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AbstrAct
Objective: The tendency of patients with high levels of 
anxiety to easily recall threatening stimuli has not been 
examined in relation to dental anxiety. The current study 
was aimed to examine the effect of pre-treatment anxiety 
levels and of information given prior to dentistry surgical 
procedures on free recall of threatening words.

Methods: Forty-two subjects attending a private dental 
clinic were recruited. While awaiting root-canal treatment 
or tooth extraction, patients were asked to proofread a 
list of 32 words, which contained mental and physical 
threat-related words, as well as positive and neutral 
words. only half of the subjects received information 
on the forthcoming surgical procedure. Pre-treatment 
anxiety levels using the dental anxiety Scale (daS) and 
word recall were evaluated. 

Results: only subjects with high dental anxiety (above 
median score) recalled more mental and physical threat-
related words, than positive words. Moreover, the dental 
anxiety score as a continuous variable predicted the 
mean number of mental threat-related words recalled. 
no significant differences were noted between those who 
did or did not receive information prior to the surgical 
procedures, on the recall of the four types of words. 

Conclusions: Similar to other anxiety disorders, patients 
with dental anxiety display a tendency for free recall 
of threatening stimuli presented to them before a 
threatening event. Preliminary information given prior 
to dentistry surgical procedures does not decrease 
anxiety. Suggestions for intervention in the dentist’s 
clinic are given. 

Address for Correspondence:   dr. Iulian Iancu, Yavne Mental health clinic, 4 hadekel Street, Yavne, Israel.   Iulian1@bezeqint.net

IntroductIon
Dental procedures frequently evoke considerable degrees of 
anxiety (1-3), especially when preceded by anxious waiting 
in the dental clinic and lack of information on the dental 
procedures (4). It is in such a context that dental anxiety 
or even dental phobia (which also includes avoidance from 
dental treatment) may develop. Swedish women aged 38 
to 54 (N=1,462) assessed themselves as “very afraid” or 
“terrified” when visiting the dentist (5.6% to 12.8%) (5). 
The prevalence of dental anxiety in a representative sample 
of Australians was 14.9% (6). Similar rates were reported in 
a telephone survey of a random sample of 7,312 Australian 
residents with a rate of dental fear as high as 16.1% (7). 
In a survey of 300 German residents the rate of dental 
anxiety was 11% (8). Another study reported that extreme 
dental anxiety was found in 4.2% of a sample of 645 Danish 
adults, while another 6% reported moderate anxiety (9). It 
is estimated that 5% to 15% of the adult population of the 
world is afflicted with high anxiety from dental procedures, 
to the level of refraining from regular dental treatment. 
Many of these receive only emergency dental treatments. 

Patients with dental anxiety from diverse cultures (i.e., 
Israel, Sweden and the U.S.A.) present a homogeneous 
socio-demographic profile and a similar etiology, with 
personality traits and environmental factors serving as 
the main factors (10, 11). Also, adults with dental anxiety 
present constant fear (11), high levels of social anxiety 
(12), frequent negative thoughts resistant to suppression 
(13), sensitivity for pain after implant insertion (14) and 
a tendency to experience threatening thoughts concern-
ing their dental treatment (15). In short, as regards their 
dental treatment, dental anxiety patients pay attention to 
threats and concentrate on negative cognitions. 

Main causes for dental anxiety are negative indirect 
learning experiences (e.g., vicarious learning/modeling) 
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that attest that dental treatment is dangerous, and threat-
ening experiences which become associated with dental 
treatment (11, 15). The treatment and the pre-treatment 
experiences in the dentist’s office may then be cognitively 
processed as threatening, and the near encounter with 
the dentist may be perceived as a stressful encounter. 

Whereas dental anxiety leads to reduced visits to the 
dentist (16), it also leads to the use of sedatives (e.g., 
benzodiazepines) (17), the use of hypnosis (18) and to 
preference in some cases for general anesthesia especially 
among children (19). A potential method for reducing 
dental anxiety stems from the cognitive psycho-educa-
tional perspective and consists of the simple and economic 
provision of pertinent details about the intended treat-
ment procedures. This might enable a cognitive switch 
from nonrealistic fears to a sense of mastery. 

Studies of the effect of preliminary information on dental 
anxiety present contradictory results. While there are find-
ings supporting a significant reduction in dental anxiety 
(20), some studies show that a rational explanation may 
not be sufficient in alleviating anxiety (21), while others 
even show that the provision of preliminary information 
correlates with high levels of state anxiety (22). Due to 
a limited ability of dental patients to process relevant 
information while waiting for dental surgery, it is possible 
that relevant information given to patients immediately 
before planned treatment may not be efficiently processed. 

Indeed, additional studies (15, 23, 24) have found an 
increased interference to process relevant information (i.e., 
difficulties in naming the color in which threat-related 
words were presented). For example, subjects with rela-
tively high dental anxiety were slower in color naming 
dentist-related words than subjects with relatively low 
dental anxiety (25). All these effects have been studied in 
the laboratory, and not in dental anxiety patients in the 
dental clinic. The interference was explained to result 
from a bias for mood-congruent stimuli in anxiety (24), 
or as stemming from an attentional bias (25). Such a bias 
was only found under conditions of shallow presentation 
of the threatening information (25-28), that promoted a 
minimal semantic encoding of targets (e.g., a request to 
sort items, to find target letters or target words, or to color-
name threatening words). The shallow and non-semantic 
encoding provides a greater opportunity for emotional 
factors to influence the encoding of mood-congruent 
information. Thus, this provides a suitable basis for the 
emergence of a free recall bias in anxiety.

The present study aimed: (1) to examine if a mood-
congruent explicit memory bias (i.e., elevated recall of 

threat-related target words) found in high trait anxiety 
subjects in the laboratory, is also evident in patients in 
the dental setting. If found, this bias could be potentially 
anxiety-provoking; (2) to inquire if information given 
prior to dentistry surgical procedures affects the free 
recall of threatening words.

We hypothesized that: (1) subjects classified as having 
dental anxiety would recall more threat-related words 
than positive words in comparison to subjects without 
dental anxiety, who will not demonstrate differences 
between the types of words recalled; (2) subjects who 
received information on the dental procedures would 
recall more positive words and less mental and physical 
threat-related words, as compared with subjects who 
did not receive such information; (3) In addition, we 
examined the relative contribution of dental anxiety, 
provision of information about the treatment, type of 
surgical treatment (root canal/tooth extraction) and 
subjects’ demographic characteristics (gender and age) 
to the explained variance of mean recalled words. We 
hypothesized that dental anxiety will contribute most to 
the recall of threat-related target words. 

Methods
Sample: The sample included 42 consecutive patients, 
25 men and 17 women, at a central dental clinic in Tel 
Aviv. The age of the subjects ranged between 18 and 
78. The mean age was 40.30 (SD = 16.00). Exclusion 
criteria consisted of history of mental problems and 
physical disabilities and lack of fluency in Hebrew. Tooth 
extraction or root canal treatments are considered as 
the most common anxiety-provoking treatments (29). 
Therefore, the sample consisted only of patients waiting 
in the dental clinic for tooth extraction (n = 14) or for 
root canal treatment (n = 28). The patients received these 
dental treatments for the first time (did not habituate to 
these treatments). Two patients refused to participate and 
another three did not speak Hebrew fluently and were 
therefore excluded (a response rate of 89.4%). 

MeAsures: 
A 32-items list (see Appendix 1) of threatening and non-
threatening words was based on a list of Hebrew words 
(30). The threatening words consisted of eight mental-
threat (e.g., despair, failure) and eight physical-threat 
(e.g., flu, bleeding) related words. The non-threatening 
words consisted of eight positive-reinforcing items (e.g., 
happiness, love), and of eight neutral items (e.g., stairs, 



63

Ehud BodnEr and IulIan Iancu

table). The list was administered to 19 undergraduate 
students, nine males and ten females, aged 25-55 (M 
= 35.00, SD = 8.20), who were asked to evaluate the 
words for their frequency (i.e., the frequency they are 
used in daily life) on a scale ranging from 1 (not at all) 
to 7 (very often). The four types of items did not differ 
in neither their frequency (F (3, 16) = 2.81, p > 0.05; the 
means were in the range of 4.30 to 5.67, with standard 
deviations between 1.24 to 1.51), nor in their length, F 
<1 (the mean word length of the four lists ranged from 
4.75 to 5.00 letters per word). These comparison norms 
for words (frequency and length) are based on the norms 
of Kucera and Francis, which are commonly used (see 
31). The 32 words were randomly mixed in the list given 
to the subjects. Two additional items were added to the 
beginning of the list and two items were added at the 
end of the list in order to prevent primacy and recency 
effects, and were not included in the analyses. This is a 
standard procedure in studies of memory recall (32).

The subjects’ dental anxiety level was assessed with 
the Dental Anxiety Scale (DAS) (33). This questionnaire 
includes four questions with answers ranging from 1 
(calm) to 5 (very anxious). The DAS score is computed 
by summing responses on all items and therefore ranges 
from 4 to 20 (33). The DAS was developed as a specific 
measure for dental anxiety and has been shown to have 
a high predictive validity rate (33, 34). The DAS has 
been used in many studies (13, 35-39) and has a Hebrew 
version (22). It displayed a high Cronbach alpha (over 
0.80). In the current study it had a Cronbach alpha of 0.82 
displaying high reliability. We used a median-split pro-
cedure for defining those with dental anxiety, a method 
commonly used in DAS studies (40-42). In these studies, 
the cutoff points were between 9-9.5 according to their 
samples. In this study, the DAS scores ranged from 5 to 
16, with a mean of 10.19 (SD =2.75), and a median of 
10. Hence, in the current study dental anxiety scores of 
10 or higher indicated dental anxiety (n=23; M=12.13, 
SD=2.01, range 10-16), while lower anxiety scores were 
not considered as indicating the existence of such anxiety 
(n=19; M=7.84, SD=1.30, range 5-9). 

Procedure: The IRB of the Bar-Ilan University approved 
the study. Patients undergoing tooth extraction or root 
treatment were sampled over a 3-month period, according 
to the sequence of their arrival and were randomly allocated 
to the information and no-information groups. Before the 
treatment, patients were asked if they were willing to take 
part in a short study about dental treatments. Patients who 

provided written informed consent were given the items 
list and were asked to see if the items had been written 
correctly (a two minute task). Next, subjects fulfilled the 
DAS and after two additional minutes entered the dentist’s 
room. Before being given an injection of local anesthesia, 
21 randomly-selected subjects received similar information 
on the forthcoming procedure from the dentist (e.g., aim of 
treatment, procedure, possible complications, and treatment 
alternatives), and 21 subjects were not provided with any 
information. Among the patients who received information 
about the dental procedure, 13 were above the DAS cutoff 
point and 8 were below. Out of the patients who were not 
provided with information 10 were above the cutoff point 
and 11 were below. No gender and age differences were 
found regarding the distribution of the participants in 
the four groups, dental anxiety × information, ps > 0.05. 

Then, we asked the subject to recall items from the 
list of words provided to them in the waiting room. The 
unexpected request to recall the items is according to an 
incidental learning paradigm (43-45). Unlike recognition 
memory tasks, this sudden request for a free recall enables 
the detection of subtle effects of mood on memory (46). 
Finally, the group that was not provided with informa-
tion received the same information immediately before 
the dental intervention (as a regular procedure before 
every surgical process). 

Data analysis: A power analysis showed that the sample 
size was adequate for the study. In order to examine the 
hypotheses, a 3-way repeated MANCOVA and multiple 
regression analyses were conducted. The 3-way repeated 
MANCOVA included age as a covariate (in order to control 
for age), information provision (yes/no), dental anxiety 
(yes/no), types of words (positive/mental threat/physical 
threat/neutral) as independent variables and mean number 
of recalled words as the dependent variable. In order to 
examine hypothesis 3 in particular, we conducted four 
multiple regression analyses, with the DAS scores as a 
continuous variable, receiving information about dental 
treatment (yes/no), type of dental procedure (root canal, 
tooth extraction), and demographic variables (age and 
gender). The types of words recalled served as dependent 
variables in this regression. 

results
The 3-way repeated MANCOVA that was conducted to 
test hypotheses 1 and 2 yielded a main-effect for the mean 
number of words recalled by word type across subjects, F 
(3, 35) = 4.58, p < 0.01, ή²=0.28. As shown in Table 1(last 
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row) all participants recalled more mental and physical 
threat words (ps < 0.05) than positive and neutral words. 
In addition, an interaction effect was found between the 
type of word and dental anxiety, F (3, 35) = 3.11, p < 0.05, 
ή²=0.21. That is, the main effect findings were clarified by 
the interaction effect (i.e., the differences in the means of 
recalled words within the dental anxiety subjects). The 
interaction is displayed in Figure 1. 

As shown in Figure 1 and in Table 1, the high DAS group 
recalled on average more mental-threat and physical-threat 
related words than positive words. Pairwise comparisons 
based on Bonferroni correction were significant (p < 0.05). 
The mean recall of neutral words did not differ significantly 
from threatening-related words and positive words (p > 
0.05). In contradistinction, the differences in recalled words 
by type within the control group were not significant (p 
> 0.05), although they recalled on average more neutral 
words than threatening words or positive words. These 
findings confirmed hypothesis 1 that maintained that 
subjects with dental anxiety would recall more threatening-
related words than positive words in comparison to subjects 
without dental anxiety, who will not demonstrate differ-
ences between the types of words recalled. The provision 

of preceding information about the dental procedure 
had no significant effect on the words recalled, F (1, 37) 
= 0.76., p > 0.05, ή²=0.02. In addition, the interactions of 
the information × dental anxiety, information × type of 
word, and information × dental anxiety × type of word were 
not significant (p > 0.05). Age, a covariate in the analysis, 
was also found as not significant (p > 0.05). Hypothesis 2 
regarding the effect of preceding information about the 
dental procedure was not confirmed.

 In order to examine the relative contribution of dental 
anxiety, provision of information about the treatment, 
type of surgical treatment (root canal/tooth extraction) 
and subjects’ demographic characteristics (gender and 
age) to the prediction of mean recalled words we con-
ducted four multiple regression analyses. 

Table 2 presents the results of the regression analysis 
for the mental threat-related words. The other three 
regression analyses did not display significant results. 

The percent of variance explained by the analysis in 
Table 2 was R2 = 23%, p < 0.05. The regression indicated 
that the only significant predictor for the recall of mental 
threat-related words was the DAS score, while the other 
predictors did not reach significance. The β coefficient for 
the DAS score was positive, indicating that the higher the 
dental anxiety, the higher the mental threat-related words 
recalled. These findings partially confirmed hypothesis 3, as 
dental anxiety scores predicted mental threat related words 
only, and did not predict the recall of the other three types 
of words (i.e., physical threat, positive and neutral words).

dIscussIon
The current study examined if the bias for mood-congru-
ent stimuli in anxiety (24) can be also found in regard to 

Table 1. Means and standard deviations of the four types of 
words by DAS

Group
Mental-
threat

Physical-
threat Positive Neutral

With dental anxiety 1.26±0.86 1.18±1.08 0.29±0.56 0.69±0.70

Without dental anxiety 0.47±0.61 0.83±1.16 0.37±0.68 1.04±1.08

Total 0.91±0.85 1.05±1.12 0.33±0.61 0.86±0.89

Figure 1. Mean number of words recalled by type and group

dental anixiety group

control group

Mental-
threat

Physical-
threat

Positive negative

Table 2. Multiple regression of predictive variables for the 
recall of mental threat-related words

Variables B SE β t

constant -0.47 0.97 -0.48

dental anxiety (daS score)a 0.12 0.05 0.38 2.53**

Provision of informationb 0.35 0.27 0.21 1.23

Type of surgical procedurec -0.18 0.28 -0.10 -0.65

genderd 0.18 0.28 0.11 0.64

age 0. 00 0.01 0.02 0.11

Note. regressions were run after a listwise deletion of cases with 
missing data. adaS coded as a continuous variable. binformation 
1=provided, 2= not provided. cType of surgical procedure coded as  
1= tooth extraction, 2=root canal treatments. dgender coded as  
1 = male, and 2 = female. **p < 0.01
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dental anxiety in the dental setting, and if preliminary 
information about the intended dental procedure affects 
this bias. In line with the first hypothesis, only subjects in 
the dental anxiety group recalled more mental-threat and 
physical-threat words than positive words. In contradis-
tinction, the controls showed a better recall for neutral 
words and not for threat-related words. The results of 
the multiple regression analysis support the results of 
the MANCOVA regarding the role that dental anxiety 
plays in the recall of threat related words. Specifically, we 
demonstrate that the dental anxiety score was a significant 
predictor for recall of mental threat-related words, so that 
higher scores of dental anxiety predicted higher number 
of mental threat-related words recalled. These findings 
confirmed hypothesis 3, and reconfirmed hypothesis 1.

These results reflect a tendency of subjects with dental 
anxiety for a mood-congruent bias in the context of the 
waiting room, an anxiety-provoking context for these 
subjects (1, 16). Patients with dental anxiety retrieve 
threat-related words more easily. The current findings 
confirm findings of previous studies that also used various 
types of relatively shallow incidental learning tasks, and 
demonstrated the tendency of individuals with dental 
anxiety to free recall threat-related words (26, 27). The fact 
that subjects with a low dental anxiety score demonstrated 
an improved recall of neutral words (but not of threat-
related words), may imply that unlike subjects with dental 
anxiety, they perceived the content of the waiting room as 
neutral, and not as anxiety provoking. Future studies can 
inquire if differences between patients with and without 
dental anxiety already appear in the waiting room at the 
encoding phase of information processing, or only at the 
retrieval phase. For such purpose, researchers should not 
only measure the retrieval of words, but also monitor the 
extent of attention directed toward threatening and neutral 
stimuli by patients with and without dental anxiety, while 
waiting for their dental treatment. 

Previous studies have demonstrated the devastating 
influence that dental anxiety has on the self-image of 
these patients, making them more sensitive to negative 
social evaluations (47) and undermining their self-esteem 
and morale (48). In accordance with these studies, it is 
possible that low self-esteem acted as a mediating vari-
able between the score of dental anxiety (the predictive 
variable) and the number of mental threat-related words 
recalled (the predicted variable), and contributed to the 
enhanced retrieval of mental threat-related words. In 
order to test this assumption, a self-esteem questionnaire 
can be delivered to patients waiting for their dental treat-

ment (in addition to the DAS), and a structural equation 
analysis can estimate the contribution of this variable to 
the retrieval of mental threat-related words. 

The second hypothesis, that provision of information 
will lead to better recall of positive words and worse recall 
of threatening words, was not corroborated. These results 
support the claims of Auerbach et al. (49) and Miller et al. 
(50) that not all individuals would benefit from provision 
of information about a future event. Auerbach et al. (49) 
found that persons with internal locus of control did 
better than those with external locus of control when 
receiving information on their future dental treatment. 
The researchers explained this finding as stemming from 
the tendency of persons with internal locus of control 
to actively search for relevant information insituations 
in which the behavior-outcome contingencies are not 
clear. Future studies may add a measurement of locus 
of control, in order to examine if the provision of infor-
mation will lead to a differential recall of threat-related 
words among patients with high and low locus of control, 
while waiting for the dentist.

The results can also be explained by the argument 
of Schwartz et al. (22), that the stressful pre-surgical 
situation may decrease the ability of patients to process 
relevant information. The current study does not allow 
us to conclude why the provision of information did not 
affect the retrieval of words. That is, we cannot conclude 
if this finding results from the stressful character of the 
pre-surgical situation, or from individual differences in 
the management of preliminary information given, or 
from an interaction between these two factors.

Several limitations of the study should be considered. 
First, the attentional bias for mood-congruent stimuli 
of the subjects was not measured, and hence we can-
not determine if the sensitivity of subjects with dental 
anxiety to threatening words already occurred during 
the encoding phase (and thus should be regarded as 
an attentional bias) or only appeared in the retrieval 
phase (therefore should be regarded as stemming from 
a heightened availability of mood-congruent stimuli in 
memory). Additional limitations include a relatively small 
sample, a self-report anxiety questionnaire associated with 
faking good bias, a non-random presentation of the words 
(lack of counterbalancing), and lack of consideration 
for variables such as age, education level, general mood 
before coming to the clinic, all factors that could affect 
the process of recall. Last but not least, although we tried 
to provide similar information in all cases, we could not 
neutralize non-verbal communications between doctor 
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and subject, which is also important in the determination 
of the anxiety level of the individual. 

conclusIons And recoMMendAtIons
In spite of these limitations, this is an in vivo inquiry 
of the impact of anxiety on sensitivity to threat and an 
inquiry that used an incidental learning paradigm, which 
is not subjected to social desirability bias (43-45). The 
results of the current study may provide ideas on how 
dentists could alleviate the tension of their patients in 
their clinical practice. First, we know that up to 15% 
of dental patients report considerable levels of dental 
phobia (6). Second, it is well-known that the dental con-
dition of patients with dental anxiety is generally worse 
than the condition of those without dental anxiety (35, 
51). Thus, it may be important for the dentist to use the 
DAS in order to identify those patients who suffer from 
high dental anxiety. The dentist has to bear in mind 
that for these patients, the waiting time in the clinic 
is not wasted time, but is actually an “exposure time” 
in which incidental learning of threatening stimuli is 
considerably enhanced. One option to decrease dental 
anxiety may be to plan the dentist’s clinical practice so 
as to shorten waiting time, thus patients will have less 
time to absorb negative experiences. While this could be 
to some extent avoidance, we believe that for the sake of 
dental treatment, this is fairly warranted. Another pos-
sibility would be desensitizing the anxiety by teaching 
patients to concentrate on relaxing stimuli (i.e., relaxing 
music, nature films, or pleasant images). Finally, there 
is also the option of referring these patients to a CBT 
therapist who will gradually expose them to threatening 
dental stimuli and strengthen their self-efficacy, thereby 
decreasing their tendency to avoid dental treatments in 
the future (52). 
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Appendix 1. Lists of items used in the study*

Neutral Mental Threat Physical Threat Positive

stairs despair migraine rest

table blame flu creation

chair imperviousness diabetes vacation

library suffocation burn fulfillment

ground failure dizziness happiness

weather disappointment jaundice love

floor danger itch compliment

shop loneliness bleeding agreement

*The list is translated from hebrew and sorted to the four types of words.


