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Abstract
Objective—To investigate whether the relationship between dental anxiety and referral for
treatment under sedation is explained by attendance patterns and oral health.

Methods—Structural Equation Modeling was used on the covariance matrix of the covariates to
test hypothesized inter-relationships. Subsequently, we modeled the probability of referral for
treatment under sedation with a multiple logistic regression taking into account inter-relationships
between the independent variables.

Results—A direct significant association of referral with dental anxiety and attendance patterns
was detected but not with oral health status. However, oral health and anxiety were highly
correlated. Also signaled were correlations between age and education and between gender and
bad past experience.

Conclusion—Referral for treatment under sedation appears to be motivated by both fear and
irregular patterns of attendance. Coupled with behavioral treatments to address dental fear and
attendance, sedation can part of comprehensive care where curative treatments are long or
unpleasant for patients.
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Introduction
Severe dental anxiety, which affects 10 to 20 percent of the adult population (1–3), has a
significant impact on dental attendance, dental treatment, and ultimately oral health.
Individuals with high levels of dental anxiety often find themselves in a self-perpetuating
cycle of fear whereby they avoid regular dental treatment, seek care only when they are in
pain, and develop dental needs that are extensive for which necessary treatments are
invasive. People caught in this cycle typically report poor oral health in addition to their
anxiety (4).

Several factors consistently emerge as contributing factors to high dental anxiety. Gender
plays an important role, as women typically report higher overall levels of dental fear (5–6)
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and more fear of specific dental procedures (7) than men, even though studies suggest that
women seek more regular dental care than men (8–9). Individuals reporting high dental
anxiety often attribute their anxiety to earlier dental experiences that they perceived as
negative or traumatic (10–12), although the link between traumatic dental experiences and
the development of dental anxiety may depend in part upon age (13) and temperament (14).
Socioeconomic factors, such as low income (15–16) and living in rural areas (17) have been
linked with higher dental anxiety. Individuals with lower education levels are more likely to
experience high dental anxiety than those with more education (18–19).

Dental anxiety causes approximately 15 percent of adults to avoid regular dental care (20). It
is a robust predictor of dental non-attendance (21), and surveys of irregular dental attenders
find higher levels of anxiety than for regular attenders (22–23). Individuals high in dental
anxiety not only avoid regular dental care, but may also avoid care in the case of a dental
emergency, such as a toothache (24). Donaldson and colleagues (25) found that the
relationship between socioeconomic status and the number of sound teeth a person has was
partially explained by dental attendance, with dental anxiety acting as one barrier to regular
attendance.

Due to avoidance of dental care, it is not surprising that those with high dental anxiety often
experience significant oral health problems. Dental avoidance and anticipatory anxiety has
been linked with a higher number of missing teeth (26–27). Mehrstedt and colleagues (28)
found that individuals with high dental anxiety had significantly higher scores on the Oral
Health Impact Profile (OHIP; 29), with feelings of self-consciousness and lack of life
satisfaction occurring most often in anxious individuals. After controlling for socio-
demographic variables, McGrath and Bedi (30) found that individuals with high dental
anxiety were twice as likely to score poorly on the United Kingdom Oral Health Quality of
Life measure. At the same time, regular dental attenders are more likely to report that their
oral health improves their overall quality of life (31). Finally, individuals with high dental
anxiety describe significant effects on their social, behavioral, and health functioning,
including changes in oral health and poor sleep (32).

Dental treatment performed under sedation has allowed increasing numbers of anxious
individuals to receive necessary dental care and improve their immediate oral health. In
studies of both emergency dental patients (33–34) and in the general population (35), over
half of respondents indicated a strong interest in receiving dental treatment with the aid of
some type of sedative medication, particularly when anxiety was high. Desire for treatment
under sedation varies by treatment type, with individuals requesting sedation more often for
invasive treatments (e.g., periodontal surgery, endodontics) than for more routine procedures
(e.g., cleanings, fillings) (36). While treatment performed under sedation addresses
individuals’ current dental needs, however, there is little evidence for a long-term impact on
dental attendance. When compared with dental anxiety treatment with behavior therapy,
individuals completing dental treatment under general anesthesia reported significantly less
regular dental attendance at two- and ten-year follow-up (37–38).

Dental anxiety, therefore, is typically related to demographic and historical variables, such
as gender, education, and prior dental treatment experiences. High levels of anxiety can lead
to avoidance of necessary dental care, which in turn negatively impacts oral health and
quality of life. The purpose of the current paper is to investigate whether the relationship
between dental anxiety and referral for treatment under sedation is explained by attendance
patterns and oral health. In this study we test a formal model that incorporates factors
previously demonstrated to be related to one another and dental anxiety but have not been
used to examine the process of referral for treatment under sedation in the UK.
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Materials and Methods
The Theoretical Model

The hypotheses tested were that dental anxiety, irregular attendance and poor oral health
would exert direct and positive effects on referral for sedation, mediating the effects of
gender, education and having had a bad experience. These last three covariates were
expected to affect the risk of referral to sedation only indirectly. Poor oral health was
considered to be directly related to referral for sedation because symptomatic users are likely
to need emergency care that is available under sedation in the National Health Service.

Participants
Consecutive new patients referred for dental treatment under intravenous sedation in the
Department of Sedation and Special Care Dentistry and patients attending new patient
clinics in restorative dentistry at Guy’s and St Thomas NHS Foundation Trust were asked to
participate until 100 sedation patients (3 refusers) and 50 restorative patients (no refusers)
agreed to surveyed.. Patients being evaluated for the sedation clinic (SC) have been referred
because their general dental practitioner has been unable to provide dental care due to their
anxiety. Patients attending the restorative clinic (RC) have been referred for treatment of
complex dental problems without sedation.

Patients were approached by a member of the staff while waiting to be seen by the dentist.
At the sedation clinic they were told, “We hope that by finding out why people are anxious
about coming to the dentist we will be able to improve our service.” At the restorative non-
sedation clinic patients were given the same information but additionally told “You might
not be very anxious yourself but we plan to compare results with people attending our
anxiety clinics.” The number of people refusing to take part in each setting was documented.
The study was reviewed and approved by the Research Ethics Committee of St Thomas’
Hospital. The survey was confidential and the informed consent of each participant was
obtained.

Survey
A 34-item written questionnaire (39) was administered in English. The questionnaire
included demographic information, self reported oral health (4-point Likert-like scale
ranging from poor to excellent), self reported dental attendance (5-point Likert-like scale
ranging from “only when I need to” to “more often than every 6 months”), history of a bad
experience with a previous dentist (yes, no) and a general measure of dental fear (Dental
Fear Survey (DFS, 20 items, 5-point scales) (40). Educational level was recorded as five
levels ranging from O levels (score 1) to postgraduate degree (score 5).

Statistical Methods
We estimated the effect of the explanatory variables on the binary indicator for referral to
sedation clinic, giving special attention to any mediating relationships and interactions.
Structural Equation Modelling (SEM, 41) was used to confirm the hypothesized
relationships among the covariates for the sub-model related to anxiety (DFS score),
regularity of visits to the dentist (attendance) and self-reported oral health status (oral
health), based on empirical evidence of the relationships between these covariates and the
demographic and socio-economic variables (gender, education and having had a bad
experience). The goodness of fit of the theoretical sub-model was explored, correcting for
specification errors until a model that fits the data well was achieved. This involved
eliminating parameters with small t-values (unless they had practical importance) and
adding parameters with large modification indices if they were theoretically sound.
Generalized least squares (GLS) and robust standard errors were used to validate the results.
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The principal model was a logistic regression modeling the probability of referral to sedation
on the same variables intervening in the sub-model, to allow for direct and indirect effects of
these covariates on referral to sedation. All the multivariate models were fitted in a stepwise
manner with tests of mediation (42) and tests of interaction and non-linearity (43). The
statistical packages used were STATA (version 9) and EQS (Multivariate Software, Inc.,
Encino, CA (40)).

Results
We present the descriptive statistics in Table 1. SEM was applied to the theoretical sub-
model, with the postulated inter-relationships among the covariates. The Lagrange-
Multiplier Test (LMtest) of EQS was used to attain a model that optimizes the goodness of
fit. The distribution of the standardised residuals from this model was symmetrical around 0
(average standardized residual was 0.06). The independence model chi-square was 121
(df=21). A good fit was indicated by the (goodness of fit) chi-square statistic (chisquare
(df=11)=11.7; p= 0.39) and the goodness of fit indices: comparative fit index CFI=0.99;
normed fit index NFI=0.91 and the non-normed fit index NNFI=0.99.

As observed from the maximum likelihood estimators of the regression coefficients and
their standard errors (Figure 1), having an irregular attendance pattern was highly associated
with the level of dental anxiety reported and dental anxiety in turn was highly associated
with having a previous perceived bad experience, female gender, and level of education
(dichotomized into above or below O-levels). In addition, poor or fair self-reported oral
health status was significantly associated with having a irregular attendance pattern and with
the level of education.

The average decrease in the attendance scale produced by each unit increase in DFS score is
0.031 (SE=0.006). An increase of 10 units in the DFS score yields a decrease of almost a
third of a unit scale in the attendance scale. The DFS score increases (indicating greater fear)
on average by 21.4 (SE=3.7) scale units for patients that report having a bad experience in
the past (in relation to those without such an experience) and by 8.3 (SE=3.8) scale units for
those with educational attainment below O-levels. The DFS score is lower, on average, by
approximately 13 (SE=3.9) scale units for men (in relation to women). Self-reported oral
health status increases on average by 0.15 (SE=0.06) for each unit increase in the attendance
scale (1 to 5 with 5 indicating more than one visit per 6 month period) and decreases by 0.39
(SE=0.16) for those with education attainment below O-levels. The effect of age on oral
health was explored and found to be non significant. The LMtest signaled strong
correlations between age and education, between gender and bad past experience and
between oral health and anxiety; these correlations were judged to be theoretically
reasonable and were fitted in the model. The maximum likelihood estimators and their
standard errors were similar and the goodness of fit indices essentially unchanged when
using GLS and robust standard errors.

A multivariate logistic regression (Table 2) was used to model the probability of referral to
sedation in terms of the covariates and their interrelationships apparent in the SEM. Anxiety
showed to be the most important determinant for referral to sedation. For each unit increase
in the continuous anxiety scale (DFS), the odds of sedation referral increased by 11%
(OR=1.11; 95% Confidence Interval (C.I.) 1.06 – 1.16; P<0.0001). The best threshold value
for this factor turned out to be 37. The odds of sedation referral were more than 8 times as
large for those with anxiety above 37 (OR=8.3; 95% C.I. 2.5–27; P=0.0001). Regularity in
visiting the dentist was also an important predictor of referral to sedation. The odds of
sedation referral increased 9-fold when the pattern of attendance falls from “at least once
every six months” to “at most once in a 1–3 year period” (OR=9.2; 95% C.I. 1.9–44;
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P=0.01). Age had a borderline significant effect on referral to sedation with a 5% decrease in
the odds of referral for each year increase in age (OR=0.95; 95% C.I. 0.90 – 1.0; P=0.07).
The estimators of the log-odds-ratio and their standard errors for the effects of anxiety,
attendance and age on sedation referral are also shown in Figure 1.

In the univariate analysis, when regularity of attendance or anxiety were not adjusted for, the
covariates gender (OR=0.32; 95% C.I., 0.16–0.67; P=0.002), education (OR=5.5; 95% C.I.,
2.2–13.4; P<0.001) and a past bad experience (OR=5.3; 95% C.I., 2.4–11.5; P<0.001)
showed associations with referral to sedation but adding the direct effects of these variables
to the principal model (Table 2) led to a very small change in the log-likelihood (ll). The
reason for this can be seen from the interrelationships of these three variables with other
variables in the sub-model (Figure 1). Past bad experiences, education and gender are
significantly associated with anxiety. Past bad experience was found to be the most
important determinant of anxiety. In a logistic regression the odds of a patient having a high
level of anxiety (37+ in the DFS) are 7-fold for those patients recalling a bad past experience
(OR=7; 95% C.I., 2.5–19.4; P=0.000). However, in multiple logistic regressions that adjust
for anxiety, the significance of the effects on referral to sedation were completely lost for
these three covariates: bad past experience (OR=1.7; 95% C.I., 0.44–6.2; P= 0.46), gender
(OR=0.89; 95% C.I. 0.27–3; P=0.85) and education (OR=1.5; 95% C.I. 0.43– 5.5; P=0.51).
This suggests that they are mediating relationships (42), and it is anxiety (and irregularity of
attendance), rather than the mere presence of a bad experience or the level of education or
the gender, which causes the patient to be referred for sedation. Thus, these three covariates
(gender, education and a bad past experience) appear to affect the risk of referral to sedation
only indirectly, via the level of anxiety. Likewise, in the presence of anxiety, dental health
did not have a significant direct effect on referral to sedation.

Discussion
The hypothesis that, when controlling for gender, past bad experiences, and level of
education, higher dental anxiety and previous irregular attendance directly impact the
probability of referral for sedation within the NHS in London is supported. Poor self-
reported oral health status per se is not an indicator of an increased probability of sedation
referral: its apparent effect is one of mediation of anxiety and irregular attendance. We
tested a formal model that incorporated factors previously demonstrated to be related to one
another and dental anxiety (25) but had not been used to examine the process of referral for
treatment under sedation in the UK.

These results are consistent with the observation that the dentally anxious find themselves in
a cycle of anxiety, poor experiences, irregular attendance and declining oral health (4) that
motivates practitioner referral for sedation for symptomatic care. The risk is that general
practitioners interpret poor oral health not as a symptom of this cycle but rather as indication
of dental indifference (44). While humane, the use of sedation treatment alone helps
maintain the current cycle (37–38). There is a need for a model combining the use of
sedation for anxious individuals with urgent treatment need with ongoing treatment based on
graded exposure to assist the individual in overcoming their dental fear and encouraging
regular attendance (45). These services need not be provided exclusively by psychologists;
dentists and nurses can easily be trained, and fear reduction for many can be accomplished
in as little as a single purposeful visit (46). Research in at least one referral center in the UK
has shown that fearful patients will opt for this treatment if it is available (47). With reduced
use of sedation for treatment of dental symptoms alone, it can become more widely available
as part of comprehensive care where the curative treatments are long and arduous or
unpleasant for patients.
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The primary task of the NHS and other funders and organizers of dental care is then to
expand population based and individual preventive services in order to reduce the burden of
oral disease on the population. Better oral health will result in fewer poor treatment
experiences that have been shown to be the root cause of much dental anxiety and avoidance
(7). Because most individuals develop their fears of dentistry as children or adolescents (48),
more effort needs to be expended at this stage.

Limitations of the current study lie in its cross-sectional design and single clinical location.
However, creating a concurrent snapshot of patients’ anxiety, dental attendance, and oral
health status within two different yet related clinical settings provides valuable information
regarding patients’ motivation for dental care and their perceived ability to receive this care.
Practitioners looking to provide additional behaviorally-oriented fear management strategies
to patients can look to individual patient variables such as patient gender, education level,
and history of negative dental experiences to help tailor such strategies to their patient
population and ideally improve patient adherence to regular dental care. Since the sample is
one of convenience, the proportion of individuals with high levels of dental fear in the study
overall is higher than would be anticipated for a random survey of the population. As a
result relationships between measures of anxiety and referral may have been more apparent
than in a sample of the same size drawn from the population at random. While this study
clearly demonstrates the relationship between fear, irregular attendance and referral for
sedation, the magnitude of the relationship may be diminished in a random population
survey. The results may be attributable in part to an imbalance in group sizes and care-
seeking behavior not accounted for in the design of the study. Furthermore the
generalisability of the findings may be limited by consideration of the location of the study,
patients referred to a tertiary care centre for either sedation or advanced restorative treatment
are likely to have greater treatment needs, and perhaps more severe levels of dental fear than
individuals treated in primary care settings. However the extent to which this will modify
the relationships described is an empirical question. There is a need to reproduce these
studies in general population samples attending primary dental care services.

Conclusions
Treatment under sedation appears to be motivated by both fear and irregularity of attendance
patterns. Instituting stronger community based and individual preventive services that
address the root cause of symptomatic care and the development of fear as well as providing
for dental anxiety treatment is needed.
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Figure 1.
Path diagram for the final model showing anxiety as the primary predictor of referral for
sedation. The paths onto Referral to Sedation correspond to estimators of the log-odds-ratio
and their standard errors of the model presented in Table 2.
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Table 1

Descriptive Statistics of Survey Participants by Referral for Sedation (N=150)

Variable Patients not referred for sedation Patients referred for sedation

Self-Reported Oral Health (N, %)

 Poor 6 (12.0%) 52 (52.0%)

 Fair 20 (40.0%) 26 (25.0%)

 Good 18 (36.0%) 20 (20.0%)

 Excellent 6 (12.0%) 1 (1.0%)

Gender (% Male) 23% 48%

DFS score (mean, SD) 35.1 (13.6) 69.8 (18.9)

Bad Experience (s) with a dentist in the past (N, % Yes) 11 (22.9%) 61 (61.0%)

How often do you usually go to the dentist? (N,%)

 More often than 6 months 9 (18.0%) 6 (6.0%)

 About every 6 months 33 (66.0%) 20 (20.0%)

 About once per year 3 (6.0%) 14 (14.0%)

 Every 2–3 years 3 (6.0%) 8 (8.0%)

 Only when I need to (when I am in pain or have been hurt) 2 (4.0%) 51 (51.0%)

Highest Education Level

 Ordinary levels (O levels) 8 (22.8%) 57 (63.3%)

 Advanced levels (A levels) 7 (20.0%) 10 (11.1%)

 BTEC (technical training) 3 (8.6%) 12 (13.3%)

 Degree 8 (22.8%) 8 (8.8%)

Postgraduate Qualifications 9 (25.7%) 3 (3.3%)

Missing 15 10
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