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Abstract: Fear and anxiety constitute an important theme in dentistry, especially with children.
Anxiety and the fear of pain during dental treatment can lead to avoidance behaviour, which contributes
to perpetuating fear and anxiety of dental care. Understanding and assessing dental fear and anxiety
in children is important for delivering successful dental care with high satisfaction in this age group.
Among the vast assessment method options available today, self-report assessment, parental proxy
assessment, observation-based assessment, and physiological assessment are the four major types for
dental fear and anxiety in children. Each method has its own merits and limitations. The selection of
a method should be based on the objectives, validity, and setting of the assessment. The aim of this
paper is to review and discuss the assessment methods for dental fear and anxiety in children.
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1. Introduction

Fear and anxiety constitute an important theme in dentistry, especially with children. Fear and
anxiety are some usual reactions to stressful conditions. They may help children in staying alert in
situations of impending threat. However, highly fearful or anxious children generally experience dental
visits and treatments in a more negative way. They may experience various levels of apprehension
before, during, and after dental treatment which may be mild and temporary or severe and affect
an individual long before the date of the scheduled appointment. It has been suggested that such
anxiety results in a vicious cycle whereby anxiety and the fear of pain during dental treatment leads to
avoidance behaviour, which contributes to perpetuating fear and anxiety of dental treatment [1].

Several assessment tools have been introduced to investigate children’s psychological or behavioural
changes due to dental fear and anxiety. Before going further into the discussion, it is essential to
recognise that terminologies such as ‘fear’, ‘anxiety’, and ‘phobia’ have related and overlapping
connotations yet are not entirely the same. According to the Cambridge Dictionary, both ‘fear’ and
‘anxiety’ are described as being ‘unpleasant’ and related to ‘worry’ [2]; comparison of the two
terminologies were not deliberately made. In the dental literature, however, an attempt has been made
to specify the meaning of each term. For example, fear was regarded as a reaction and a response to an
immediate live threat. It can be mitigated by reassurance, or it can be reduced to a certain degree by
training [3]. Fear is a psychological construct which is not directly observable but may manifest itself
through cognitive, behavioural and physiological responses according to the cognitive vulnerability
model of fear [4]. For example, the sight of a needle or the sound of drilling can cause the feeling of
fear. This feeling stems from specific stimuli, in contrast to anxiety. Anxiety is understood as a feeling
of fear or apprehension about what is to come. Anxiety arises internally, and the cause of it may not be
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immediately apparent from the surrounding environment [5]. Anxiety such as that in dental fear and
anxiety is an internal state which is not directly accessible to objective ways of measurement [6].

Phobia, on the other hand, is a mental disorder diagnosis and is diagnosed when a person
persistently exhibits marked or extreme fear or anxiety responses that might be out of proportion,
or cause “marked distress” [7]. It is a heightened fear and anxiety that is serious enough to disrupt a
person’s normal routine, such as leading to the avoidance of dental treatment [8,9]. Such an irrational
and excessive fear reaction and is often connected to something specific, which can be of a certain place,
situation or object. Children with phobias will experience a deep sense of dread or panic when they
encounter the sources of their fear. Due to the similarity between terminologies and their mixed usage
in the English language, these concepts have often been discussed together or under the umbrella term
of dental fear and anxiety [10,11].

Understanding dental fear and anxiety in young children is an essential part of reducing their fear
and anxiety pre- and peri-operatively, as well as in managing child patient behaviour. Children who
are relaxed and unafraid may display positive behaviour, such as smiling and chatting. On the contrary,
fearful children may behave hesitantly or cautiously, while some may defend themselves physically
and disrupt treatment procedures in extreme cases. Appropriate assessment methods are crucial to
understanding different aspects of dental fear and anxiety in children. The aim of this paper is to
review and discuss assessment methods for dental fear and anxiety in children.

2. Assessment Methods for Dental Fear and Anxiety in Children

The assessment of dental fear and anxiety in children is possible through a number of means.
The determination of the presence or severity of dental fear and anxiety in children requires more
indirect methods, such as asking the child questions (cognitive approach), observing behaviour during
dental treatment, or recording physiological responses to anxiety, such as the pulse rate and sweating.
Amongst the vast number of options, four major types of assessment tools may be grouped based on
the type of informant or information gathered [12]. They are self-report assessment, parental proxy
assessment, observation-based assessment, and physiological assessment.

2.1. Self-Report Assessment for Dental Fear and Anxiety

The most common dental fear and anxiety assessment measures belong to the self-report type.
Children respond to questions or instructions that provide information about their dental fear and
anxiety. No other parties, such as the children’s parents, are involved. The simplest way is to directly
ask a single question: whether the child is scared or anxious, of course. Alternatively, a visual analogue
scale may assist in pointing out the severity of dental fear and anxiety. However, more sophisticated
means of dental fear and anxiety measurement have been used in research. This may be in the form of
questionnaires, pictorial scales or the assessment of children’s artwork in a guided situation.

The Dental Subscale of the Children’s Fear Survey Schedule is a psychometric scale questionnaire
used to assess dental fear in children using fifteen questions. The Modified Dental Anxiety Scale is a
brief, self-completed questionnaire used to screen for the dental anxiety of patients using five questions.
These questionnaires commonly consist of scenario-type questions [12,13]. They can present certain
levels of difficulty and not suitable for of still-developing children.

Pictorial scales have been developed to overcome this problem, especially in younger children [14],
thus allowing a child to respond non-verbally [6]. The Venham Picture Test is a projective, psychometric,
self-measure test which is used to measure the level of dental anxiety of a young child. The pictorial
scale consists of eight pairs of pictures, each containing two cartoon figures of a boy with boldly drawn
facial expressions depicting different emotions [6]. Another scale, the Children’s Dental Fear Picture
Test, contains a section of cartoons with contrasting emotions. Even simpler still is the Facial Image
Scale, which consists of a range of five faces with facial expressions ranging from very unhappy to
very happy [14]. A child simply needs to point to the cartoon that best represents himself or herself at
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that moment at the instructor’s cue [15]. The assessment tools listed above are close ended in nature,
providing a framework or a list of questions for the child to answer.

An open-ended assessment of dental fear and anxiety involving children’s drawings has been
suggested. Children’s drawings may assist the child in elaborating their feelings where words fail [16].
A study suggested the analysis of these drawings as a method for assessing the dental fear and anxiety
of young children [5]. Children were given drawing materials and some time to draw a dental clinic
after finishing their dental treatment. Their drawings were analysed according to a scoring sheet with
criteria such as how humans were drawn and whether the exaggeration or omission of an object in the
dental clinic was present. The final score reflected the level of dental anxiety that the child felt [5].

2.2. Parental Proxy-Based Assessment for Dental Fear and Anxiety

Specific to the paediatric assessment of dental fear and anxiety is the category of parental
proxy-type measures. As the name suggests, respondents are the parents of children whose dental
fear and anxiety investigators intend to measure. The use of parental proxy is intended to bypass
the difficulty of comprehension or the lack of cognitive ability in children [8], especially younger
children [17]. Parents can be invited to describe their children’s anxiety from their perspectives based
on their past impressions and experiences [18–20]. A frequently used measure is the parent version
of the Dental Subscale of the Children’s Fear Survey Schedule, where the wordings were changed
to “How afraid is your child of [different scenarios in a dental clinic]?” When parental proxy-based
assessment tools are used, the bias of using parents’ perceptions of their children’s dental fear and
anxiety should be borne in mind and considered during analysis [21]. This is because the correlation
between parents’ responses and their children’s dental fear and anxiety has been shown to vary greatly
depending on the children’s developmental stages [22].

2.3. Observation-Based Assessment for Dental Fear and Anxiety

Another method of dental fear and anxiety assessment is to observe the child throughout dental
treatment and to assess a child’s dental fear and anxiety according to his or her behaviour or facial
expressions, usually relying on a descriptive scale. The child is not required to answer specific questions
about his or her dental fear, and the observer may be a person unrelated to the treatment or to the dentist
himself or herself [23–25]. Some examples of observation-based dental fear and anxiety assessment
tools are the Clinical Anxiety Rating Scale/Uncooperative Behaviour Rating Scale (CARS/BRS) [26],
Frankl Behaviour Rating Scale (FBRS) [15,25,27], Behavior Evaluation Scale (BES) [28], Behavior Profile
Rating Scale (BPRS) [29], Houpt scale [30], and Verbal Skill Scale (VSS) [31]. The CARS/BRS and
FBRS are descriptive scales to classify child’s fear or anxiety at a few levels based on behaviour at
the dentist’s office. The rating is given through generalising the child’s behaviour into ‘positive’ vs.
‘negative’ (FBRS) or multiple levels (0–5, CARS/BRS). Another scheme, such as that presented in
BES, is to give a score for every action or expression from the child during dental treatment from a
checklist, such as marking down ‘yes’ when the child rolled his eyes or shook his head. It may be more
difficult to administer such tests in practice due to the long list of items, and it might be challenging to
observe every action on the checklist [32]. The BPRS is even more comprehensive as score calculation
involves multiplication of items on the checklist with individual weightings, which reflects their level
of disruptiveness, to give an aggregate score [33]. Though the selective items act as a guide, full score
calculation may be non-feasible in non-research settings. Grouping behaviour in four categories and
adding subscores in each category, such as that in the Houpt scale, simplifies the assessment procedure
and improves practicality. The VSS approaches dental fear differently by observing the level and
type of child’s eye contact, verbal response, and facial expression and marking down on a score
sheet during the child’s conversation with the dental operator. To reduce the bias of observation and
scoring, training and calibration are usually recommended, and observer bias may be minimised by
videotaping and scoring outside of the treatment session [31,34].
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2.4. Physiological Assessment for Dental Fear and Anxiety

Researchers also assess dental fear and anxiety through the direct measurement of the physiological
status of the child. Certain psychological stress markers known to correlate with fear or anxiety
levels could reflect the level of dental fear and anxiety. Various measures, such as pulse/heart rate,
nervous activity, and muscular activity, may permit real-time and continuous measurement at different
phases of treatment [15,35,36]. Others, such as levels of psychological stress markers in saliva and
serum or palmar sweating, may be detected at specific time points during dental treatment [37–39].
Such methods do not require the child or the parent to respond to questions, but the investigator might
need to attach monitoring equipment to the child subject who is undergoing dental treatment, with the
process possibly inducing fear [40].

3. Selection of Assessment Method

In the previous section, a variety of assessment methods were given which provide multiple
possibilities for understanding children’s dental fear and anxiety. Table 1 summarises the main
advantages and limitations of dental fear and anxiety assessment tools for children. The selection of
dental fear and anxiety assessment tools for children should be made based on the objectives, age of
study target, validity, and the way that the assessment is carried out.

Table 1. Advantages and limitations of the methods for assessing children’s dental fear and anxiety.

Types (Examples) Advantages Limitations

Self-report
assessment
(CFSS-DS, MDAS,
CDFPT, drawings)

• Measures cognitive element component
of DF directly from child’s perspective

• Drawing activity may allow children to
elaborate their perspectives of DFA

• Can be used in non-clinical settings, e.g.,
in school or at home

• Developmental maturity may affect
the ability for self-reporting and
reliability in reporting.

• Adequate level of comprehension and
intellectual ability required

• Interpretation of children’s drawings
may require professional training.

Parental proxy–
based assessment
(Parent version of
CFSS-DS)

• Presents adult’s perspective of
child’s DFA

• Parents may have knowledge of child’s
concerns and past behaviour.

• May form bias through their own DFA
and dental experiences

Observation-based
assessment
(CARS/BRS, FBRS,
BES, BPRS, Houpt
scale, VSS)

• Measures behavioural component of fear
• Presents adult’s perspective of

child’s DFA
• More objective when scoring criteria

could be followed
• Repeated measure and scoring may be

possible, e.g., by means of videotaping.

• Describes only observable signs
of DFA

• Training or calibration, especially
when multiple observers are involved,
to minimise observer effect or bias

Physiological
assessment
(Stress markers,
such as heart rate)

• Measures physiological component
of DFA

• Most objective measure of DFA

• Requires specialised equipment
• Must be performed during the dental

visit (instead of in non-clinical settings)
• Observer effect due to invasive and

fear-provoking measuring procedures

DFA: Dental fear and anxiety; CFSS-DS: Dental Subscale of the Children’s Fear Survey Schedule; MDAS: Modified
Dental Anxiety Scale; CDFPT: Children’s Dental Fear Picture Test; CARS/BRS: Clinical Anxiety Rating Scale and
Uncooperative Behaviour Rating Scale; FBRS: Frankl Behaviour Rating Scale; BES: Behavior Evaluation Scale;
BPRS: Behavior Profile Rating Scale; VSS: Verbal Skill Scale.
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3.1. Objectives of the Assessment

The aim of the investigation or intended outcome should be the main driver in our decision
as to which dental fear and anxiety measure to use for children. If the researcher’s interest is in
children’s intrinsic fear of dentistry in general, the instrument chosen should tap into this internal state
of anxiety to understand the psychology of dental fear. Where the purpose is to determine children’s
anxiety response and behaviour to various dental-related stimuli for facilitating treatment planning,
dental cues of fear may become the focus of the investigation, and question sets concerning behaviour
or behaviour rating scales in a well-defined dental situation should be considered [38], and the chosen
scale might tend to be more operator-centred (e.g., how the child’s fear and anxiety disrupted the
dental procedure) rather than patient-centred (e.g., how the child felt and thought during the dental
procedure) [41]. Additionally, open questions regarding the child’s past experiences in specific dental
procedures might be practically useful for the clinician.

If it is the researcher’s intent to conduct an epidemiological study on the topic of children’s dental
fear, reliable and valid instruments with well-defined cut-off scores should be utilised, which is just as
important as the stringent choice of sample population and condition.

3.2. Age of Study Target

The age of the study target is related to the objective of dental fear assessment in children.
As Locker has pointed out, the onset of dental anxiety could be divided by the age of an individual [42].
Needless to say, the choice of method inappropriate to the child subject’s age and level of development
could affect the ability of the assessment tool to reflect the level of dental fear and anxiety accurately.
Many studies have pointed out plainly that very young children could not reliably report aspects of their
own dental fear due to a minimum cognitive ability required to understand questions and to respond
meaningfully [43] and require assistance from parents or other adults in answering questions [44].
Another study indicated that assessment tools using abstract numeric scales pose another challenge to
respondents younger than the age of nine who might fare better with pictorial scales [45]. Yet another
concern with the respondent’s age is past dental experience. While adults may speak of their dental
fear and anxiety from their own past experience(s), very young children often have no prior dental
experience to refer to, including both fear- and non-fear-provoking situations, which invalidates
evaluation methods based on past dental experience for this age group [22,46]. These factors should be
taken into consideration when planning a study involving very young children.

3.3. Validity of the Assessment

Many studies have been conducted on the translation and validity assessment of dental fear and
anxiety assessment tools for children [47–50], yet the validity of several self-report questionnaires
and pictorial scale remains questionable. This has been attributed to the lack of strong conceptual or
theoretical backing [10,11], or to the improper choice of questions for young children. Items such as
scraping and polishing are specific dental procedures that young children may not have experienced
in the past, and others, such as “having to go to the hospital” in the Dental Subscale of the Children’s
Fear Survey Schedule, may not be applicable to most dental situations [51]. Moreover, in recording the
fear or anxiety responses of children, a number of scales (e.g., Venham Picture Test, Clinical Anxiety
Rating Scale/Uncooperative Behaviour Rating Scale) could describe the severity of dental fear and
anxiety, but each has only a single score for positive experience. Meanwhile, the Facial Image Scale
and the Frankl Scale are able to capture the degree of positive feeling or experience by letting the child
choose a ‘happy’ or ‘very happy’ face, or the observer may rate a child’s behaviour as ‘positive’ or
‘definitely positive’ [52,53].

Although questionnaires and text-based self-report measures could be limited by language,
pictorial scales might present other ambiguities. For example, the Venham Picture Test was developed
with only male cartoons and exaggerated facial expressions. The drawing style might also affect
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children’s responses despite the attempt to avoid identifiable racial or socioeconomical characteristics [6].
The use of facial images that are detached from drawings showing clinical environments or treatment
procedures and showing only ‘happy’ or ‘unhappy’ emotions might avoid this problem.

Other studies have attempted to show concurrent validity between dental fear and anxiety
measures [31,54]. It is, however, normal to expect such a correlation not to be perfect, especially among
instruments that measure different components of dental fear and anxiety. These include those focused
on internal fears (cognitive) versus instruments measuring outwardly visible behaviour and
physiological responses, as well as measures focused on trait anxiety whereas others measuring
state anxiety, which are fundamentally different. This, again, highlights the multidimensionality of
children’s dental fear and anxiety, as well as the need for careful selection (or combination) prior to
conducting a study on children’s dental fear and anxiety [38].

3.4. How the Assessment is Conducted

Apart from the design and properties of each individual dental fear and anxiety assessment tool,
the way in which the assessment is conducted must be considered when planning an investigation.

Past studies involved conducting dental fear and anxiety assessments of children in various
settings, such as dental clinics and specialist referral centres [24,34,40], or in non-clinical environments,
such as homes and schools [18,21]. The sample population included the general population [18,21,47],
children in general dentistry [15,24], and those referred for specialist care, including those referred
based on dental behavioural and management problems [12,34,40]. The severity and prevalence
of dental fear and anxiety must vary among these populations, and different cut-off points and
categorisation should be adopted [12]. Other than study settings, details of the dental fear and anxiety
assessment procedures should be foreseen and planned. Do the study subjects fill out questionnaires
independently, or are they helped by parents at home who might impress upon them their own
perceptions of dental anxiety [21]?

How procedure is conducted also impacts on the reliability of dental fear and anxiety assessment.
For example, consider the people administering the test, performing the scoring, or simply being
present at the scene of the dental fear and anxiety assessment, be they assistants or the dentist himself
or herself. It has been described in literature that children might respond differently to dentists who
are less receptive, such as giving a ‘frozen response’ to them rather than behaving in an agitated
manner [40]. This illustrates that controlling for the observer, treatment provider and treatment
protocol, including but not limited to spoken instructions, becomes essential in maintaining the
reliability of the measure. It is advisable to arrange training and calibration for multiple observers or
even to have the same observer throughout to improve reliability. Additionally, video-recording the
process for repeated scorings is a well-documented and recommended strategy when proper consent
has been obtained [24,34].

4. Conclusions

In conducting a proper assessment of dental fear, the selection of the assessment method and
matching the measurement method to the aim of the study are only the first steps. It is vital to also
appreciate the characteristics of existing methods for dental fear and anxiety assessment and to avoid
pitfalls through rigorous study planning. Notwithstanding the challenges presented in this paper,
it is possible to appraise and gain new knowledge of children’s fear and anxiety in dentistry when
assessments are conducted properly.

Author Contributions: Conceptualization, C.H.C. and E.C.M.L.; investigation, M.J.Y.Y.; resources, M.J.Y.Y. and
D.D.; writing—original draft preparation, M.J.Y.Y.; writing—review and editing, M.J.Y.Y., S.S.G. and K.J.C.;
supervision, C.H.C., D.D., and E.C.M.L. All authors have read and agreed to the published version of the manuscript.

Funding: This research is supported by General Research Fund No. 17100019.

Conflicts of Interest: The authors declare no conflict of interest.



Healthcare 2020, 8, 86 7 of 9

References

1. Leal, S.C.; Abreu, D.M.M.; Frencken, J.E. Dental anxiety and pain related to art. J. Appl. Oral Sci. Rev. FOB
2009, 17, 84–88. [CrossRef] [PubMed]

2. Cambridge English Dictionary: Meanings & Definitions. Available online: https://dictionary.cambridge.org/

dictionary/english (accessed on 7 February 2020).
3. Miller, A.A. Psychological considerations in dentistry. J. Am. Dent. Assoc. 1970, 81, 941–948. [CrossRef]

[PubMed]
4. Armfield, J.M. Cognitive vulnerability: A model of the etiology of fear. Clin. Psychol. Rev. 2006, 26, 746–768.

[CrossRef] [PubMed]
5. Aminabadi, N.A.; Ghoreishizadeh, A.; Ghoreishizadeh, M.; Oskouei, S.G. Can drawing be considered a

projective measure for children’s distress in paediatric dentistry? Int. J. Paediatr. Dent. 2011, 21, 1–12.
[CrossRef]

6. Venham, L.L.; Gaulin-Kremer, E. A self-report measure of situational anxiety for young children. Pediatr. Dent.
1979, 1, 91–96.

7. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; Arlington, V.A., Ed.;
American Psychiatric Pub: Washington, DC, USA, 2013.

8. Armfield, J.M. How do we measure dental fear and what are we measuring anyway? Oral Health Prev. Dent.
2010, 8, 107–115.

9. Porritt, J.; Buchanan, H.; Hall, M.; Gilchrist, F.; Marshman, Z. Assessing children’s dental anxiety: A systematic
review of current measures. Community Dent. Oral Epidemiol. 2013, 41, 130–142. [CrossRef]

10. Asl, A.N.; Shokravi, M.; Jamali, Z.; Shirazi, S. Barriers and drawbacks of the assessment of dental fear, dental
anxiety and dental phobia in children: A critical literature review. J. Clin. Pediatr. Dent. 2017, 41, 399–423.
[CrossRef]

11. Stouthard, M.E.A.; Mellenbergh, G.J.; Hoogstraten, J. Assessment of dental anxiety: A facet approach.
Anxiety Stress Coping 1993, 6, 89–105. [CrossRef]

12. Gustafsson, A.; Arnrup, K.; Broberg, A.G.; Bodin, L.; Berggren, U. Child dental fear as measured with the
dental subscale of the children’s fear survey schedule: The impact of referral status and type of informant
(child versus parent). Community Dent. Oral Epidemiol. 2010, 38, 256–266. [CrossRef]

13. Wong, M.L.W.; Lai, S.H.F.; Wong, H.M.; Yang, Y.X.; Yiu, C.K.Y. Dental anxiety in Hong Kong preschool
children: Prevalence and associated factors. Adv. Pediatr. Res. 2017, 4, 10.

14. Klingberg, G.; Hwang, C.P. Children’s dental fear picture test (CDFP): A projective test for the assessment of
child dental fear. ASDC J. Dent. Child. 1994, 61, 89–96. [PubMed]

15. Kilinc, G.; Akay, A.; Eden, E.; Sevinc, N.; Ellidokuz, H. Evaluation of children’s dental anxiety levels at a
kindergarten and at a dental clinic. Braz. Oral Res. 2016, 30. [CrossRef] [PubMed]

16. Sheskin, R.B.; Klein, H.; Lowental, U. Assessment of children’s anxiety throughout dental treatment by their
drawings. ASDC J. Dent. Child. 1982, 49, 99–106.

17. Krikken, J.B.; van Wijk, A.J.; ten Cate, J.M.; Veerkamp, J.S. Measuring dental fear using the CFSS-DS.
Do children and parents agree? Int. J. Paediatr. Dent. 2013, 23, 94–100. [CrossRef]

18. Krikken, J.B.; Vanwijk, A.J.; Tencate, J.M.; Veerkamp, J.S. Child dental anxiety, parental rearing style and
dental history reported by parents. Eur. J. Paediatr. Dent. 2013, 14, 258–262.

19. Milgrom, P.; Jie, Z.; Yang, Z.; Tay, K.M. Cross-cultural validity of a parent’s version of the dental fear survey
schedule for children in Chinese. Behav. Res. Ther. 1994, 32, 131–135. [CrossRef]

20. Ten Berge, M.; Hoogstraten, J.; Veerkamp, J.S.J.; Prins, P.J.M. The dental subscale of the children’s fear survey
schedule: A factor analytic study in the Netherlands. Community Dent. Oral Epidemiol. 1998, 26, 340–343.
[CrossRef]

21. Rantavuori, K.; Lahti, S.; Seppa, L.; Hausen, H. Dental fear of Finnish children in the light of different
measures of dental fear. Acta Odontol. Scand. 2005, 63, 239–244. [CrossRef]

22. Luoto, A.; Tolvanen, M.; Rantavuori, K.; Pohjola, V.; Lahti, S. Can parents and children evaluate each other’s
dental fear? Eur. J. Oral Sci. 2010, 118, 254–258. [CrossRef]

23. Nelson, T.M.; Huebner, C.E.; Kim, A.S.; Scott, J.M. Parent, dentist, and independent rater assessment of child
distress during preventive dental visits. J. Dent. Child. (Chicago) 2016, 83, 71–77.

http://dx.doi.org/10.1590/S1678-77572009000700015
http://www.ncbi.nlm.nih.gov/pubmed/21499661
https://dictionary.cambridge.org/dictionary/english
https://dictionary.cambridge.org/dictionary/english
http://dx.doi.org/10.14219/jada.archive.1970.0347
http://www.ncbi.nlm.nih.gov/pubmed/5271920
http://dx.doi.org/10.1016/j.cpr.2006.03.007
http://www.ncbi.nlm.nih.gov/pubmed/16806621
http://dx.doi.org/10.1111/j.1365-263X.2010.01072.x
http://dx.doi.org/10.1111/j.1600-0528.2012.00740.x
http://dx.doi.org/10.17796/1053-4628-41.6.1
http://dx.doi.org/10.1080/10615809308248372
http://dx.doi.org/10.1111/j.1600-0528.2009.00521.x
http://www.ncbi.nlm.nih.gov/pubmed/8046098
http://dx.doi.org/10.1590/1807-3107BOR-2016.vol30.0072
http://www.ncbi.nlm.nih.gov/pubmed/27556551
http://dx.doi.org/10.1111/j.1365-263X.2012.01228.x
http://dx.doi.org/10.1016/0005-7967(94)90094-9
http://dx.doi.org/10.1111/j.1600-0528.1998.tb01970.x
http://dx.doi.org/10.1080/00016350510019856
http://dx.doi.org/10.1111/j.1600-0722.2010.00727.x


Healthcare 2020, 8, 86 8 of 9

24. Carson, P.; Freeman, R. Assessing child dental anxiety: The validity of clinical observations. Int. J.
Paediatr. Dent. 1997, 7, 171–176. [CrossRef] [PubMed]

25. Klein, U.; Manangkil, R.; DeWitt, P. Parents’ ability to assess dental fear in their six- to 10-year-old children.
Pediatr. Dent. 2015, 37, 436–441.

26. Venham, L.L.; Gaulin-Kremer, E.; Munster, E.; Bengston-Audia, D.; Cohan, J. Interval rating scales for
children’s dental anxiety and uncooperative behavior. Pediatr. Dent. 1980, 2, 195–202.

27. Sharma, A.; Tyagi, R. Behavior assessment of children in dental settings: A retrospective study. Int. J. Clin.
Pediatr. Dent. 2011, 4, 35–39.

28. Shinohara, S.; Nomura, Y.; Shingyouchi, K.; Takase, A.; Ide, M.; Moriyasu, K.; Idaira, Y.; Takahashi, T.;
Yamada, Y.; Aoyagi, Y.; et al. Structural relationship of child behavior and its evaluation during dental
treatment. J. Oral Sci. 2005, 47, 91–96. [CrossRef]

29. Melamed, B.G.; Weinstein, D.; Katin-Borland, M.; Hawes, R. Reduction of fear-related dental management
problems with use of filmed modeling. J. Am. Dent. Assoc. 1975, 90, 822–826. [CrossRef]

30. Hosey, M.T.; Blinkhorn, A.S. An evaluation of four methods of assessing the behaviour of anxious child
dental patients. Int. J. Paediatr. Dent. 1995, 5, 87–95. [CrossRef]

31. Aminabadi, N.A.; Sohrabi, A.; Oskouei, S.G.; Aghaee, S.; Jamali, Z.; Ghojazadeh, M. Design and preliminary
validation of the verbal skill scale in the dental setting: An anxiety scale for children. Pediatr. Dent. 2013, 35,
E43–E48.

32. Shinohara, S.; Nomura, Y.; Ide, M.; Idaira, Y.; Moriyasu, K.; Takahashi, T.; Takano, F.; Ikeda, T.; Ohno, K.;
Asada, Y. The classification of the children by their behavior for the dental treatment using cluster analysis.
Pediatr. Dent. J. 2005, 15, 191–194. [CrossRef]

33. Aartman, I.H.A.; van Everdingen, T.; Hoogstraten, J.; Schuurs, A.H.B. Appraisal of behavioral measurement
techniques for assessing dental anxiety and fear in children: A review. J. Psychopathol. Behav. Assess. 1996, 18,
153–171. [CrossRef]

34. Veerkamp, J.S.; Gruythuysen, R.J.; van Amerongen, W.E.; Hoogstraten, J.; Weerheijm, K.L. Dentist’s ratings
of child dental-patients’ anxiety. Community Dent. Oral Epidemiol. 1995, 23, 356–359. [CrossRef]

35. Salas Huamani, J.R.; Barbosa, T.D.S.; de Freitas, C.N.; de Sousa, K.G.; Gavião, M.B.D.; Leal, S.C.; Mialhe, F.L.;
Castelo, P.M. Assessment of anxiety and stress markers in children submitted to educational strategies and
ART-restoration: A randomized clinical trial. Arch. Oral Biol. 2019, 97, 191–197. [CrossRef]

36. Uehara, N.; Takagi, Y.; Miwa, Z.; Sugimoto, K. Objective assessment of internal stress in children during
dental treatment by analysis of autonomic nervous activity. Int. J. Paediatr. Dent. 2012, 22, 331–341. [CrossRef]

37. Mitsuhata, C.; Ohara, Y.; Tachikake, M.; Iwamoto, Y.; Kozai, K. Effectiveness of salivary chromogranin A as a
stress index in young children during dental treatment. Pediatr. Dent. J. 2012, 22, 163–169. [CrossRef]

38. Aartman, I.H.A.; Van Everdingen, T.; Hoogstraten, J.; Schuurs, A.H.B. Self-report measurements of dental
anxiety and fear in children: A critical assessment. J. Dent. Child. 1998, 65, 252–258.

39. McGrath, P.A. Measurement issues in research on dental fears and anxiety. Anesth. Prog. 1986, 33, 43–46.
40. Alwin, N.P.; Murray, J.J.; Britton, P.G. An assessment of dental anxiety in children. Br. Dent. J. 1991, 171,

201–207. [CrossRef]
41. Nelson, T.M.; Xu, Z. Pediatric dental sedation: Challenges and opportunities. Clin. Cosmet. Investig. Dent.

2015, 7, 97–106. [CrossRef]
42. Locker, D.; Liddell, A.; Dempster, L.; Shapiro, D. Age of onset of dental anxiety. J. Dent. Res. 1999, 78,

790–796. [CrossRef]
43. Sadana, G.; Grover, R.; Mehra, M.; Gupta, S.; Kaur, J.; Sadana, S. A novel Chotta Bheem-Chutki scale for

dental anxiety determination in children. J. Int. Soc. Prev. Community Dent. 2016, 6, 200–205.
44. Lu, J.X.; Yu, D.S.; Luo, W.; Xiao, X.F.; Zhao, W. Development of Chinese version of children’s fear survey

schedule-dental subscale. Zhonghua Kou Qiang Yi Xue Za Zhi 2011, 46, 218–221.
45. Shindova, M.; Belcheva, A.; Mateva, N. Factors in dental environment related to development of child dental

fear and parent-child agreement on its evaluation. Int. Sci. On-Line J. Sci. Technol. Med Biol. Stud. Clin. Stud.
Soc. Med. Health Care 2014, 4, 91–95.

46. Nakai, Y.; Hirakawa, T.; Milgrom, P.; Coolidge, T.; Heima, M.; Mori, Y.; Ishihara, C.; Yakushiji, N.; Yoshida, T.;
Shimono, T. The children’s fear survey schedule-dental subscale in Japan. Community Dent. Oral Epidemiol.
2005, 33, 196–204. [CrossRef]

http://dx.doi.org/10.1046/j.1365-263X.1997.00235.x
http://www.ncbi.nlm.nih.gov/pubmed/9482043
http://dx.doi.org/10.2334/josnusd.47.91
http://dx.doi.org/10.14219/jada.archive.1975.0151
http://dx.doi.org/10.1111/j.1365-263X.1995.tb00170.x
http://dx.doi.org/10.1016/S0917-2394(05)70052-5
http://dx.doi.org/10.1007/BF02229114
http://dx.doi.org/10.1111/j.1600-0528.1995.tb00262.x
http://dx.doi.org/10.1016/j.archoralbio.2018.10.032
http://dx.doi.org/10.1111/j.1365-263X.2011.01202.x
http://dx.doi.org/10.1016/S0917-2394(12)70267-7
http://dx.doi.org/10.1038/sj.bdj.4807661
http://dx.doi.org/10.2147/CCIDE.S64250
http://dx.doi.org/10.1177/00220345990780031201
http://dx.doi.org/10.1111/j.1600-0528.2005.00211.x


Healthcare 2020, 8, 86 9 of 9

47. Lee, C.Y.; Chang, Y.Y.; Huang, S.T. Higher-order exploratory factor analysis of the dental subscale of children’s
fear survey schedule in a Taiwanese population. Community Dent. Health 2009, 26, 183–187.

48. Esa, R.; Hashim, N.A.; Ayob, Y.; Yusof, Z.Y. Psychometric properties of the faces version of the malay-modified
child dental anxiety scale. BMC Oral Health 2015, 15, 28. [CrossRef]

49. Ma, L.; Wang, M.; Jing, Q.; Zhao, J.; Wan, K.; Xu, Q. Reliability and validity of the Chinese version of the
children’s fear survey schedule-dental subscale. Int. J. Paediatr. Dent. 2015, 25, 110–116. [CrossRef]

50. Lopes, D.; Arnrup, K.; Robertson, A.; Lundgren, J. Validating the dental subscale of the children’s fear survey
schedule using Rasch analysis. Eur. J. Oral Sci. 2013, 121, 277–282. [CrossRef]

51. Buchanan, H. Development of a computerised dental anxiety scale for children: Validation and reliability.
Br. Dent. J. 2005, 199, 359–362, discussion 351, quiz 372. [CrossRef]

52. Buchanan, H. Assessing dental anxiety in children: The revised smiley faces program. Child Care Health Dev.
2010, 36, 534–538. [CrossRef]

53. Buchanan, H.; Niven, N. Validation of a facial image scale to assess child dental anxiety. Int. J. Paediatr. Dent.
2002, 12, 47–52. [PubMed]

54. Humphris, G.M.; Milsom, K.; Tickle, M.; Holbrook, H.; Blinkhorn, A. A new dental anxiety scale for 5-year-old
children (DA5): Description and concurrent validity. Health Educ. J. 2002, 61, 5–19. [CrossRef]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1186/s12903-015-0013-y
http://dx.doi.org/10.1111/ipd.12106
http://dx.doi.org/10.1111/eos.12040
http://dx.doi.org/10.1038/sj.bdj.4812694
http://dx.doi.org/10.1111/j.1365-2214.2009.01033.x
http://www.ncbi.nlm.nih.gov/pubmed/11853248
http://dx.doi.org/10.1177/001789690206100102
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Assessment Methods for Dental Fear and Anxiety in Children 
	Self-Report Assessment for Dental Fear and Anxiety 
	Parental Proxy-Based Assessment for Dental Fear and Anxiety 
	Observation-Based Assessment for Dental Fear and Anxiety 
	Physiological Assessment for Dental Fear and Anxiety 

	Selection of Assessment Method 
	Objectives of the Assessment 
	Age of Study Target 
	Validity of the Assessment 
	How the Assessment is Conducted 

	Conclusions 
	References

