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Abstract. Dental Fear and Anxiety (DFA) manifests as anxiety and fear symptoms specifically associated with dental treatment.
This review article conducts a comprehensive analysis of the etiological factors and clinical implications of DFA, dissects the
underlying vicious cycle mechanism, identifies limitations in existing theoretical models, and proposes a revised framework. The
review demonstrates that patients with DFA tend to avoid dental care, leading to prolonged delays in treatment that exacerbate
oral health deterioration. This progressive decline often culminates in unavoidable coercive interventions, while simultaneously
generating psychological distress such as social embarrassment and perceived incompetence, thereby reinforcing the original
fear response. Furthermore, this study innovatively integrates direct and indirect intervention strategies within a modified vicious
cycle model. This comprehensive strategy aims to disrupt the negative feedback loop through simultaneous targeting of
psychological and practical barriers.
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1. Introduction

Dental Fear and Anxiety (DFA) is a kind of persistent excessive anxiety and fear, which usually shows a series of symptoms
such as irritability, palpitations, sweating and increased sensitivity to pain [1, 2]. Due to the huge cultural, social and economic
differences among populations and the disunity of measurement design and tools, the prevalence of DFA varies greatly.
However, many studies have pointed to the prevalence of DFA among adults, adolescents, and children globally [3, 4].

As an intersection of oral and psychiatric diseases, the etiology of DFA has unique complexity. So far, it has been found that
DFA is closely related to a variety of factors, which can be roughly divided into two categories: internal factors include gender
[5], age [6], temperament [7], pain sensitivity [8], etc., and external factors including poor medical experience [9], cultural
values [10], setting for treatment, etc., and even the color of the treatment equipment [11]. At the same time, these influencing
factors can also interfere with each other [12], presenting a dynamic mechanism.

DFA has led to many hazards due to its complexity and prevalence. At the same time, its dynamic mechanism is summarized
as a vicious cycle of DFA, which may be the key to understanding and improving DFA.

2. Hazards

The American Psychiatric Association classifies DFA as a specific type of phobia [13]. In severe cases, people may have severe
pain, and refuse to receive treatment due to fear and anxiety, thus avoiding dental treatment, resulting in dental caries,
periodontitis and other diseases.

At the same time, oral diseases and systemic diseases are inseparable. And some scientific evidence supports those oral
diseases may be an independent risk factor for certain diseases, including diabetes, cardiovascular disease, dementia, etc.,
affecting the health of the whole body [14, 15].
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Although one study has proposed that DFA do not adversely affect oral health behaviors [16], DFA can also have a negative
impact on Oral Health Related Quality of Life (OHRQ-oL), causing patients to have symptoms such as dietary difficulties and
dysphonia, affecting patients' normal life [17, 18].

During dental treatment, patients with high dental anxiety may also increase the work pressure of dentists, increase the
treatment time [19], and even lead to misdiagnosis [20], which further worsens the doctor-patient relationship and increases the
difficulty of diagnosis and treatment [6, 21].

3. The vicious circle of DFA

In addition to the above hazards, DFA can lead to a vicious circle, deepening DFA and its hazards.
The currently recognized vicious circle model of DFA contains several common factors and processes, such as avoidance of

dental care, deterioration of oral health, further or symptom-driven treatment, feelings of guilt, shame and inferiority, etc. The
interaction and causality between these factors ultimately exacerbate the occurrence and development of DFA, so it is called the
vicious circle of DFA [22-27].

The earliest description of the vicious cycle of DFA dates back to the 1960s, and explores its role in dental fear in children
[28]. Subsequently, more and more researchers began to pay close attention to the application of the vicious circle in the field of
DFA, verify various factors and start to create models.

3.1. The single-pathway vicious cycle of DFA

Berggren’s vicious cycle of DFA [22] is one of the typical models (see Figure 1). Berggren proposed that dental fear arises from
the apprehension and unease associated with avoiding dental care, which subsequently leads to tooth deterioration. He
emphasized that feelings of guilt, shame, and inferiority resulting from poor oral conditions ultimately contribute to a
detrimental circle of dental fear.

Figure 1. Berggren’s vicious circle of DFA

Some researchers hold a positive attitude towards this model and have conducted various studies to verify its rationality
statistically. At the same time, they also make new findings. Jongh [29], for example, has established a model to test Berggren’ s
vicious circle of DFA, and proves that the correlation between various factors in the circle is significant. Carlsson’s research [30]
provides further support for the association between DFA, avoidance and health-related outcomes, which contributes to the
validation of the vicious circle model. Carlsson also believes that there is a certain correlation between dental anxiety and sense
of coherence. Besides, Moore [31] points out the contribution of embarrassment to phobic dental anxiety and validates the
relevance of embarrassment in the vicious cycle of dental fear. Most importantly, many scholars believe that the patient's pain
and unpleasant treatment experience are important for the generation of DFA deterioration and avoidance, and some studies also
point to the negative behaviors of dentists as the trigger of high anxiety [32-35]. Therefore, Berggren's theoretical construction is
not perfect and comprehensive, especially the factors related to oral treatment have not been incorporated into the cycle. But the
contribution of this model in the field of DFA is undeniable.

Bouma [23] and Thomson [25] et al acknowledged the importance of fear, anxiety and avoidance in the vicious cycle of DFA,
and on this basis further put forward the deterioration of oral conditions caused by these factors and further symptom-driven
treatment. Armfield [26] highlighted and pointed out that symptom-driven treatment forms a chain reaction that feeds back into
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the vicious cycle of DFA (see Figure 2). Symptom-driven treatment is considered to be associated with more serious dental
treatment, leading to a higher degree of DFA.

Figure 2.Model of the vicious circle of dental fear as Armfield describled

Armfield conducted two telephone interviews [26, 27] before and after to verify the model and obtained positive results. The
results of a cohort study reported by Silveirai [24] also support this vicious circle of dental fear. As a result, Armfield
emphasizes the factors associated with symptoms and treatment role in the vicious cycle of DFA, this is undeniable, but at the
same time, although psychological factors such as cognitive vulnerability [36] have been noted, more pure feelings such as
embarrassment and inferiority are also important to the model. Researchers may have tried to incorporate psychological and
treatment related factors into the same model, but there seems to be a missing key point linking the two.

3.2. The dual channel vicious circle of DFA

To sum up, Berggren’ vicious circle emphasizes the feelings of guilt, shame and interiority, but ignores the influence of
treatment. In fact, an effective treatment will relieve the patients’ DFA, while a treatment bringing bad experience and pain will
aggravate the degree of DFA. On the contrary, Armfield underlines the symptom-driven treatment, which neglected the
influence of the internal psychological factors, such as negative emotion. As a result, a single cycle is difficult to fully explain
the vicious circle of DFA. To perfect the dynamic mechanism of DFA and explore ways to alleviate the degree of DFA (see
Figure 3), this review article put forward the Dual Channel Vicious Circle of Dental fear and Anxiety (DCVC-oDFA).

Figure 3. DCVC-oDFA
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To explain the DCVC-oDFA, after experiencing anxiety and fear, people will often develop a mentality of avoidance. As
coping behaviors, avoidance or evasion is at the core of maintaining anxiety and fear in various mental illnesses, which is
described as a valuable reaction to avoid danger [37, 38]. Therefore, the DFA will unavoidably cause the mentality of avoidance.
The deterioration of oral conditions caused by avoidance of treatment and care is also difficult to avoid [39].

As oral health deteriorates, different situations and people make different choices, but different choices lead to similar results.
Those who do not choose to seek medical treatment will lead to the aggravation of negative emotions such as embarrassment and
inferiority by the deterioration of DFA [29, 31]. Symptom-driven seeking for medical treatment will also lead to the aggravation
of DFA due to the unpleasant experience caused by the severity of their illness and the difficulty of treatment [24].

This new model, centered on a key choice, divides the progression of worsening oral conditions into psychological factors
and symptom-driven related treatments, and both contribute to further worsening of DFA. It is more comprehensive than
existing models, explaining dynamic mechanisms that cannot be adequately explained by a single pathway. Besides,
embarrassment as a complex dental fear factor was also included in the vicious cycle [31].

4. Solutions

Current DFA treatments primarily utilize in-clinic sedatives, such as nitrous oxide for rapid sedation [40], combined with
psychotherapy, yet face challenges including side effects like drowsiness and hypoxemia at higher nitrous oxide concentrations
[41], as well as risks from drugs such as diazepam [42]. Given limitations in safety, efficacy, and practicality of existing methods,
this review proposes a dual intervention strategy integrating direct and indirect approaches under the DCVC-oDFA framework.

First, addressing dental avoidance through health education on dental fear's risks and advocating timely treatment.
Government and clinical initiatives like free fissure sealants and fear-management lectures can demystify procedures, while
painless experiences enhance treatment acceptance.

Second, addressing the feelings of shame, inferiority and embarrassment. The psychological problems related to DFA are
closely related to the patient's personality [43], psychological resilience [44], and the ability to perceive pain [45], and solutions
can be explored from many perspectives like CBT [36, 46] and psychological counseling.

Third, addressing the symptom-driven treatment. Prioritize accurate diagnosis of oral diseases to distinguish chronic versus
acute and primary versus secondary conditions. Implement root-cause-targeted treatments using minimally invasive techniques,
complemented by music or aromatherapy, to enhance patient comfort during procedures [47].

5. Conclusion

This review has limitations requiring further model validation. Additional factors like OHRQ-oL may can be incorporated into
the vicious cycle of DFA, where breaking this cycle remains a key challenge needing stronger evidence. The article reviews
existing DFA models' mechanisms and features, introducing an enhanced DCVC-oDFA model that synthesizes previous
frameworks with enhanced realism to clarify DFA dynamics. Applying strategies based on this model may help mitigate DFA
severity.
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