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CHAPTER 6 
 

 

 

NEGATIVE EVENTS AND THEIR POTENTIAL RISK OF 
PRECIPITATING PATHOLOGICAL FORMS OF DENTAL 

ANXIETY 6

1 
Chapter 6 Negative events and their potential risk of precipitating 

pathological forms of dental anxiety 

                                                 
1 This chapter has been published as: OOSTERINK FMD, DE JONGH A, AARTMAN IHA (2009). 

Negative events and their potential risk of precipitating pathological forms of dental anxiety. J 

Anxiety Disord 2009; 23: 451-457. 

 



Chapter 6 

 124

Introduction 

 

In Pavlovian fear conditioning, a conditioned stimulus (CS, e.g. the sound of a dental 

drill) is paired with an unconditioned stimulus (US, e.g. pain: 1). Typically, when 

confronted with a similar sound the person shows a conditioned response, such as 

anxiety. More specifically, conditioning theories predict that objects and situations, 

which are irrationally feared, resemble experiences in which adversity previously 

occurred (2). In this respect, there is a compelling convergence of research suggesting 

that distressing or aversive experiences make people vulnerable and increase the risk 

of developing a broad range of anxiety disorders, such as general anxiety disorder (3), 

social phobia (4-6), panic disorder (7, 8), posttraumatic stress disorder (PTSD) (9) and 

specific phobia (5, 10). Research on specific phobias suggests a strong relationship 

between distressing events and the acquisition of several subtypes of specific phobias 

(heights, thunderstorms, blood-injury, driving and dentistry: 11-16). 

A clear example of a phobia, of which the onset is attributed by the majority 

of patients to painful, aversive or otherwise fear-inducing experiences, is dental phobia 

(1, 17-21) For example, DE JONGH, et al. (20) found that highly anxious dental 

patients were about five times more likely to have ever experienced a horrific dental 

treatment in their life, and almost six times more likely to have ever experienced a 

violent crime than their low dentally anxious counterparts.  

With regard to the acquisition of pathological forms of dental anxiety, two 

categories of experiences have been distinguished: dental treatment-related-distressing 

experiences, and distressing experiences which fulfil the Diagnostic Statistical Manual 

4th edition Revised (DSM-IV-TR) stressor criterion and are not related to the dental 

setting per se (22). Some examples of the first category involve (a) invasive dental 

treatments, for instance, root canal treatments or injections (for example, 1, 17, 18, 23-

26), (b) pain (for example, 1, 17, 18, 21, 27-29), (c) distress caused by dentists’ 

behaviour (see, for example, 15, 17, 25), (d) distressing emotional responses to dental 
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treatment (for example, feelings of helplessness or loss of control: see 19, 27, 30), and 

(e) distressing stories told by important others (15, 31). Examples of traumatic 

stressors reported by subjects with pathological forms of dental anxiety are (a) sexual 

abuse (see, for example, 32-34), (b) war trauma (35), (c) severe traffic accidents (36); 

(d) a tragic death of a loved one (37), (d) a distressing medical experience (38) and (e) 

physical assault (20, 33).  

These data suggest that certain types of experiences may be implicated in the 

subsequent development of dental anxiety, but we are not aware of any study that has 

examined the whole spectrum of these experiences, and their relationship with present 

levels of anxiety. More specifically, it is not clear whether some experiences are more 

critical than others in terms of precipitating dental phobia onset.  

Although there is considerable evidence showing a meaningful relationship 

between distressing experiences and the development of anxiety (e.g. 10), the role of 

gender in this association is less clear. For example, a consistent finding across studies 

on traumatic experiences is a gender difference indicating a higher conditional 

probability of trauma-related psychopathology in women in response to stressful 

experiences than men (e.g. 9, 39). Yet, not for all types of anxiety disorders could such 

a gender-related pattern be determined. For example, in a study on general anxiety 

disorder (3), no gender differences in relation to life experiences were reported. In a 

study on specific phobias, only one distressing experience, i.e. violence in the 

childhood household was found to contribute to the development of specific phobia 

in women, and not in men (5). Conversely, a study among blood-injection-injury 

phobic adults failed to show support for the contention of different etiological 

pathways for women and men (11). However, the focus of this study was on 

determining differences in etiological background in terms of recall of the initial 

conditioning event, rather than on differences in probable risk of having a phobic fear 

in relation to a variety of previous life events.  
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The present study extends previous research on the association between 

distressing experiences and pathological forms of anxiety. Counter to previous studies, 

in which phobics were asked to recall a specific conditioning event that preceded the 

onset of their phobia (e.g. 14), in the present study, healthy subjects were asked to 

indicate any traumatic exposure or aversive encounter with a dental object or situation 

they ever had experienced in their lives. The study has four aims. Firstly, to examine 

the relationship between retrospective accounts of a broad range of distressing dental 

experiences and general traumatic experiences. Secondly, to determine which of these 

experiences are most closely associated with excessive levels of current dental anxiety. 

One way to define whether anxiety is excessive, disruptive or ‘pathological’, is to apply 

the diagnostic criteria of a classification system of distinct diagnostic syndromes such 

as DSM-IV-TR (Diagnostic and Statistical Manual of Mental Disorders, DSM–IV–TR) (22). 

One disadvantage of such a categorical operationalisation is that it defines a ‘type’ 

rather than a ‘degree’ (40, 41). Another way to assess whether anxiety is excessive or 

pathological, is the use of a validated questionnaire using an empirically defined cut-

off score. To maximize validity in the present study, both operationalisations of 

pathological anxiety are applied. The third aim of the present study was to assess 

gender-specific differences with regard to association between distressing events and a 

pathological level of current dental anxiety. Final aim was to determine which 

combination of distressing experiences was most strongly related to a pathological 

level of current dental anxiety. 

 

 

Method 

 

Participants For the present study, 1,942 healthy dental patients were approached. 

Patients were included if they had reached the age of 18 and had sufficient command 

of the written Dutch language. Of all patients who were approached, 1,464 patients 
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(75.3%) agreed to participate and completed the questionnaire. Reported reasons for 

refusal were: do not feel like (N=257), insufficient command of the Dutch language 

(N=99), being busy with something else (N=72), forgot my reading glasses (N=5) and 

other (N=45). 

 

Assessment A questionnaire booklet containing a number of self-report measures 

was used. In the first part, demographic variables (for example, age, gender, marital 

status and country of birth) were assessed.  

In the second part of this booklet, pathological forms of dental anxiety were 

assessed by means of two operationalisations. The first was the Short version of the 

Dental Anxiety Inventory (S-DAI) (42), which was used to assess level of dental 

anxiety. This questionnaire contains nine items, which are rated on a 5-point Likert-

type scale. The total scores on this questionnaire can range from 9 to 45. For clinical 

purposes, a patient with an S-DAI score of 36 or higher is considered clinically 

dentally anxious (i.e. HDA). This instrument has good psychometric properties (42). 

The second questionnaire, the Phobia Checklist, was based on the DSM-IV-TR 

criteria for specific phobia (22). More specifically, a positive screen for specific dental 

phobia was assumed to be present only if the patient answered all of the following 

questions in the affirmative: (i) I have a fear of dental treatment or withstand the 

dental treatment with intense fear, (ii) I avoid or give up things because of this fear, 

(iii) This fear is excessive or greater than justified and (iv) The anxiety or avoidance 

interferes significantly with daily functioning. The first three criteria were adopted to 

assess prevalence rates of different phobia subtypes in the general population (43); the 

fourth was added into this study in order to achieve a better coverage of the set of 

DSM-IV-TR criteria. The Phobia Checklist was validated against the Structured 

Clinical Interview for DSM-IV (SCID) (44) as gold standard in a sample of 22 patients 

with dental phobia and 133 patients without dental phobia. In the validation process, 

all patients completed the Phobia Checklist and were assessed using the anxiety 
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disorder module of the SCID. The results revealed excellent sensitivity (0.95) and 

specificity (0.99) and an overall hit rate of 97%. Accordingly, the Phobia Checklist was 

considered a valid screening tool for dental phobia. 

The third part of the booklet consisted of the Level of Exposure Dental 

Experiences Questionnaire (LOE-DEQ) (45). The 23 items of the LOE-DEQ pertain 

to the presence or absence of different types of experiences both inside and outside 

the dental setting, and were based on a comprehensive literature review taking into 

account almost every experience that has ever been reported to be associated with 

dental anxiety onset (42). The LOE-DEQ has two main sections: 16 items pertaining 

to typical dental experiences (i.e. root canal treatments, injections, extractions, drilled 

in teeth, treatment causing pain, after treatment, during treatment: suffocation, nausea, 

embarrassment, helplessness, treatment by an impolite/rude dentist, criticised by 

dentist, lack of sufficient information provided by the dentist, lack of understanding 

of the dentist, frightening stories told by others, frightening stories told in the media 

and witnessing a treatment of an extremely dentally anxious patient), and 7 items 

pertaining to general DSM-IV-TR traumatic life events (i.e. serious accident, tragically 

death, natural disaster or war, horrific medical treatment, violent crime and sexual 

assault). When completing the questionnaire, the individual is confronted with each of 

the items and is asked to tick whether he or she ‘never’ (score 0) or ‘ever’ (score 1) had 

the distressing experience. The LOE-DEQ has proven to have good psychometric 

properties with adequate discriminant, concurrent and predictive validity (42). 

 

Procedure The patients were approached by one of six advanced graduate students 

while visiting their dentist in one of sixteen selected dental practices located across the 

Netherlands. After a brief introduction, participants were invited to complete a 

questionnaire booklet while waiting for their dental appointment. Of all participants 

who agreed to participate written informed consent was obtained. The decision to use 

face-to-face administration, rather than telephone, mail or internet administration, was 
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based on considerations related to coverage properties, accuracy of the screening, 

response rate and length of the survey/respondent burden (see 46). The study was 

approved by the Ethical Committee of the VU University Medical Center. 

 

Statistical analyses Prevalence rates of different distressing experiences, dental 

anxiety and dental phobia were assessed by means of descriptives. Gender differences 

in level of dental anxiety and total number of distressing experiences were assessed 

using independent t-tests. The difference in the overall prevalence rate of dental 

phobias in men and women was tested by means of a Chi-square test. The association 

between being highly dentally anxious (i.e. a S-DAI total score >36, HDA), or a 

positive screen for dental phobia (i.e. fulfilling all criteria of the Phobia Checklist, DP), 

and previous distressing experiences, was estimated by the adjusted odds ratio (OR) 

and 95% confidence intervals (95%CI). Gender differences were assessed by 

calculation of the interaction effects between type of experience and gender. 

Whenever the interaction effect was significant, Odds Ratios (ORs) and confidence 

intervals for women and men were reported separately. Finally, to determine the 

combination of experiences with the strongest association with pathological levels of 

current dental anxiety, all distressing experiences were included in separate stepwise 

logistic regression analyses, using the forward conditional method with either HDA or 

DP as outcome variable. The Hosmer-Lemeshow goodness of fit chi-square was used 

to calculate how well the data fitted the models. For all statistical analyses, a P-value < 

0.05 was considered statistically significant.  

 

 

Results 

 

Participants Of the 1,466 completed questionnaires, two could not be used, because 

of missing data (less than 80% completed) and were excluded from subsequent data 
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analyses. Of the 1,464 remaining participants, 865 were female (59.1%) and 597 were 

male (40.8%), the gender of two participants (0.1%) remained unknown. The age of 

the respondents varied between 18 and 85 yr (Mean=44.6, SD=15.3).  

The marital status of the participants revealed that 13.9% were singles, 

whereas 69.4% were married or cohabiting, 8.3% were dating, and 8.2% were 

divorced or widowed. Of four participants (0.2%), the marital status remained 

unknown. The distribution of ethnicity showed that 90.5% of the participants were 

Dutch, 2.3% were Surinamese, 1.0% Moroccan, 0.8% Turkish, 0.5% Antillean, while 

4.5% reported another ethnic background. Five participants (0.3%) failed to disclose 

their ethnicity. The prevalence rates are clearly not sufficient to support subgroup 

analyses.  

The mean S-DAI score for the total sample was 18.2 (SD=9.3). Of the 

participants, 114 (7.8%) scored 36 or higher on the S-DAI. Women scored 

significantly higher on the S-DAI than men [t(1452)=8.61; P<0.001]. Twenty-five 

participants (1.7%) fulfilled the screening criteria of a dental phobia, with women 

significantly more frequently meeting these criteria than men [21 versus 4; χ2(1)= 6.52; 

P=0.01].  

 

Prevalence of distressing experiences The vast majority of the participants (95.7%) 

reported at least one distressing experience during their lives: 80.4% reported at least 

one distressing experience outside the dental setting, and 86.5% inside the dental 

setting. The last percentage includes the participants who indicated a modelling 

experience (i.e. witnessing a treatment of an extremely anxious patient, 14.4%), and 

those remembered a situation in which they were exposed to negative information 

about dental treatment (i.e. stories, 42.4%: information from the media, 24.4%). 

In Table 1, the prevalence rates of the 23 different types of distressing 

experiences are presented. Most prevalent distressing experiences were a tragic death or 

illness of a loved one (56.4%), a horrific medical treatment (48.1%), and extreme pain 
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after a dental treatment (46.9%). Least prevalent experiences were having been victim 

of a violent crime (12.3%), natural disaster or war (11.1%) or sexual assault (4.6%).  

 

Distressing experiences and the association with high levels of dental anxiety 

Table 1 also displays the percentages of those participants with the distressing 

experience present with HDA. Of those ever felt extremely embarrassed, 24.2% 

scored ≥ 36 on the S-DAI, and of those ever felt extremely nauseous, 22.9% were 

highly dentally anxious. The lowest percentages were found for victim of a natural 

disaster or war (3.7%), witnessing someone getting seriously injured or killed (7.6%) 

and a tragic death or illness of a loved one (8.2%).  

Table 2 presents the adjusted associations (ORs) between distressing dental 

experiences present with HDA and corresponding 95%CI intervals. The probability 

of HDA was highest in persons who reported experiences involving distressing 

emotional or physical responses. For example, when an individual had reported an 

experience involving extreme helplessness, that person was 8.2 times more likely to 

suffer from HDA than a subject who had not reported an incident in which he or she 

felt helpless. Similarly, when a person had reported to have ever felt extremely 

embarrassed, or an experience regarding being extremely nauseous, or had reported a 

lack of understanding by their dentist, were respectively 5.5, 5.3 and 4.4 times more 

likely to suffer from HDA, when compared with someone who had not reported such 

an experience.  

 

Distressing experiences and association with dental phobia Table 1 also shows 

the percentages of those participants with the distressing experience present fulfilling 

criteria of dental phobia (DP). Of those ever felt extremely embarrassed, 7.1% were 

phobic, and of those ever felt extremely nauseous or almost suffocating during 

treatment 6.8% were fulfilling the dental phobia criteria. The lowest percentages were 
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found for natural disaster or war (0.6%), root canal treatment (1.5%), and death or 

illness of a loved one (1.6%).  

Table 2 presents the probability of DP by event type. The probability of 

current DP was highest in persons who reported ever having experienced disruptive 

emotional reactions, such as extreme helplessness (OR=16.2), almost suffocation 

(OR=8.1) or extreme embarrassment (OR=8.0).  

 

Gender differences No significant gender differences were found in the total number 

of distressing experiences reported [P=0.18]. With regard to the associations between 

the exposure to each of the different experiences, and having a high level of dental 

anxiety, only with regard to the experience of having had a root canal treatment, a 

significant interaction effect for gender was found [Wald=7.03, P=0.008]. For women, 

no significant association between this item and HDA presence could be detected 

[OR=0.54, P=0.06], while for men, the association reached significance OR=2.65, 

P<0.001.With regard to the probability of DP by event type, for none of the 

distressing experiences, a significant interaction effect for gender was found. That is, 

no type of distressing experience appeared to have a higher probability for developing 

DP in women than in men. 

 

Determining the combination of experiences most predictive of developing 

pathological levels of dental anxiety To determine which combination of 

experiences maximized the prediction of current HDA and DP, all 23 distressing 

experiences were entered in two separate stepwise logistic regression analyses with 

either HDA or DP as dependent variables. As shown in Table 3, four types of 

experiences maximized the prediction of HDA: lack of understanding by the dentist, 

extreme helplessness, extreme nausea, and extreme embarrassment during treatment 

[goodness of fit chi-square=2.34, d.f.=3, P=0.51]. This combination accounted for 

23.9% of the variance of current HDA.  
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Table 1 Prevalence of distressing experiences and prevalence of high dental anxiety (HDA)  

and dental phobia (DP) in relation to these experiences 

 Prevalence of experience Rate HDA in relation to 
experience 

Rate of DP  
in response to 

experience 

Type of distressing experience  % N SE % N % N 
a tragic death or illness of a loved one 56.4 819 0.02  8.2 67 1.6 13 
an horrific medical treatment 48.1 698 0.02  8.6 60 2.0  14 
extreme pain after a dental treatment 46.9 684 0.02 11.0 75 2.8 19 
information in the media regarding dentistry  42.4 618 0.02 11.7 72 2.4 15 
a tooth drilled  39.5 576 0.02 13.2 76 3.1 18 
witnessing someone being seriously injured or killed 35.4 514 0.02  7.6 39 1.8 9 
a tooth extracted  35.3 513 0.02 12.5 64 3.3 17 
extreme helplessness during dental treatment 32.1 468 0.02 18.6 87 6.8 14 
an injection 31.2 455 0.02 14.1 64 3.1 14 
a root canal treatment  27.9 406 0.02 11.8 48 1.5  6 
an impolite or rude dentist 27.1 394 0.02 15.0 59 2.8 11 
a dentist not providing sufficient information about invasive treatments 26.7 388 0.02 14.4 56 3.4 13 
frightening or horrific stories about dental experiences 24.4 355 0.02  9.6 34 2.5  9 
seriously getting injured in an accident 21.9 318 0.02  9.1 29 2.5  8 
lack of understanding of the dentist  17.4 253 0.02 19.8 50 4.7 12 
a criticizing dentist  16.7 242 0.02 14.9 36 4.1 10 
a treatment of an extremely anxious patient 14.4 210 0.02 11.0 23 1.9  4 
almost suffocation during dental treatment 14.2 207 0.02 16.4 34 6.8 14 
extreme nausea during dental treatment 14.1 205 0.02 22.9 47 7.1 13 
extreme embarrassment during dental treatment 12.5 182 0.02 24.2 44 2.4 15 
a violent crime 12.3 179 0.02 11.2 20 3.4  6 
a natural disaster or war 11.1 162 0.02  3.7 6 0.6  1 
sexual assault  4.6  67 0.03 11.9 8 4.5  3 
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Table 2 Distressing experiences and the likelihood (OR) of high dental anxiety (HDA) and dental phobia (DP) 

bold indicates that the OR is not significant OR= adjusted odds Ratios

 HDA DP
 OR 95 CI P value OR 95 CI P value 
Type of distressing experience
a tragic death or illness of a loved one 1.13 0.77 -1.67 0.540 0.91 0.41 - 2.05 0.825 
an horrific medical treatment 1.24 0.84 -1.82 0.270 1.52 0.67 - 3.43 0.320 
extreme pain after a dental treatment 2.39 1.59 -3.58 <0.001 3.67 1.46 - 9.24 0.006 
information in the media regarding dentistry 2.50 1.68 -3.71 <0.001 2.58 1.09 - 6.12 0.032 
a tooth drilled 3.37 2.45 -5.05 <0.001 4.03 1.67 - 9.71 0.002 
witnessing someone being seriously injured or killed 0.96 0.64 -1.43 0.820 1.09 0.48 - 2.52 0.833 
a tooth extracted 2.54 1.73 -3.74 <0.001 4.00 1.71 - 9.34 0.001 
extreme helplessness during dental treatment 8.17 5.22-12.78 <0.001 16.24 4.83-54.53 <0.001 
an injection 3.13 2.12- 4.61 <0.001 2.87 1.29 - 6.38 0.009 
a root canal treatment 1.99 1.35- 2.95 0.001 0.81 0.32 -2.05 0.658 
an impolite or rude dentist 3.22 2.19- 4.75 <0.001 2.15 0.97 -4.78 0.060 
a dentist not providing sufficient information about invasive 2.92 1.98- 4.30 <0.001 3.03 1.37 -6.69 0.006 
frightening or horrific stories about dental experiences 1.34 0.88- 2.05 0.170 2.01 0.61 -4.68 0.107 
seriously getting injured in an accident 1.25 0.80- 195 0.320 1.80 0.76 -4.23 0.180 
lack of understanding of the dentist 4.35 2.92- 6.48 <0.001 4.52 2.04-10.02 <0.001 
a criticizing dentist 2.57 1.68- 3.91 <0.001 3.42 1.52 - 7.71 0.003 
a treatment of an extremely anxious patient 1.56 0.96- 2.53 0.070 1.19 0.40 - 3.52 0.752 
almost suffocation during dental treatment 2.91 1.89- 4.48 <0.001 8.12 3.63-18.14 <0.001 
extreme nausea during dental treatment 5.25 3.49- 7.90 <0.001 8.22 3.68-18.38 <0.001 
extreme embarrassment during dental treatment 5.46 3.60- 8.27 <0.001 8.02 3.60-17.86 <0.001 
a violent crime 1.61 0.97- 2.69 0.070 2.57 1.00 - 6.61 0.050 
a natural disaster or war 0.43 0.19- 0.99 0.050 0.35 0.05 - 2.58 0.300 
sexual assault 1.68 0.78- 3.61 0.180 3.03 0.88-10.42 0.079 
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Also shown in Table 3, is that a combination of five types of experiences 

maximized the prediction of current DP. That is, the combination of having 

experienced a distressing tooth extraction, a root canal treatment, and the experiences 

of almost suffocation, extreme helplessness, and extreme nausea [goodness of fit chi-

square=5.16, d.f.=6, P=0.52] accounted for 31.2% of the variance of current DP.  

 

 

Discussion 

 

The current findings are consistent with results from other studies showing that 

having witnessed a tragic death or illness, having experienced a horrific medical 

treatment and having experienced extreme pain after a dental treatment are among the 

most prevalent distressing life experiences (20). However, prevalence rates of 

pathological dental anxiety varied widely across stressor type. Pathological forms of 

current dental anxiety appeared to be most closely associated with retrospective 

accounts of aversive experiences within the dental setting. 

This finding synthesises results from several previous studies (e.g. 17-19, 30), 

albeit these studies often covered only a very limited range of potential distressing 

dental episodes. The finding that the presence of pathological dental anxiety was 

significantly associated with retrospective accounts of exposure to invasive dental 

procedures (e.g. injections and extractions), emotional responses (e.g. helplessness, 

embarrassment) as well as dentist characteristics (e.g. rude or impolite dentist), and 

exposure to negative stories supports the notion that a Pavlovian conditioning model 

is helpful in understanding the onset of dental phobias. The fact that both methods of 

assessing pathological dental anxiety used in the present study were found to be 

associated with similar types of dentistry-related experiences supports the stability of 

the current findings.  
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A noteworthy finding of the present study was that pathological dental anxiety was 

not significantly associated with reports of traumatic experiences outside the dental 

setting. This is in contrast with results of earlier studies showing significant 

associations between several such traumatic experiences and dental anxiety (33, 35, 

36). A plausible explanation for this difference may be that the current study used a 

regular sample of relatively ‘healthy’ subjects, while the aforementioned studies used 

samples taken from subpopulations consisting of individuals with an abuse history 

(33), displaying high levels of dental anxiety (36, 47), or suffering from 

psychopathological conditions of which the level of co-morbidity is likely to be high 

(35). Thus, the fact that in the current study no association between dental  

anxiety and any DSM-IV-TR traumatic experience was found, seems plausible because 

of the low degree of co-morbidity in the present sample. 

The most important research question of the present study was to determine 

which types of experiences are associated with pathological forms of current dental 

anxiety as this relates to the question which types of experiences may be most critical 

in terms of precipitating excessive levels of dental anxiety onset. A large array of 

studies on dental anxiety suggests that the experience of pain is one of the most 

powerful conditioning experience in terms of the development of dental phobia (see 

for example, 1, 23, 24, 26, 28). Among the wide variety of dental experiences 

potentially predisposing to pathological forms of dental anxiety investigated in the 

present study, including pain, the retrospective report of helplessness during treatment 

was found to be most strongly associated with pathological levels of current dental 

anxiety. More specifically, a positive screen of dental phobia appeared to be 16 times 

more likely if one had experienced helplessness during one or more past dental 

treatments. To this end, our findings are in accordance with earlier studies on dental 

anxiety showing perceived lack of control to be a significant correlate of dental anxiety 

and long-term avoidance (see for example, 48, 49).  
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Table 3 Final results of the stepwise logistic regression analysis in the analysis of ‘high dental anxiety’ (1= yes, 0=no) and ‘fulfilling criteria for 

dental phobia’(1= yes, 0=no) 

High Dental Anxiety        
Type of distressing experience B1 SE B Wald OR2 95.0% C.I. 3 p-value 
Lack of understanding by the dentist 0.52 0.24 4.76 1.68 1.05-2.67 0.030 
Extreme helplessness during dental 1.62 0.27 46.62 5.01 3.01-8.52 <0.001 
Extreme nausea during dental treatment 0.95 0.24 16.53 2.60 1.63-4.11 <0.001 
Extreme embarrassment during treatment 0.84 0.24 11.80 2.31 1.43-3.72 0.001 
Constant -3.90 0.22 327.81 0.00  0.020  
       
Positive screen for Dental Phobia       
Type of distressing experience       
A tooth extracted  1.12 0.52 4.60 3.04 1.10-8.40 0.030 
A root canal treatment -1.55 0.56 7.80 0.21 0.07-0.63 0.005 
Almost suffocation during treatment 1.16 0.48 5.83 3.19 1.24-8.18 0.016 
Extreme helplessness during dental 3.26 1.05 9.63 26.13 3.33-205.17 0.002 
Extreme nausea during dental treatment 1.25 0.48 6.80 3.47 1.36-8.85 0.009 
Constant -7.44 1.05 50.351 0.01  <0.001 

1 estimated regression coefficient 2 adjusted odds ratio (OR=exp B) 3 95% CI confidence limits for the odds ratio
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The importance of helplessness has particularly been recognized in the field 

of traumatic stress, as research data indicate that a sense of helplessness and a 

disrupted emotional reaction occurring at the time of an experience are most 

predictive of PTSD symptomatology (50, 51). The response to a distressing 

experience with helplessness is even a key characteristic (i.e. A2 criterion), which 

defines a potentially traumatizing event and its experience is a diagnostic requirement 

for the diagnosis PTSD in DSM-IV-TR (22). Apparently, subjective estimates of the 

intensity of emotions, particularly lack of control at the time of an event, are not only 

related to the development of PTSD, but also play a role in the acquisition of certain 

types of specific phobias.  

The logistic regression analyses suggest that not only the subjective experience 

of helplessness, but helplessness combined with other forms of emotional (i.e. 

embarrassment) and physical (i.e. nausea) disruptive reactions are strongly associated 

with dental anxiety and phobia. This is of importance for several reasons. First, this 

supports the notion of interoceptive UCSs (e.g. aversive visceral sensations or gut 

feelings) as powerful conditioning experiences, a phenomenon which is considered as 

‘poorly understood, and generally not recognized, by contemporary clinical 

researchers’ (52). Moreover, it suggests that the acquisition of pathological levels of 

dental anxiety might be the result of several, cumulative exposures to distressing 

events over a longer period of time, rather than of a one-trial learning experience. 

Taking into account the level of explained variance found in the present study, it 

seems that negative dental episodes, including their peritraumatic emotionally 

disruptive states, are not the only risk factors for dental anxiety onset, and indicate 

that other factors, such as co-morbid pathology and genetic susceptibility, may be 

important mediators of this relationship. 

Finally, similar distressing experiences in women and men were predictive in 

pathological levels of dental anxiety development. Only one significant gender 

difference (having received a distressing root canal treatment) could be detected, but 
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as this was the only significant interaction-effect that emerged, it is plausible that it 

could be attributed to a type-I error. The current findings are in line with previous 

studies on gender effects in anxiety disorders showing very few gender differences in 

the pathways to anxiety (3, 5, 11) with PTSD being a notable exception (e.g. 9, 39). 

The most plausible explanation for the latter finding is that exposure to certain 

potential stressors responsible for the acquisition of PTSD is unevenly distributed 

among women (i.e. rape) and men (i.e. combat). This is in contrast with, for example, 

individuals suffering from dental anxiety for whom it is unlikely that exposure to 

certain types of potentially conditioning experiences within the dental setting would be 

gender specific.  

At least one important limitation of the study needs to be mentioned. Because 

of the retrospective design of the current study, questions can be raised about the 

validity of the information obtained on distressing life experiences in the present 

study. Individuals with dental anxiety or with an anxious personality experience 

potentially aversive situations as more traumatic than non-fearful individuals. 

However, the finding that dental anxiety is associated with negative dental experiences 

and not with other (even more) negative or aversive experiences in general may argue 

against this explanation. Clearly, in the ideal situation, longitudinal studies collecting 

prospective data should be used in order to prevent recall issues, albeit this is often 

difficult, because of financial and practical reasons (53). With regard to the reliability 

of the retrospective accounts of the respondents, it should be noted that in the 

present study, subjects were not asked to indicate their mode of onset or initial 

aversive encounter with the phobic stimulus, which may be far more difficult to recall, 

than indicating whether or not a specific situation occurred, as was requested in the 

present study. Furthermore, a study on the influence of psychopathology on memory 

has shown that there is little reason to link psychiatric pathology with less reliable or 

less valid recall of earlier life experiences (54). To this end, it has been argued that 

direct conditioning events are even extremely well remembered as autobiographical 
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memories, and are likely to be stronger when they are unique, unexpected, provoke 

emotions, and have important consequences (55, 56).  

Despite this limitation, several strengths are noteworthy. Firstly, the large 

sample comprising healthy subjects used in the current study may have reduced the 

bias of self-selected respondents, as may not have been the case in previous studies 

with clinical samples. The large sample, and the use of different operationalisations of 

a pathological level of dental anxiety, may have also increased both internal and 

external validity of the results. Secondly, to our knowledge, this is the first study that 

investigated the subjective impact of both dentistry related, and non-dental 

experiences fulfilling the DSM-stressor criterion definition, in relation to a wide 

variety of other types of subjective estimates of the intensity of events on the 

subsequent development of dental anxiety. Another strength may be its clinical 

significance. Increased understanding of the nature of emotional responses during 

treatment associated with the emergence of dental anxiety is likely to facilitate the 

application of interventions for those likely to be at risk. To this end, the results 

strongly suggest that avoidance behavior and anxiety in dental phobia could be 

reduced by optimizing anxious dental patients’ control over the dental treatment. 

Indeed, it has been found that an intervention that leads to an increased level of 

control, reduces various patient insecurities during treatment to a minimum, and 

increases the level of trust in the treating dentist (57). Thus, the more sense of control 

patients experience, or the more they perceive they can influence the treatment to a 

certain degree, the less likely it is that anxiety and avoidance behaviour emerge.  

In conclusion, the present data seem to indicate that the development of 

dental anxiety is uniquely associated with exposure to a variety of previous distressing 

dental experiences, with the experience of helplessness being the most salient 

example. With regard to the association between pathological forms of dental anxiety 

and distressing experiences, gender does not seem to play a meaningful role. It will be 

of considerable theoretical interest to explore the relative importance of helplessness 
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and similar forms of emotional or interoceptive (e.g. gastro-intestinal) responses in the 

development of other subtypes of phobias as well as in other anxiety disorders in a 

prospective design. 

 

 



Chapter 6 

 142

References 

 

1 DAVEY GCL. Dental phobias and anxieties: Evidence for conditioning processes in 

the acquisition and modulation of a learned fear. Behav Res Ther 1989; 27: 51-58. 

2 RACHMAN S. The conditioning theory of fear-acquisition: a critical examination. Behav 

Res Ther 1977; 15: 375-387. 

3 BLAZER D, HUGHES D, GEORGE LK. Stressful life events and the onset of a 

generalized anxiety syndrome. Am J Psychiatry 1987; 144: 1178-1183. 

4 CHARTIER MJ, WALKER JR, STEIN MB. Social phobia and potential childhood risk 

factors in a community sample. Psychol Med 2001; 31: 307-315. 

5 MAGEE WJ. Effects of negative life experiences on phobia onset. Soc Psychiatry 

Psychiatr Epidemiol 1999; 34: 343-351. 

6 MARTEINSDOTTIR I, SVENSSON A, SVEDBERG M, ANDERBERG UM, VON 

KNORRING L. The role of life events in social phobia. Nordic J Psychiatry 2007; 61: 207 

- 212. 

7 FARAVELLI C. Life events preceding the onset of panic disorder. J Affect Disord 1985; 

9: 103-105. 

8 ROY-BYRNE PP, GERACI M, UHDE TW. Life events and the onset of panic disorder. 

Am J Psychiatry 1986; 143: 1424-1427. 

9 BRESLAU N, CHILCOAT HD, KESSLER RC, PETERSON EL, LUCIA VC. Vulnerability 

to assaultive violence: further specification of the sex difference in post-traumatic 

stress disorder. Psychol Med 1999; 29: 813-821. 

10 MENZIES RG, CLARK JC. The etiology of phobias: a non-associative account. Clin 

Psychol Rev 1995; 16: 337-361. 

11 KLEINKNECHT RA. Acquisition of blood, injury, and needle fears and phobias. Behav 

Res Ther 1994; 32: 817-823. 

12 LIDDELL A, LYONS M. Thunderstorm phobias. Behav Res Ther 1978; 16: 306-308. 

13 MENZIES RG, CLARKE JC. The etiology of acrophobia and its relationship to severity 

and individual response patterns. Behav Res Ther 1995; 33: 795-803. 



Negative events and dental anxiety 

143 

14 MENZIES RG, CLARKE JC. The etiology of fear of heights and its relationship to 

severity and individual response patterns. Behav Res Ther 1993; 31: 355-365. 

15 MOORE R, BRODSGAARD I, BIRN H. Manifestations, acquisition and diagnostic 

categories of dental fear in a self-referred population. Behav Res Ther 1991; 29: 51-60. 

16 MUNJACK DJ. The onset of driving phobias. J Behav Ther Exp Psychiatry 1984; 15: 305-

308. 

17 ABRAHAMSSON KH, BERGGREN U, HALLBERG L, CARLSSON SG. Dental phobic 

patients' view of dental anxiety and experiences in dental care: a qualitative study. 

Scand J Caring Sci 2002; 16: 188-196. 

18 BERGGREN U, MEYNERT G. Dental fear and avoidance: causes, symptoms, and 

consequences. J Am Dent Assoc 1984; 109: 247-251. 

19 DE JONGH A, AARTMAN IH, BRAND N. Trauma-related phenomena in anxious dental 

patients. Community Dent Oral Epidemiol 2003; 31: 52-58. 

20 DE JONGH A, FRANSEN J, OOSTERINK-WUBBE FMD, AARTMAN IHA. Psychological 

trauma exposure and trauma symptoms among individuals with high and low levels 

of dental anxiety. Eur J Oral Sci 2006; 114: 286-292. 

21 DE JONGH A, MURIS P, TER HORST G, DUYX MP. Acquisition and maintenance of 

dental anxiety: the role of conditioning experiences and cognitive factors. Behav Res 

Ther 1995; 33: 205-210. 

22 AMERICAN PSYCHIATRIC ASSOCIATION (APA). Diagnostic and Statistical Manual of 

Mental Disorders (DSM-IV-TR). Washington, DC: American Psychiatric Association, 

2000. 

23 LIDDELL A, GOSSE V. Characteristics of early unpleasant dental experiences. J Behav 

Ther Exp Psychiatry 1998; 29: 227-237. 

24 LOCKER D, SHAPIRO D, LIDDELL A. Negative dental experiences and their 

relationship to dental anxiety. Community Dent Health 1996; 13: 86-92. 

25 STOUTHARD ME, RIJKSE A, VAN DEN BERG R. [Etiology of the fear of 

dentistry][Article in Dutch]. Ned Tijdschr Tandheelkd 1992; 99: 66-68. 

26 VASSEND O. Anxiety, pain and discomfort associated with dental treatment. Behav Res 

Ther 1993; 31: 659-666. 



Chapter 6 

 144

27 DE JONGH A, VAN DER BURG J, VAN OVERMEIR M, AARTMAN I, VAN ZUUREN FJ. 

Trauma-related sequelae in individuals with a high level of dental anxiety. Does this 

interfere with treatment outcome? Behav Res Ther 2002; 40: 1017-1029. 

28 SKARET E, RAADAL M, BERG E, KVALE G. Dental anxiety among 18-yr-olds in 

Norway. Prevalence and related factors. Eur J Oral Sci 1998; 106: 835-843. 

29 VERSLOOT J, VEERKAMP JSJ, HOOGSTRATEN J. Children's self-reported pain at the 

dentist. Pain 2008; 137: 389-394. 

30 MOORE R, BRODSGAARD I, ROSENBERG N. The contribution of embarrassment to 

phobic dental anxiety: a qualitative research study. BMC Psychiatry 2004; 4: 10. 

31 ABRAHAMSSON KH, BERGGREN U, CARLSSON SG. Psychosocial aspects of dental 

and general fears in dental phobic patients. Acta Odontol Scand 2000; 58: 37-43. 

32 LEENERS B, STILLER R, BLOCK E, GORRES G, IMTHURN B, RATH W. Consequences 

of childhood sexual abuse experiences on dental care. J Psychosom Res 2007; 62: 581. 

33 WALKER EA, MILGROM PM, WEINSTEIN P, GETZ T, RICHARDSON R. Assessing 

abuse and neglect and dental fear in women. J Am Dent Assoc 1996; 127: 485-490. 

34 WILLUMSEN T. The impact of childhood sexual abuse on dental fear. Community Dent 

Oral Epidemiol 2004; 32: 73-79. 

35 FRIEDLANDER AH, MILLS MJ, WITTLIN BJ. Dental management considerations for 

the patient with post-traumatic stress disorder. Oral Surg Oral Med Oral Pathol 1987; 

63: 669-673. 

36 SMYTH JS. A programme for the treatment of severe dental fear. Report of three 

cases. Aust Dent J 1999; 44: 275-278. 

37 BERGGREN U. General and specific fears in referred and self-referred adult patients 

with extreme dental anxiety. Behav Res Ther 1992; 30: 395. 

38 LAUTCH H. Dental phobia. Br J Psychiatry 1971; 119: 151-158. 

39 KESSLER RC, SONNEGA A, BROMET E, HUGHES M, NELSON CB. Posttraumatic 

stress disorder in the National Comorbidity Survey. Arch Gen Psychiatry 1995; 52: 

1048-1060. 

40 KRAEMER HC. DSM categories and dimensions in clinical and research contexts. Int J 

Methods Psychiatr Res 2007; 16: S8-S15. 



Negative events and dental anxiety 

145 

41 WIDIGER TA, SAMUEL DB. Diagnostic Categories or Dimensions? A Question for 

the Diagnostic and Statistical Manual of Mental Disorders-Fifth Edition. J Abnorm 

Psychol 2005; 114: 494-504. 

42 AARTMAN IHA. Reliability and validity of the short version of the Dental Anxiety 

Inventory. Community Dent Oral Epidemiol 1998; 26: 350-354. 

43 FREDRIKSON M, ANNAS P, FISCHER H, WIK G. Gender and age differences in the 

prevalence of specific fears and phobias. Behav Res Ther 1996; 34: 33-39. 

44 FIRST MB, GIBBON M, SPITZER RL. User's Guide for the Structured Interview for DSM–IV 

Axis I Disorders. New York: Biometrics Research, 1996. 

45 OOSTERINK FMD, DE JONGH A, HOOGSTRATEN J, AARTMAN IHA. The Level of 

Exposure-Dental Experiences Questionnaire (LOE-DEQ): a measure of severity of 

exposure to distressing dental events. Eur J Oral Sci 2008; 116: 353-361. 

46 KESSLER RC, MERIKANGAS KR. The National Comorbidity Survey Replication 

(NCS-R): background and aims. Int J Methods Psychiatr Res 2004; 13: 60-68. 

47 ROY-BYRNE PP, MILGROM P, KHOON-MEI T, WEINSTEIN P, KATON W. 

Psychopathology and psychiatric diagnosis in subjects with dental phobia. J Anxiety 

Disord 1994; 8: 19-31. 

48 MILGROM P, VIGNEHSA H, WEINSTEIN P. Adolescent dental fear and control: 

prevalence and theoretical implications. Behav Res Ther 1992; 30: 367-373. 

49 SARTORY G, HEINEN R, PUNDT I, JÖHREN P. Predictors of behavioral avoidance in 

dental phobia: The role of gender, dysfunctional cognitions. Anxiety Stress & Coping 

2006; 19: 279-291. 

50 BREWIN CR, ANDREWS B, ROSE S. Fear, helplessness, and horror in posttraumatic 

stress disorder: investigating DSM-IV criterion A2 in victims of violent crime. J 

Trauma Stress 2000; 13: 499-509. 

51 ROEMER L, ORSILLO SM, BORKOVEC TD, LITZ BT. Emotional response at the time 

of a potentially traumatizing event and PTSD symptomatology: A preliminary 

retrospective analysis of the DSM-IV Criterion A-2. J Behav Ther Exp Psychiatry 1998; 

29: 123-130. 

52 MINEKA S, ÕHMAN A. Born to fear: nonassociative vs. associative factors in the 

etiology of phobias. Behav Res Ther 2002; 40: 173–184. 



Chapter 6 

 146

53 WADSWORTH ME, BUTTERWORTH SL, HARDY RJ, KUH DJ, RICHARDS M, 

LANGENBERG C, HILDER WS, CONNOR M. The life course prospective design: an 

example of benefits and problems associated with study longevity. Soc Sci Med 2003; 

57: 2193-2205. 

54 BREWIN CR, ANDREWS B, GOTLIB IH. Psychopathology and early experience: a 

reappraisal of retrospective reports. Psychol Bull 1993; 113: 82-98. 

55 RUBIN DC, KOZIN M. Vivid memories. Cognition 1984; 16: 81-95. 

56 SHOBE KK, KIHLSTROM JF. Is Traumatic Memory Special? Curr Directions in Psychol 

Sci 1997; 6: 70-74. 

57 BARE LC, DUNDES L. Strategies for Combating Dental Anxiety. J Dent Educ 2004; 68: 

1172-1177. 


