£. (1,28) = .50, .E. = .48. The Order x 

Condition interaction effect was al so not significant, F 

(1,28) = .30, .E = .58. The mean discomfort score for 

patients in the information condition was 2.9 (s.d. = 1.5, 

range= 1-5) and 3.2 ( s.d. = 1.9, range 1 - 7) for patients in 

the no information condition. The ANOVA summary table is in 

Table 4. 



Table 3 

Repeated Measures Analysis ..Qi Variance for 

Patient Satisfaction (DVSS) Scores 

Source df Sums of Squares 

Order 1 19.266 
Error 28 575.066 

Condi ti on 1 21.600 
Condition x Order 1 68.266 

Error 28 556.133 

Table 4 

Repeated Measures Analysis ..Qi Variance for 

Patient Discomfort During a Dental Visit 

Source df Sums of Squares 

0 rd er 1 2.016 
Error 28 83.066 

Ccn it ion 1 1.350 
Ord1er x Condition 1 .816 

!Error 23 75.330 
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F 

• 9 4 

1.09 
3.44 

F 

.68 

.50 

.30 



The se results suggest that patients' ratings of 

discomfo r t during a dental visit did not differ 

signific,ntly between the two experimental groups, 

informat ·on and no information. 

Dental S t udent Behavior 
and Patient Satisfaction 
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The relationship between the seven specific dental 

student behaviors and patient satisfaction was investigated 

using correlation and stepwise multiple regression analyses. 

The step.,.,ise multiple regression procedures used specific 

dental student behaviors as the predictors and subscales 1, 

2, 3, and Total from the Dental Visit Satisfaction Scale 

(DVSS) as the cri tera. 

First, the seven specific dental student behaviors as 

measured by Independent Observation were considered as 

predict o rs. A Pearson product-moment correlation matrix was 

obtained between the seven behaviors (IO) and the three 

subscal es and Total score of the DVSS. Those carrel ations 

are con t ained in Table 5. Examination of the correlation 

matrix r evealed that correlations between these variables 

ranged rom .00 to -.13. The stepwise procedure considered 

for use in these analyses did not all ow variables to enter 

the regression equation if they had a correlation with the 

criterion of <.15. Therefore, no regression analyses were 

attempted. 

These nonsignificant correlations between specific 

dental s tudent behaviors (IO) and patient satisfaction as 



Table 5 

Correlations Between Independent Observation of Dental 

Dental Student Behavior (IO) and 

the Dental Visit Satisfaction Scale (DVSS) 

DVSS 

IC UA TC TOTAL 
IO 

Exp .02 .00 -.03 .00 

Enq . 08 -.06 - . 13 .03 

Und - . 09 -.08 - ·. 0 7 - . 11 

Crt .04 . 0 5 .04 • 0 2 

Rsr .02 .01 .00 .01 

Ser .06 .03 . 0 8 • 0 8 

Clm . 13 . 10 .05 . 1 2 

Exp = Explained Procedure 
Enq = Encouraged Questions 
Und = Was Understandable 
C rt = Critical Remarks 
Rsr = Was Reassuring 
Ser = Took Patient Seriously 
Clm = Was Calm 

IC : Information-Communication 
UA : Understanding-Acceptance 
TC : Technical Competence 



meas1red by the DVSS suggest that overt dental student 

beha 1 iors in an oral diagnostic setting and patient 

sati;faction with dental students in this setting shared 

virt1al ly no common variance. These results suggest that 

none of the IO behaviors were able to explain any 

sign · ficant portion of the variance of the DVSS subscal es. 

A Pearson product-moment correlation matrix was 
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oota · ned between the seven specific dental student behaviors 

as m~asured on the DBC and the three subscal es and Total 

score Jf the DVSS. The correlations in the resulting matrix 

ranged from .00 to .46. These correlations are contained in 

Table 6. 

Stepwise multiple regression equations were then 

formulated using dental student behaviors from the DBC as 

the pr?dictors, and each of the DVSS subscales, in turn, as 

the criterion. The first multiple regression used the 

I n fo rm :i ti o n - C om m u n i c a ti o n s u b s c a 1 e o f the D V S S a s the 

criter i on. Encouraged Questions and Was Reassuring yielded 

an R2 Jf .24. However, only Encouraged Questions was 

significant. This result would indicate that, together, the 

two variables account for 4% of the variance in scores on 

sub seal e Information-Communication. 

T1e second multiple regression used the Understanding

Acceptrnce subscale of the DVSS as the criterion. 

Encour1ged Questions, Took Patient Seriously, Was Calm, and 

Explai ed Procedures yielded an R2 of .37. For this 

equati)n, Encouraged Questions and Took Patient Seriously 



Table 6 

Correlations Between the Dentist Behavior Checklist 

and Dental Visit Satisfaction Scale (DVSS) 

DVSS 

IC UA TC TOTAL 
DBC 

Exp .05 .29 . 2 5 . 23 

Enq . 45** .46** . 11 .43** 

Und .31* .32* .04 .29 

Crt -.26 - . 01 -.02 - .14 

Rsr .38* .42** .23 .43** 

Ser -.00 .37* .46 ** .32* 

Clm - . 06 -.10 .05 -.04 

* _e < . 01 
** _e < .001 

Exp = Explained Procedure 
Enq = Encouraged Questions 
Und = \~as Understandable 
Crt = Critical Remarks 
Rsr = was Reassuring 
Ser = Took Patient Seriously 
Clm = Was Calm 

IC = Info rin at ion-Communication 
UA = Understanding-Acceptance 
TC = Technical Competence 
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were significant. All four variables account for 9% of the 

variance in scores on subscale Understanding-Acceptance. 

The third multiple regression used the Technical 

Competence subscale of the DVSS as the criterion. Took 

Patient Seriously was the only variable which entered the 

equation, was significant, and acheived an R2 of .21. Took 

Patient Seriously accounted for 4% of the variance in scores 

on subscale Technical Competence. 

Fi n al l y, a mu l ti pl e regress i on e qua ti on \-I as form u l ate d 

using the Total subscale of the DVSS as the criterion. 

Three variables entered the equation. They were Encouraged 

Questions, Was Reassuring, and Took Patient Seriously. 

Together they yielded an R2 of .29. However, only 

Encouraged Questions was significant. Table 7 contains the 

results of the four stepwise multiple regression analyses. 



Table 7 

Results~ Stepwise Multiple Regression Analyses 

for the Prediction~ DVSS Subscales Using DBC Items 

Predictors B value F 

Information-Communication 

Encouraged Questions 
Was Reassuring 

. 88 

.60 
14.58*** 

3.04 

Understanding-Acceptance 

Encouraged Questions 
Took Patient Seriously 
\~as Calm 
Explained Procedures 

.74 
• 9 4 

- 1.29 
• 5 2 

Technical Competence 

Took Patient Seriously 

Encouraged Questions 
Was Reassuring 
Took Patient Seriously 

* .£ < .05 
** _e < .01 

*** .£ < .001 

1. 5 9 

Tota 1 

1.50 
1. 3 7 
1.63 

15.55*** 
6.65** 
3. 2 3 
3.46 

15.76*** 

5.27* 
3. 61 
2 • 5 1 
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R2 

.24 

• 3 7 

. 21 

• 2 9 
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CHAPTER V 

DISCUSSION 

On1 of the purposes of this study was to examine the 

val idit, of patients' perceptions of specific dental student 

behavio ·s by systematic, independent observation of the 

correspcnding behaviors. Present results indicate that 

seven s 1ecific dental student behaviors can be reliably 

observe , by independent observers, and that patients' 

percept ·ons of three of the seven corresponding behaviors 

are, at best, only moderately correlated with independent 

observa ion. These results suggest that using patients' 

per c e pt ·o n s of be ha v i o rs sheds 1 i t t l e l i g ht on as c er ta i n i n g 

w h a t a c tu a 1 l y o c c u r r e d d u r i n g a d e n ta l v i s i t a c c o rd i n g to 

indepencent observation. 

OnE way to understand these findings is to examine the 

charactEristics of the Dentist Behavior Checklist. The 

indepenrent observers, in this study, had the benefit of 

specific behavioral definitions to guide them in the 

assessme1t of dental students 1 behavior. How the patients 

make useof the Dentist Behavior Checklist is not entirely 

clear. When presented with a specific question, ie. "The 

dental !tudent told me what he was going to do before doing 

it", patients had the more difficult task of rating the 

frequency of that behavior. 

An example of ho~v patients responded to the Den ti st 

Behavior Checklist was detected through observation. 
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Frequen ly patients endorsed "very often" as their response 

to the i tem "The dental student encouraged me to ask 

questi 01s about my treatment", when in fact, observation of 

the den:al visits revealed that the dental students rarely, 

if at al l, encouraged patients to ask questions. 

Gi r en this type of response set, patients' perceptions 

appear :o lack accuracy. They appear to be, as stated, 

patient ; ' perceptions. As such they are 1 ikely to be 

infl uen : ed by memory, selective attention, and/or a socially 

desirab ' e response set. 

Another aim of this study was to examine the effect of 

providi1g information to the dental students about the 

patient ;' self-reported anxiety 1 evel on a number of 

depende t variables. These variables were seven specific 

dental ; tudent behaviors, patient satisfaction, and patient 

di SC 0111 f ort . 

Ex,mination of the findings obtained from independent 

observa cion suggests that five of the seven behaviors under 

investi gation did not differ significantly between the 

informa:ion and no information conditions. One might 

specula:e that knowledge of a patients' high level of 

anxiety vJOul ct 1 ead to changes in behaviors such as 

explain · ng the procedures more often or more thoroughly and 

being mere reassuring. The present findings do not support 

this no t ion for the behaviors: (1) Explained Procedures; 

(2) Encouraged Questions; (3) Was Understandable; 

( 4) Cr i ti ca 1 Rem arks; and ( 5) Was Re ass u r i n g. 



A significant interaction effect was found for two of 

the behaviors, Took Patient Seriously and Was Calm. These 

two behaviors were rated with a global rating scale 
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identical to the scale used by patients on the Dentist 

Behavior Checklist. Receiving information did lead to more 

positive ratings of dental student behaviors , Taking Patient 

Seriously and Being Calm, but only when the students 

received information and received this information first. No 

change occurred between information and no information when 

no inforrnation was received first foll owed by information. 

One interpretation of these results would suggest that 

the significant interaction occurred as a result of 

experirnenter error. This error could have occurred either 

in execution of the procedure or as a result of the 

experimenter bias. 

One possibility to consider is that the experirnenter, 

in some way, communicated the information to the dental 

students differently for each Order. Several measures were 

taken to minimize this possibility. First, at the time 

informed consent was obtained, students were advised that 

while on rotation any of their screening examinations were 

eligible for recording. Also, they 1vere advised that they 

would receive information about some of the patients and no 

information about others. The information was provided to 

students on a form that covered the patients' charts. Each 

patient's chart was given to the students by the clinic 

coordinator with no discussion of the "information". At 



several times during the course of the study the dental 

students approached the experimenter regarding the 

ap~arance of the information. The experimenter responded 
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11 t hi s ; s the i n f o rm at i on w hi c h I had i n d i ca te d ear 1 i er th a t 

you would receive on some of your patients". An additional 

reason for 1 imiting contact with the dental students 

regarding the information, was that the experimenter did 

k n ow w h i c h c o n d i t i o n a p a r t i c u 1 a r s t u d e n t w a s i n a t a 

p a r t i c u 1 a r t i m e • By th e d e s i g n a n d ex e c u t i o n o f th e 

pro :e dure, experimenter error was minimized. However, this 

pos s ibility cannot be completly eliminated. 

Another possibility to consider is that dental 

stuients spent more time with the patients about whom they 

rec~ i v e d i n f o rm at i on f i rs t, l ea v i n g l es s ti me for the 

exanination of the second patient about whom they received 

no nformation. Alternatively, when they received no 

i n f> rm a t -i on about the f i rs t pat i en t and i n format i on about 

the second, perhaps they were more likely to have spent 

equ 1l amounts of time without feeling rushed and were 

the·efore more consistent in their behavior. 

To examine this possibility, a two factor ANOVA with 

rep 1ated measures on one factor was computed using amount of 

tim 1 spent with the patients as the dependent variable. 

Res1lts of this analysis indicated that there was no 

-s i g I i f i c an t O rd er , c. o n d i ti o n , o r i n t er a c ti o n e f f e c t f o r 

amotnt of time spent with patients. 
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Students were judged as more responsive to the patient 

when they received information and without information this 

effect dropped off. This would seem to indicate the 

students in the Order Information/Nolnformation were 

responding to the information by attempts to take the 

patient more seriously and by remaining calm. Subsequently, 

when no information was provided, they took the patient less 

seriously and were less calm. For the students in the Order 

Nolnformation/Information there was no differential reaction 

to the information condition. That i s, there was no change 

in the behaviors being examined. It may be that these 

students assumed from the start that all patients were 

anxious and so responded accordingly. Perhaps dental 

students in the no information condition first felt that 

they were prov i ding sufficient anxiety mitigating behavior 

and that there was no need to change whe n information was 

received. 

A thorough interview with each of the dental students 

immediately following their participation would likely have 

helped to resolve some of the questions being posed by the 

findings of a significant interaction. This was not 

possible due to the imperative nature of not disclosing the 

experimental manipulation until the completion of the 

experiment. 

Turning to the effect of information on patients 1 

perceptions of specific dental student behaviors, 

information did not appear to significantly affect patients 1 
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perceptions. This is not surprising given the finding that 

five of the seven dental student behaviors (IO) did not 

differ significantly between the information and no 

information condition. 

Additionally, the effects of information on the 

relationship between patients' perceptions and independent 

observations of specific dental student behaviors was 

examined. A significant difference in correlations between 

conditions (information/no information) was found for one 

dental student behavior, Critical Remarks. The correlation 

of patients' perceptions and independent observation of 

critical remarks was considerably higher in the no 

information condition. Examination of the group mean for 

the two groups revealed no significant difference in 

behaviors, DBC or IO. It would appear that the patients' 

perception of Critical Remarks and independent observation 

of this behavior were in better agreement in the no 

information condition. 

Findings of the current study suggest that dental 

students did respond differently when given information 

about the patients' anxiety level first. These differences 
-

in behavior do not, however, translate into differences in 

either of the two outcome measures used in this study, 

patient satisfaction or patient discomfort. 

Corah et al. (1984) and Gale et al. (1984) found 

significant differences in patient satisfaction as a result 

of manipu]ating dentist behavior. The differences in 
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behav ·or were extreme (ie. minimal vs. maximum interaction) 

with the same patient being exposed to both experimental 

condi1ions. Dentist behaviors were not manipulated in the 

presert study. The differences which do occur between the 

inforrration and no information conditions are not reflected 

in pa ients' perceptions, patient satisfaction, or patient 

di s c orrf or t. 

1he final aim of the present study was to investigate 

the ability of specific dental student behaviors to explain, 

in a ~redictive fashion, patient satisfaction. Correlational 

analy !is revealed that the relationships between specific 

dental student behaviors, as measured by independent 

observers, and patient satisfaction, as measured by the 

DVSS, 11ere not significant. There is essentially no 

rel a t ion sh i p between the s e v a r i ab 1 e s a s they were a s s es s e d 

in the present study. 

The next step was the examination of patientsl 

perceptions of dental student behaviors as predictors of 

p a ti e nt s a t i s fa c t i o n . T h e R 2 ' s i n t h e pr e s e n t a n a 1 y s i s a r e 

somewh at 1 ower than those obtained by Corah et al. (1985b). 

There are clearly differences in the composition and size of 

the populations sampled, ie. gender, anxiety level, type of 

treat~nt. In addition the current study asked the patients 

to ind i cate the relative frequency of the behavior during 

the visit rather then simply indicating whether a behavior 

did or did not occur. 
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The patients• perceptions that the dental student 

encouraged questions and took the patient seriously emerged 

as small, but significant, predictors of patient 

satisfaction. These behaviors may not, in fact, have 

~ctual ly occurred with the frequency reported by the 

patients. However, the significant correlation between the 

patients• perceptions and patient satisfaction indicate its 

importance to patient satisfaction. 

Limitations 

Subjects. The subjects used in this study 1 imit its 

generalizability . Only females were eligible to serve as 

patient subjects and only male dental students were asked to 

participate . 

All female subjects were used for two reasons, both 

practical ones. Sixty percent of the patients coming to the 

dental school are female and females were found to have 

significantly higher scores on the Dental Anxiety Scale. 

Only male students were used for two reasons as wel 1. One, 

80 % of the student body of the dental school is male. 

Secondly, gender differences were not under investigation. 

Studies have not generally explored the possible interactive 

effects of gender of the dentist and gender of the patient. 

Pairing male students with females patients, while limiting 

generalizability, allowed control for possible gender 

effects. 

Another potentially 1 imiting characteristic is the use 

o f dental students and dental school patients. These results 



are not necessarily generalizable to private dentists and 

private patients. However, dental school patients are a 
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1 arge population and the population upon whom dental 

students learn to perform dental procedures and with whom 

they learn to interact in their first dentist-patient 

relationships. Studies have not been conducted examining 

potential changes in interpersonal style which occur as the 

student moves from dental school into the private sector. 

It could be argued that the recently graduated dental 

student, now a practicing dentist, would not suddenly adopt 

a significantly different interpersonal dentist-patient 

relationship style when performing examinations on 

prospective patients. 

Instrumentation 

Corah (personal communication,1985) indicated that 

patients of private dentists, when responding to the DVSS, 

presented negatively skewed results (ie. patients were 

satisfied). One reported rationale for his choosing a 

public dental clinic was to assess a population who might 

have a less favorable response to their dentist. A 

negatively skewed distribution on the DVSS was found in the 

current study. This would suggest that patients were either 

very highly satisfied with their treatment or were reluctant 

to be critical of the students who saw them. An interesting 

and unexpected interpretation for the negatively skewed 

distribution of DVSS scores is that 50% of the patients 
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being examined had been on the dental school waiting list 

for from 6 months to 1 year. Twenty-five percent had been 

waiting for over one year. Having waited for so long, it 

might have created cognitive dissonance to be dissatisfied 

with the examination and/or dental student. Perhaps anxious 

patients were so relieved for their dental examination to be 

over and not have had the dental student criticize their 

teeth, that a halo effect on their responses was operative. 

The Dental Anxiety Seale may al so represent a weakness 

in this study. It has often been used as a variable, though 

not typically as a subject selection criterion. Results of 

the DAS have been used as independent variables in previous 

studies, but the dentist and/or dental students have been 

kept bl ind to the results of the DAS whi 1 e interacting with 

patients. Patients indicated through their responses to DAS 

items that they experienced above average amount of anxiety 

at various points throughout treatment. However, the 

patients knew that no treatment was going to b~ performed 

and this may have lead to decreases in anxiety rather than 

anything that was said ·or done by the dental student. 

Selection of the seven dental student behaviors for 

investigation was based on their reported relationship to 

patient satisfaction. Given the findings of little or no 

relationship between independent observations of the seven 

dental student behaviors and patient satisfaction, the 

method of independent observation may be sound, but possibly 



other behaviors or variables would prove to be better 

predictors. 

Summary 
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Results of the present study suggest that patients' 

perceptions of specific dental students behaviors are not 

accurate when compared with independent observation of the 

corresponding behaviors. This finding cal 1 s into question 

previous studies which have made inferences regarding 

dentist behavior on the basis of patients' perceptions. 

Corah et al . {1985b) found that anxious patients tended to 

under report certain behaviors. If anything, patients in 

the present study tended to over report positive behaviors 

and under report negative behaviors. Given the relatively 

painless and noninvasive nature of the dental examination, 

perhaps the patients in the present study were not feeling 

as anxious as they might under more painful or more invasive 

circumstances. 

Patients perceptions revealed no differences in dental 

student behaviors between the experimental conditions, 

information vs. information. Independent observation 

revealed when students received information first that they 

were rated higher in taking the patient seriously and being 

calm than when they received no information second. For 

those students who received no information first, there was 

no significant change in the behavior variables taking the 

patient seriously and being calm. 



Additionally there were no signficant differences in 

patients' satisfaction or patients' discomfort between the 

information and no information conditions. There was al so 

no relationship found betwee n dental student behaviors, as 

measured by independent observation, and patient 

satisfaction. Patients' perceptions of dental student 

behaviors, "encouraged quest ions" and "took patient 

seriously" were significant, though smal 1, predictors of 

patient satisfaction. 
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These results seem to indicate that dental students' 

verbal behaviors, as presentl y assessed, did not change when 

the students received information and when they received no 

information. Results of the measure of patient satisfaction 

would indicate that the majority of patients were very 

satisfied with their dental visit. The present findings also 

indicate very 1 ittl e relationship between dental student 

behaviors as measured by independent observation and patient 

satisfaction. 

Results of this study certainly question the validity 

of anxious patients in their reports of what occurred during 

a dental visit. It is also indicated that dental student 

behavior can be reliably observed by independent observers. 

Failure of the provision of information vs. no information 

experimental manipulation to lead to significant differences 

in the behaviors under investigation is puzzling. Given 

Corah's findings that dentists tend to avoid the issue of 

patient anxiety if at all possible, it would appear that 
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there was 1 ittl e in the way of extra explanation, 

reassurance, or encouraging questions for patients whom the 

dental student knew to be anxious. It should be noted, that 

while the data indicates that the dental students behaved 

relatively consistently across conditions, there was a broad 

range in the behavior of individual students toward 

patients. These differences were noted in the ratings of 

the independent observers, particularly in the global 

ratings for the behaviors Took Patient Seriously and Was 

Calm. 

Some of the dental student subjects indicated to the 

experiementer that the patient did not seem anxious. 

According to the independent observers, however , the dental 

students did react to the information condition. This was 

primarily in the form of nonverbal behaviors which indicated 

to the patient that he took them seriously, ie. reponding to 

questions, maintaining eye contact with patient, and was 

calm, ie. proceeded smoothly from one part of procedure ·to 

another. 

One of the goals of dental education is to teach dental 

students skil 1 s which are designed to increase the patient's 

understanding of their treatment, comfort; satisfaction with 

treatment, and increase the patient's commitment to the 

dentist-patient relationship. It is not sufficient to have 

these ski 11 s relegated to the category of students who 

either have 11 it 11 or ·don't have "it". The major 

contributions of the current study is found in its attempt 
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to further understand the impact of information about 

anxiety on dental student behavior and to further delineate 

those behaviors associated with patient satisfaction. 

Future Research 

Results of the current study are somewhat suggestive of 

a weak relationship between dental student behaviors, 

patient satisfaction, and patient discomfort. Given 

previous research and the current findings, a primary 

method o 1 o g i ca 1 prob 1 em i n th i s are a of i n v est i g at i on i s 

ascertainment of what to measure and how to measure it. 

Further research should be aimed toward continued 

delineation of dentist behaviors, verbal and nonverbal, 

which are correlated with patient satisfaction and decreases 

in anxiety level. One variable which has not been examined 

is the effect of patients' expectations on satisfaction with 

treatment_. 

The predictors of patient satisfaction may be different 

at different stages in the process of the dentist-patient 

relationship. That is, first visit vs. subsequent treatment 

visits. Also, the same variables examined in the present 

study could be examined in a simi 1 ar method under a more 

stressful treatment vi sit, ie. have a tooth extracted or 

filled. 
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APPENDICES 



Appendix A 

Request for Participation 

I am conducting a research study looking at dental 

anxiety and patient satisfaction, and am asking your 

cooperation in completing the attached brief questionnaire. 

Your participation~ voluntary and your answers are 

confidential. Do not put your name on this form. Whether 

or not you choose to participate wil 1 not affect the 

decision as to your being accepted or rejected for dental 

treatment at the dental school. Neither will it affect the 

grade of the student who sees you today. You can withdraw 

from participation at any time. 

Some of you who fill out this questionnaire will be 

asked to participate further. You wil 1 be asked to: 

(1) fill out a History Questionnaire (taking about 5 

minutes); (2) agree to be videotaped during your screening 

examination (wil 1 take no additional time); and (3) answer 

a series of questions regarding your visit before you leave 

(taking about 10 minutes). With the exception of the 

questions and videotaping, your dental examination will be 

identical to the examination of those patient who are not 

research participants. You wil 1 not be contacted any 

further by me after your participation ends today. 

Thank you for your cooperation. 



Appendix B 
Dental Anxiety Scale 

Please answer each of the fol lowing questions related 
to your feelings about visiting the dentist. Circle the 
1 etter in front of the ans\-1er which is closest to how you 
fee 1 . 
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(1) If you had to go to the dentist tomorrow, how would you 
feel about it? 

(a) I would look forward to it as a reasonably 
enjoyable experience. 

(b) I wouldnrt care one way or the other. 
(c) I would be a 1 ittl e afraid that it would be 

unpleasant and painful. 
(d) I would be very frightened of what the dentist 

might do. 

(2) When you are waiting in the dentistls office for your 
turn in the chair, how do you feel? 

(a) Relaxed 
(b) A little uneasy 
(c) Tense 
(d) Anxious 
(e) So anxious that I sometimes break out in a sweat 

or almost feel physically sick. 

(3) When you are in the dentist's chair waiting while he 
gets his dril 1 ready to begin working on your teeth, 
how do you feel? 

(a) Relaxed 
(b) A little uneasy 
(c) Tense 
(d) Anxious 
(e) So anxious that I sometimes break out in a sweat 

or almost feel physically sick. 

(4) When you a~e in the dentist's chair to have your teeth 
cleaned. While you are waiting and the dentist is 
getting out the instruments which he wil 1 use to scrape 
your teeth around the gums, how do you feel? 

(a) Relaxed 
( b) A 1 i t t 1 e uneasy 
(c) Tense 
(d) Anxious 
(e) So anxious that I sometimes break out in a sweat 

or almost feel physically sick. 



Appendix C 

Patient Consent Form 

University of Oklahoma Heal th Sciences Center 
University of Okla h oma College of Dentistry 

Consent for Participation in Research 
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!, ______ ~~~---• v o luntarily agree to participate in 
the study entitled: "Investigation of Patient Dental 
Anxiety, Patient Satisfaction, and Dental Student Behavior" 
being conducted by Patrick J. Mason, Ph.D. and Kathryn 
Morris, M.S. Th i s study is sponsored by the OU College of 
Dentistry in collaboration with the Department of Psychiatry 
and Behavioral Sciences . 

I understand that: 

1. Purpose This study examines the r elationship between 
dental student behavior, patient satisfaction, and dental 
anxiety. 

2. Description of Study I wi 11 be asked to a ser i es of 
written questions prior to a nd foll owing my screening 
examination. Al so, there wi 11 be a videotape made of my 
dental examination . 

3. Benefits The results of this study wi 11 be used to 
assist 1n the education and train i ng of dental students to 
improve the quality of care which they provide to their 
patients. There are no dire c t benefits to me personally. 

4. Risks There are no risks to me by participation in this 
study. If I choose not to p articipate in this study, I wil 1 
still be able to be seen for evaluation for treatment 
according to the routine clinic procedure. 

Whereas no assurance can be made concerning results 
that may be obtained, I und e rstand that every precaution 
wi 11 be taken consistent with the best dental practices. 

By signing this consent form, I acknowledge that my 
participation in this study is voluntary. I understand 
that I make revoke my conse t and withdraw from this study 
at any time without penalty or 1 oss of benefits. My 
treatment by and relations with the dentists and staff at 
the OU College of Dentistr y , now and in the future, wi 11 not 
be affected any way if I refuse to participate, or if I 
enter the study and withdraw later. 
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Records of this study wi 11 be kept confi den ta 1 with 
respect to any written or video recorded material making it 
impossible to identify me individually. Results will also 
be reported as group data and I wi 11 not be identified 
individually. 

If I have any questions or need to report an adverse 
effect about the research procedures, I wi 11 contact Dr. 
Patrick J. Mason, or colleagues by cal 1 ing (405) 271-5311 
during workdays, or by cal 1 ing Ms. Morris on weekends and 
evenings at 751-9067. 

If I have any questions about my rights as a research 
subject, I may take them to the Di rector of Research 
Administration, University of Oklahoma Heal th Sciences 
Center , Room 115, Library Building, (405) 271-2090. 

I have read this info r med consent d oc ument. I 
understand its contents and I freely consent to participate 
in this study under the conditions desc r ibed in this 
document. 

Date Research SubJect 

Date Witness 

Date Principal Investigator 
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Appendix D 
History Questionnaire 

AGE: SEX:(circle one) Male Female 

RACE: EMPLOYED:(circle one) Yes No -----
OCCUPATION: -----------------------
MAR ITAL STATUS: (circle one) 

Single Married Divorced Separated Widowed 

EDUCATION: (check highest level completed) 

some college 7th grade 

9th grade 

10th or 11th grade 

High school grad/GED 

Associate Degree 

college graduate(4 yrs) 

professional degree 

INCOME: (check one) 

less than 10,000 

10,000-14,999 

15 ,000-24 ,999 

25 ,000-29 ,999 

30,000-39,999 

40,000 or more 

When did you first contact the dental school to make an 
appointment to have your teeth examined? 

Why are you seeking dental treatment at the dental school? 

Do you brush your teeth: (check one) 

once a day twice a day --- ---
every other day --- more than twice a day ---



Do you floss your teeth:(check one) 

every day --- --- 2-3 times per week 

once a week seldom never --- ---

How often do you see a dentist? (check one) 

twice a year --- once a year ---
every two years --- every three years ---
every 3-5 years --- every 5-10 years ---
have never visited a dentist ---

How would you rate the current c ondition of your teeth? 

excellent, only need to be cleaned 

good, will require only minor work, ie. fillings 

fair, wil 1 probably require several fil 1 ings, roots 
canals, or the removal of one or several teeth 

poor, will probably need most of my teeth pulled or 
need to have a lot of work done on my teeth 

When was your last visit to a dentist? 

(approximate date) -------- - ------
How satisfied were you with your last dentist? (check one) 

___ very somewhat okay ---
somewhat unsatisfied very unsatisfied ---
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Appendi x E 
Discomfort I tern 
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How did you feel during your examination today? (circle one) 

1-------2--------3--------4--------5--------6--------7 
(calm

rel axed) 
( tense

upset) 
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Appendix F 
Dental Visit Satisfaction Scale 

For each of the foll owing statements pl ease ci rel e the 
number in front of each statement which best indicates your 
response. 

SD MD N MA SA 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 = Strongly Disagree (SD) 
2 = Mildly Disagree (MD) 
3 = Neither Agree or Disagree (N) 
4 = Mildly Agree (MA) 
5 = Strongly Agree (SA) 

After talking with the dental student, I 
know what the condition of my mouth is. 

After talking with the dental student, I 
have a good idea of what changes to expect 
in my dental heal th in the next fev~ months. 

The dental student told me all I wanted to 
know about my dental problem( s). 

I really felt understood by the dental 
student. 

I felt that this dental student really knew 
how u p s e t I w a s ab o u t th e po s s i b il i t y o f 
pain. 

I felt this dental student accepted me as 
a person. 

The dental student was thorough in doing 
the procedure. 

The dental student was too rough when he 
worked on me. 

I was satisfied with what the dental 
student did. 

The dental student seemed to know what he 
was doing during my visit. 



Appendix G 
Dentist Behavior Checklist 

After each of the foll owing items, pl ease circle your 
response. 

During my dental visit today, the dental student who 
examined me teeth: 

(1) Told me what he was going to do before he did it. 
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not at all-----not very often-----often-----very often 

(2) Encouraged me to ask questions about my treatment. 

not at all-----not very often-----often-----very often 

(3) Used words that were understandable in talking about my 
dental care. 

not at all-----not very often-----often-----very often 

(4) Criticized my teeth or how I've been taking care of 
them. 

not at all-----not very often-----often-----very often 

(5) Said reassuring things during the procedure. 

not at all-----not very often-----often-----very often 

(6) Showed that he took seriously what I had to say. 

not at all-----not very often-----often-----very often 

(7) Had a calm manner. 

not at all-----not very often-----often-----very often 



Appendix H 

Student Consent Form 

University of Oklahoma Heal th Sciences Center 
University of Oklahoma College of Dentistry 

Consent for Participation in Research 

I,~-.-~-.....--~,---,,-.--' voluntarily agree to 
participate in the study entitled, 11 Investigation of 
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Patient Dental Anxiety, Patient Satisfaction, and Dental 
Student Behavior 11 being conducted by Patrick J. Mason, Ph.D. 
and Kathryn Morris, M.S. The study is sponsored by the OU 
College of Dentistry in collaboration with the Department of 
Psychiatry and Behavioral Sciences. 

I understand that: 

1. Purpose This is a research study examining dental 
students behavior with patients. 

2. Descri8tion of Study If selected, I will be videotaped 
while seeing patlents during my rotation at the Oral 
Diagnosis Clinic. 

3. Benefits My participation in this study will benefit 
dental education and training, but there will be limited 
direct benefits to me personally. If I so desire I will be 
ab l e to rev i e w the v i de o tapes made of me du r i n g the study. 

4. Risks There are no risks to me by participation in this 
study. 

I understand that if I choose not to participate in 
this study, no faculty from the College of Dentistry wi 11 be 
advised of my desire not to participate. Should I choose to 
participate, no faculty from the College of Dentistry will 
see the videotapes made of me nor wi 11 any information 
regarding my performance be given to anyone affiliated with 
the College of Dentistry. Whether I choose to participate 
or not, nothing that I do related to this study wi 11 affect 
any of my grades or evaluation by faculty. 

Whereas no assurance can be made concerning the results 
that may be obtained, I understand that every precaution 
will be taken consistent with best dental practices and 
ethical research standards. 

By signing this consent form, I acknowledge that my 
part i c i pat i on i n th i s study i s v o 1 u n ta ry . I understand that 
I may revoke my consent and withdraw from this study at any 
time without penalty or 1 oss of benefits. 



Records of this study wi 11 be kept confi den ta 1 with 
respect to any written or videorecorded material making it 
impossible to identify me individually. Results of this 
study wi 11 al so be reported as group data making 
identification of me, individually, impossible. I al so 
understand that no one affi 1 i ated with the dental school 
wi 11 observe the videotapes made of me. This wi 11 be done 
by two independent raters who are unknown to me. 

If I have any questions or need to report an adverse 
effect about the research procedures, I wi 11 contact Or . 
Patrick J. Mason, or colleagues by calling (405) 271-5311 
during workdays, or by calling Ms. Morris on weekends and 
evenings at 751-9067. 

If I have any questions about my rights as a research 
subject, I may take them to the Director of Research 
Administration, University of Oklahoma Heal th Sciences 
Center, Room 115, Library Building, (405) 271-2090. 
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I have read this informed consent document . 
understand its contents and I freely consent to 
in this study under the conditions described in 
document. 

I 
participate 
this 

Date Research Subject 

Date Witness 

Date Principal Investigator 
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Appendix I 
Instructions to Dental Students 

As you know, dental anxiety is a problem affecting a number 
of patients with whom you come into contact. Patients most 
often give no outward evidence of anxiety, but experience 
anxiety during dental visits, nevertheless. The patient you 
are about to see has been given a screening instrument which 
assesses dental anxiety. The results indicate that she has 
scored above average on this scale. I would like you to 
keep this in mind today as you interact with this patient 
during the screening examination. This patient could 
probably benefit from any efforts on your part to help 
lessen her anxiety . 

I have read the above informat i on about this patient. 

Signature of Dental Student 



Appendix J. Observer's Checklist 
of Dental Student Behaviors 

EXPLAINED PROCEDURE (ExP} 
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Definition: Dental student describes to patient what 
he is going to do before starting a dental 
procedure or as the procedure is begun. 

Examples: "Today I am going to examine your teeth." 
"I am going to look under your tongue to 

check for oral cancer." 
"I am going to place this instrument in 

your mouth and check for cavities." 
"When your x- rays have been taken, you 

will return to the waiting room and I 
will call you to finish your exam." 

Non-examples: "You will be placed in the patient pool 
and a dental student wi 11 be cal 1 ing 
you." 

"You wi 11 be required to commit yourself 
to two, 3-hour appointments each week." 

ENCOURAGED QUESTIONS (EnQ} 

Definition: Verbalizations to the patient by the 
dental student which serve as stimuli for 
patient to ask questions. 

Examples: Directives, ie. "Tel 1 me your 
questions." 

Closed ended questions, ie. "Do you have 
any questions?" 

Open ended questions, ie. "What questions 
--do you have? 11 

, 
11 What are your concerns?" 

Non-examples: Giving information, asking questions 
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NOT UNDERSTANDABLE (U) 

Definition: Dental student uses unexplained technical 
terms( non-understandable 1 anguage) when 
talking with the patient about her teeth 
or or a 1 hy g i en e. 

Examples: endodontics, prosthdontics, fixed, 
amalgams, composites, periodontal 
disease, margins, fractures, devitalize, 
caries 1 esions 

Non-examples: Words easily understood by someone with a 
high school education, and/or when terms 
are explained. 

CRITICIZED PATIENT'S TEETH OR CARE OF TEETH (CrR) 

Def i nition : Critical remarks made about the patient's 
teeth or care of teeth when talking to the 
patient, faculty member, or other 
students within hearing range of the 
patient. Critical remarks are defined as 
accusations of wrong-doing, statements of 
blame, or scolding verbalizations directed 
toward the patient or others regarding 
patient's teeth or care of teeth. 

Examples: "You have not been flossing your teeth!" 
"Your mouth · is pretty bombed out. 11 

"Your mouth is a mess! 11 

"You should have seen a den ti st a 1 ong 
time ago." 

"If you have time to eat, you have time to 
floss." 

Non - ex amp l es : G i v i n g i n f o rm at i on , i e. "Y o u ha v e 5 
decayed teeth." 



WAS REASSURING (R) 

Definition: Verbal behavior by the dental student 
·designed to allay patient anxiety or 
otherwise put the patient at ease. 

Examples: Positive statements regarding the 
patient's behavior, ie. 11 It 1 s good that 
you are coming in now. 11

, 
11 You 1 re doing 

just fine. 11
• 

Positive statements regarding the 
patientJs prospects for treatment, ie. 
11You would be a good patient for our 
program. 11 
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Empathic remarks, ie. 11 I know it's hard to 
brush, but .•. 11

, 
11Seems that you are really 

nervous today. 11
• 

Statements of normalcy, ie. 11Lots of 
people are nervous when coming to a new 
dentist or to this clinic for the first 
ti me. 11 

Non-examples: 11 0kay 11 (dental student talking to himself) 

TOOK PATIENT SERIOUSLY 

Responses to patient verbalizations indicating interest 
in what the patient has to say. Examples include 
acknowledgement of patient's verbalizations through making 
eye contact with the patient and answering questions, 
reflecting patient's feelings, or asking follow-up questions 
to patient statements. 

Not taking the patient seriously would be evidenced by 
the dental student not responding to patient verbalizations, 
discounting patient's statements or feelings, or ridiculing 
or making fun of the patient for statements made. 

1-----------------2-----------------3-------------------4 
(not at all) (not very often) (often) (very often) 



HAD A CALM MANNER 

Calm being the absence of overt signs of anxiety, ie. 
stuttering, trembling, lack of eye contact, pressured 
speech. 
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Absence of inappropriate affect and behavior for a 
professional, ie. angry outbursts, signs of frustration with 
patient or procedure, signs of frustration with way clinic 
is run (administrative problems). 

Calmness would in part be exhibited by the dental 
student proceeding smoothly from one part of the exam to the 
next, not distracted by the activity of others and remaining 
generally unruffled by external events. 

1-----------------2-----------------3-------------------4 
(not at all) {not very often) {often) ( very often) 
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Appendix K 
Observer' s Coding Form 

SUB..JECT NO . 
RATER ----

ExP - Explain•d Pr-ac•dur• 
EnQ Encouraged Qu••tion• 

u Not Understandable 
CrR Hade Critical Re•ark• 

R W;as Realisuring 

1 Ex PC EnQC UC CrRI RC 1 

11: E:xP( f;n!3 C UC CrRC RC 2 
3 ExP( Enfdl UI CrRC RC 3 
4 E)(PI EnQC UC CrRC RC 4 
:, f :xP( Enqf UI err~ f RC 5 
t, F.:xP( EnQI IJI CrRC RC 6 

7 r,~· 1 i;-cg I Ul CcB, E<l 7 

B ExPC EcC~ 1 Ul i;rRj RC 8 

9 ExPf EnQI ~1 ( !;;cAI RC 9 
10 ExPC ' EaQC I.II t;rRI RI 10 

11 ~isP! E:cr.iH I.II i;cA< RC 11 
12 ExPC En(l I UC CrRI RC 12 

13 ExPI EnQI UC CrAI RI 13 
14 ExP( !aoll I !,!I QrRC RI 14 
1::, CxPC Enql LIi CrAC RC 15 
16 Ex Pl EnQC LIi CrRI RC 16 
l.7 Ex PC En!3C UC CrAI RC 17 
113 ExP( EnQC IJI CrAC RI 18 
l.9 Ex Pf Ec,r~ 1 IJ( CrBC AC 19 
20 E xPI En!3C IJ ( CrRC RC 20 
?l Ex Pl Enqc UC CrAC RC 2! 
22 ExPI EnQC UC CrRI AC 22 
23 ExP< Enr~ c UC CrAC AC 23 
24 ExPI Enll I UC CrRC AC 24 

25 C::xPI Enr~ I UC CrAC RC 25 
26 , CxPC EnQC UC CrAC RC 26 . . -·-
27 E-. P I Enqc UC CrRC AC 27 

20 Ex Pl EnQC UC CrAC RI 28 

29 Ex Pl EnQI UC CrAI AC 29 
30 ExP( EnQI UC CrAC RC 30 

3l [. X ~' ( Enr~ I LIi Crkl RC 31 

3 2 ExPI EnQI UC Crl<I AC 32 
33 ExPI EnCJ I UC CrRC RC 33 
34 E>rPC EnQI UC Crl'<I Al 34 
3~ ExPI Enf< I UC CrAI AC 35 

36 ExPI EnQI UC CrAC AC 36 
37 £:x ~, f Enqc UC crnc RC 37 

38 ExPI EnQ< UC CrA< RC 38 
39 Ex Pl Enr.t I UC cri:4( RC 39 

40 E,cPC EnQ< UC CrRC RI 40 

41 E:xP< EnC,l f UC CrRC RC 41 
42 £xPI EnQC UC CrAC RC 42 

'13 ExP< Enr~ I LIi CrRC RC 43 

44 ExPI Enll I UC CrRI RI 44 

45 E.xPI Enr~ c UI CrRC RC 45 
4 6 E x Pl EnQC UC CrRC AC 46 
47 c:: )( r-, ( EnQC UC Crf~ I RC 47 



48 ExP( EnQI UI Cr-RI RC 48 

49 ExP( EnQ( U( CrR( RI 49 
:;o ExPI EnQ( UI CrR( RI :;o ·------!11 Ex Pl EnQI UC Cr-RC RC :;1 
:;2 ExPI EnQI UC Cr-A( RI :;2 

!13 ExP( EnQI U( Cr-RI RI :;3 
:;4 ExP( EnQI U( Cr-RI RC :;4 

!\!I ExP( EnQI U( Cr-A( RI :;:; 

!16 ExPI EnQI UI Cr-RI RI :56 
!17 ExP( EnQI U( CrR( RI !17 
:;a ExPI EnQI U( Cr-RI RC :;0 

!19 ExPI EnQI UC Cr RI RI :;9 

60 EY.Pl EnQI U( Cr-RI RI 60 

61 Ex PC EnQI U( CrR( RI 61 

62 ExP< EnQI U< Cr-A( RI 62 
63 ExP( EnQI U< Cr-A< RI 63 
64 ExP< EnQC U( Cr-RI RI 64 

6:l ExP( EnQI U< Cr-Al RI 6!°l 

66 ExP( EnQ< UI CrRl RI 66 

67 ExP< EnQI U( Cr-A( rH 67 
68 ExPl EnQI UC Cr-RI Al 68 
69 E.:xP< EnQ< UC CrA< Al 69 

70 ExPI EnQl UC Cr-A( Al 70 
71 ExP( EnQ< U( CrAl Al 71 
72 ExPl EnQI UC CrAl RI 72 
73 ExP( EnQI UC Cr-Al Al 73 
74 ExP< EnQI U( CrR< Al 74 
7:; ExP( Enr~ I UI Cr-RI Al 7!1 
76 ExPI EnQI U< Cr-A< RI 76 

77 Ex Pl EnQ< U( CrR( Al 77 
70 Ex Pl EnQl U( CrAI Al 70 
79 Ex Pl EnQI U( Cr-A( Al 79 
80 ExP( EnQ( U( CrR< Al 80 
Bl ExPl EnQ< U( CrAl RI 81 
82 E"Xl=-l EnQI Ui Cr-RI Al 82 
83 Ex Pl Enf.J. l UC err" t RI 83 
84 ExP< EnQI U( CrR< Al 84 
B!l ExP< EnQI U( crn< RI 8!1 ----
86 ExPl EnQI U( Cr-RI Al 86 
87 ExP( EnCl< UC Cr-A( RI 87 
88 ExPI F.1,Q( UC Cr!'< I RI BB 
89 Ex Pl EnQI UC err~ ( RI 89 
90 Exr. < EnQI LIi CrA< RI 90 
91 F..xP< EnQI UC Cr~~ t RI 91 
92 ExP< EnQI UC Cr-A( RI 92 
93 Ex Pl Enr~ I U( CrRl RI 93 
94 ExPC EnQ< UC CrAl Al 94 
95 ExP< EnQI U( CrR( RI 9:; 

~6 ExPI EnQI UI -,-cr ·A·c -- , -- RI 96 
97 ExP( EnQI UC Cr-RI RI 97 
98 ExP( EnQI U( Cr-Al A( 90 
99 ExPl EnQ< UC Cr-RI RI 99 

loo ExPl En<;J I UC CrAt RI 11Hl 
Hi1 ExP< Enr~ c UC Cr~~< Ac I~I 
102 ExPl EnQl UC CrA( RI 102 
l.O3 Ex Pl Enc~ I U( Crrfl RI 103 
10 4 E xPl EnQI UC CrA<. Al 104 
1 O!> ExPl EnQI UC Cr-RI RI 1O:l 



106 ExPC EnQC Ut Cr RC RC 106 
107 Ex PC EnQC Ut CrRt RC 107 
108 ExPC EnQC UC CrRC RC 108 
109 ExPt EnQC UC CrA< RC 109 
110 ExP( EnQ( UC CrRC RC 110 
111 ExPC EnQC Ut CrRt RC 111 
112 ExPt EnQC Ut CrRt RC 112 
113 ExPC EnQC UC CrRC RC 113 
114 Ex PC EnQC UC CrRt RC 114 
115 ExPC EnQC UC CrRC RC 115 
116 ExP( EnQC UC CrRC RC 116 
117 ExPC EnQC UC CrRt RC 117 
118 ExPC EnQC UC CrRC RC 118 
119 Ex Pt EnQC Ut CrRC RC 119 
120 ExP( EnQC UC CrRC RC 120 
121 E)(P( EnQC UC CrRC Rt 121 
1 2 2 ExPC EnQC UC CrRC RC 122 
123 Ex PC EnQC UC CrA( AC 123 
124 ExP( EnQC UC Cr RC RC 124 
125 E xP( Enc~ C UC CrAC RC 125 
126 ExP< EnQC UC Cr A( RC 1 2 6 
127 ExP( EnQC UC CrR( RC 127 
1.28 ExP t EnQC UC CrRC RC 128 
129 ElCPt EnQ C UC CrAC Rt 129 
130 E x P( EnQC UC CrRC RC 130 
131 ExPt EnQC Ut CrRt Rt 131 
132 ExPt EnQC UC CrR< Rt 132 
133 E,cP( Enl~C UC CrAC Rt 133 
1 :~4 ExPt EnQC ti ( CrRt Rt 134 
13 5 ExPC Enr~ c UC CrAt Rt 13!\ 
13 6 ExP C EnQC UC CrA( RC 136 
137 E,c P ( EnQC UC CrRC RC 137 
138 ExPC EnQC UC CrAC RC 138 
13c-i1 ExPt EnQC UC CrAI Rt 139 
140 Ex Pt EnQC UC CrAC RC 140 
141 ExPC EnQC UC CrAC AC 1 "11 
142 ExPC EnQC UC CrA< R C 142 
143 ExPI EnQC UC Cr At RC 143 
14"1 E•P< EnQC UC CrAC RC 144 
145 ExPI Enf.J. ( UC Cr Rt AC 145 
1"16 E xP ( EnQC UC CrRC RC 146 
147 E xP( EnQc UC CrAC AC 147 
148 ExPC EnQC UC CrAC RC 148 
l.4 9 E xPC EnQC UC CrAt AC 149 
150 ExPC EnQC UC Cr~t RC 150. 
1! >1 ExP( Enqc UC CrUt AC 151 
152 ExPt EnCl C UC Cr At RC 152 
1~ )3 E xPt Enqc UC CrAt RC 153 
154 ExP( EnQC UC Cr At RC 154 
1~ 5 ExPC EnQC UC Cr AC RC 155 
156 ExPC Enge UC CrRC RC 156 
1 5 7 ExPt EnQC UC CrRC RC 157 
1 5 8 ExPt EnQC UC CrAt RC 158 
1 5 9 Ex P t EnQC UC CrAC RC 159 
160 ExPt EnQC UC CrRC AC 160 



~3 

1-----------------2------ ------4 
Cnot at all) ( no't ver\t o,ft.en) Coftenl I ver11 a .ft.en I 

1------------------2 ---------a-----------------4 
Cnot at alll ( not. v•r\t 0.,1.en > (oft.en) (ver':al 0.,1.en) 
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