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Abstract
Background. Anxiety associated with dental procedures can be assessed by means of numerous scales and questionnaires. However, their completion by patients and interpretation by doctors are time-consuming.
Objectives. The aim of this study was to verify the hypothesis of legitimate and possible use of a numerical scale
(NRS) to assess the intensity of anxiety in children before dental treatment.
Material and Methods. The study group consisted of 250 respondents aged 10–15 years. Before entering surgery,
they were asked to fill in a proprietary survey and a number of questionnaires: Corah Dental Anxiety Scale (CDAS),
Dental Belief Survey (DBS), Children Fear Survey Schedule-Dental Subscale (CFSS-DS) and NRS. Data were analyzed with Mann-Whitney test. Correlation was evaluated with Spearman test.
Results. Among the respondents, 56% were girls, 44% boys. The CDAS questionnaire showed that 41% of children
were anxious, the CFSS-DS questionnaire revealed that 56% experienced a slight fear before dental appointment
(the term „anxious” and „slight fear” can be considered similar). Assessing the level of anxiety using the NRS
questionnaire, it was found that 40% reported low anxiety and 30% moderate anxiety. The majority of the respondents (64%) showed great trust towards the dentist, with girls displaying significantly higher level of confidence.
However, gender was not found to affect the level of anxiety. A high correlation was noted between the results provided by the NRS vs. CDAS, NRS vs. CFSS-DS, and CDAS vs. CFSS-DS. The results also indicated that the higher
the confidence the lower the level of anxiety towards dental treatment.
Conclusions. The NRS is a reliable tool to assess the level of anxiety in children aged 10–15 years. The unquestionable advantage of this method is short time of completion and simple interpretation of results (Dent. Med. Probl.
2015, 52, 3, 309–315).
Key words: children, dental anxiety, questionnaires measuring anxiety, numerical scale.
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Fear accompanies humans throughout their
life, being one of the most common emotional states associated with the feeling of insecurity.
Anxiety is also an inherent emotional reaction re-

lated to dental procedures in children and adults.
The causes of dental fear can be classified into two
categories, i.e. internal and external factors. The
former are personality traits and therefore not di-

310
rectly related to treatment, whereas the external
factors are a person’s own experiences acquired
during treatment or from the environment [1].
Dental fear can be treated as a resultant of individual personality traits and patients’ own experiences acquired in the doctor’s office [2]. Anxiety with external signs (verbalization, inappropriate behavior, etc.) is the most „infectious” feeling,
easily spread to other people from the closest environment, regardless of age [3].
It has been found that the development of fear
in children is highly influenced by behavior and
attitude towards dental treatment displayed by the
parents. Parents are the ones who shape the child’s
attitude. In a sense, they can „implant” exemplary
and positive behavior, or contribute to child’s negative behavior, and thus to the wrong attitude towards treatment and consequently a lack of trust
in the dentist [4, 5].
The main source of dental anxiety in adults is
the fear of pain, secondly fear of injury, and fear
of the unknown [6]. Very similar correlations can
be observed in children and adolescents, with the
fear of pain during „drilling” and tooth extraction
being the most dominant [7]. The very thought of
pain elicits additional anxiety responses, which
can be intensified in the waiting room as a result of
characteristic odors and sounds of machines and
dental equipment. Memories of dental treatment
associated with pain make a young patient „expect” the pain during subsequent visits, which can
result in dental phobia [8]. Many years of research
have shown that dental anxiety before a visit to the
dentist has a negative impact as it worsens mood,
causes discomfort and undermines the effectiveness of the therapy. All this leads to avoidance of
visits and deterioration of oral hygiene [9].
Children are very important and special dental patients. Due to high prevalence of dental decay and its negative consequences for health, early
detection and treatment are essential. Oral health
status of children at the age of 10–12 is of utmost
significance, as it is when milk teeth are exchanged
for the permanent ones. The condition of the masticatory system in the population of these patients
will also have a huge impact on health-promoting
attitudes in the future. Since the oral cavity is an
integral part of the body, its health has an enormous effect on the entire body. Pathological processes in the mouth may contribute to the development of other systemic diseases, and can also
impede the treatment of the existing disease [10].
In everyday clinical practice dentists frequently evaluate anxiety in young patients using their
own subjective judgment and deal with children
in accordance with their knowledge, experience
and intuition [1]. The severity of anxiety can be

M. Kowalińska-Kania et al.

assessed with appropriate psychometric scales,
which are standardized self-report questionnaires,
such as the Corah Dental Anxiety Scale (CDAS)
designed primarily for adults under dental care
and Children Fear Survey Schedule-Dental Subscale (CFSS-DS) dedicated to children. Universal research tools that can be used in other medical specialties, e.g. the Inventory of State and Trait
Anxiety – STAI, are rarely applied. Single studies indicate the possibility to measure the severity of anxiety with simple one-dimensional scales
used to assess pain, which, like anxiety, is a subjective sensation. The scales include the Visual Analogue Scale (VAS) and the Numerical Rating Scale
(NRS). The studies focused on patients waiting for
surgery and confirmed high utility of one-dimensional scales to assess anxiety in patients [11, 12].
In conclusion, it should be noted that the administration of a relatively easy-to-use research
tool in dental practice would greatly facilitate the
work of the dentist, help to improve comfort of
treated patients, and thus improve the quality and
effectiveness of therapy. Therefore, the aim of the
current study was to evaluate the usefulness of the
NRS to assess the level of anxiety in children aged
10–15 years before dental procedures.

Materials and Methods
A total of 250 respondents aged 10–15 years
took part in the designed survey. The study was
conducted in a non-public health care facility located in Katowice, Panewnicka 168 Street. The survey was completely anonymous. Each respondent
was informed that participation in the study was
voluntary and that privacy protection was guaranteed. The questionnaire forms were distributed by
nursing staff, whose involvement in the research
process was limited to the necessary minimum,
i.e. clarifying the objective of the survey, instructing on form completion and distributing questionnaire forms among children after obtaining written consent from parents or legal guardians.
The questionnaire consisted of six independent
modules that sought to identify the following variables: (1) Imprint – characteristics of the respondents, (2) Level of anxiety and attitudes towards
dental care – rated using the Corah Dental Anxiety Scale (CDAS), (3) Trust in a dentist – rated using the Dental Belief Survey (DBS), (4) Dental anxiety grading – rated using the Children fear Survey
Schedule-Dental Subscale (CFSS-DS) and (5) Subjective level of anxiety – rated using the NRS.
Questions in this part of the survey focused on
demographic data, including gender, age, school
class, place of residence, knowledge of dental is-
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sues, i.e. which dental visit it was, how many dental clinics the patient was treated in, how often the
patient visited these clinics, contacts with a dentist
at school, as well as oral hygiene, i.e. frequency of
brushing the teeth.
The CDAS questionnaire assessing the level
of anxiety and attitude towards dental treatment
consists of four questions with a choice of responses categorized in a 5-point scale. The overall score
is in the range of 4–20 points. The severity of anxiety is categorized as follows: 4 points – patients
with no fear, 5–8 with some fear, 9–12 with anxious-avoidant attitudes, 13–16 with a high intensity of anxiety without somatic complaints, and 17–
20 with a very high intensity of anxiety and somatic symptoms. The CDAS was introduced by Corah
in 1969 [13] as a tool to measure dental anxiety, allowing for a reliable assessment of the traits studied. It has been widely used by other authors [1].
The DBS questionnaire evaluates trust in
a dentist. In this survey, respondents express their
opinion on 16 statements by ticking the one that
reflects own beliefs of study participants. Possible answers, i.e. I completely agree, I mostly agree,
I partially agree, I agree to a lesser extent, and I do
not agree are bulleted on a 5-point scale, respectively. The interpretation scale is as follows: up
to 40 points – patients with a lot of trust, 41–60
– moderate trust and 61–80 – little trust in a dentist. The DBS is a standardized tool, allowing for
a reliable assessment of the studied traits. It has
been commonly applied by other authors [14].
The CFSS-DS children’s fear grading questionnaire consists of fifteen items regarding the sources of anxiety and a coded 5-point intensity scale,
where respondents choose an opinion identical to
their own or the closest one. Referring to the potential sources of anxiety listed, the respondent
can select one of five statements: I’m not afraid
at all, I’m afraid a little bit, I’m scared a little, I’m
afraid, I am very much afraid. The CFSS-DS has
a total score range between 15 and 75, where 15
points suggests no fear, 16–20 minor fear, 31–45
considerable fear, 46–60 high fear and 61–75 extremely high fear. The CFSS-DS is the most commonly used scale to measure the level of anxiety in
children and allows for a reliable assessment of the
characteristics studied [1, 15].
The NRS, an 11-point easy to use scale with
a score range from 0 to 10, provides the respondent
with the opportunity to decide freely on the appropriate answer regarding subjectively perceived
and assessed fear intensity. The respondent is
asked to select a point on the scale that reflects the
level of anxiety immediately before dental procedure. The study participants were informed about
the assigned point values of „0” and „10”.

There are different ways to interpret the results
using this tool. In the current study, the method
of analysis was based on a 5-grade key, in which
0 value indicates no fear at all, 1–3 slight anxiety,
4–6 moderate levels of anxiety, 7–9 strong anxiety,
and 10 very strong anxiety.

Statistical Analysis
The statistical analysis was performed using
Microsoft Excel computer software and STATISTICA program by StatSoft. Data was analyzed
using U Mann-Whitney test. The p value of 0.05
was considered statistically significant. Spearman
test was used to assess correlations. The value of
p < 0.05 and p < 0.001 were assumed to be statistically significant.

Results
Description
A total of 250 respondents, children aged 10–
15 years, were recruited to the study. Most study
participants (45%) were at the age of 11–12. The
smallest group consisted of 14 years old children
(11%), whereas 10-, 13- and 15-year-old children
accounted for 15%, 15% and 14%, respectively.
Girls predominated (56%) vs. boys (44%).
Most children were from urban areas (87%),
12% of children were from town and only 1% from
rural areas. The vast majority of children (64%) declared to brush their teeth twice a day. Every fourth
child admitted to brush the teeth three times a day.
Fewer patients brush their teeth once a day (10%)
or rarely (1%). For nearly all respondents (97%), the
visit during which they were surveyed was a subsequent visit to the dentist. Only for 3% of the study
participants it was the first dental visit.
Most children visit the dentist when they have
to (40%), fewer (27%) visit the dentist regularly, and
13% often, but irregularly. One fifth of the surveyed
children rarely visit the dentist (20%). The majority of children (44%) visit the same dentist, 11% see
different dentists, another 11% declare having no
knowledge of the choice of dentist. In more than
34% of patients, parents decide about the choice
and children admit they are excluded from the decision. The vast majority of children (63%) claim
that „there is no dentist” in their school.
One third (32%) of the respondents stated that
they „never met the dentist there”, meaning that as
many as 95% of the children use dental care outside school. Only in 5% of the children dentists
had some contact with children at school (2% systematically, 3% occasionally).
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The CDAS questionnaire showed that 41%
of the respondents feel anxious. Fewer children
were characterized by anxious-avoidance attitude
(29%), and one in five children (20%) was classified as showing strong fear. There were by far fewer children with an extreme attitude towards dental treatment. Only 4% of the patients were identified as not feeling any fear, and 6% as experiencing
very high anxiety with somatic symptoms. Overall, extreme attitudes were presented by 10% of the
respondents.
The DBS measurement showed that the majority of children (64%) had high trust in the dentist, 35% admitted having moderate trust, and only 1% expressed little confidence in the dentist.
The CFSS-DS questionnaire showed that more
than half of the surveyed children suffered slight
anxiety (56%), every fourth child was considerably
anxious (25%) and 14% of the respondents experienced high anxiety.
The minority in the study group included
children reacting extremely emotionally to dental visit, i.e. patients free of anxiety (4%) and those
with very high fear (approximately 1%). Measurement of the intensity of anxiety using the NRS
showed that most (40%) children were characterized by low anxiety. Slightly fewer children described their level of anxiety as moderate (30%).
A considerably smaller group of respondents identified their anxiety as strong (18%). The extreme
values, i.e. lack of anxiety or very strong fear were
chosen by 6% of the respondents, respectively.

Analysis
A very strong correlation was found between
the results of the scales used to assess the severity of dental fear, i.e. NRS and CDAS (R Spearman = 0.751; p < 0.001).
A very strong correlation was found between the
results of the NRS and CFSS-DS, i.e. the questionnaire that is typically dedicated to evaluate dental
anxiety in children (R Spearman = 0.767; p < 0.001).
There was a moderate correlation found between the results of the NRS assessing the severity of anxiety and the DBS investigating trust in
a dentist (R Spearman = 0.400; p < 0.001).
A strong correlation was shown between the
results of the CDAS for assessing dental anxiety
and the results of the CFSS-DS, typically used
to assess dental anxiety in children (R Spearman = 0.700; p < 0.001).
A moderately correlation was found between
the results of the CDAS evaluating dental anxiety
and the DBS investigating the degree of trust in
a dentist (R Spearman = 0.379; p < 0.001). The lower the trust, the higher the level of anxiety.
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There was also a moderately correlation between the results of the CFSS-DS and the DBS
(R Spearman = 0.413; p < 0.001). The lower the
trust towards the dentist, the higher the level of
perceived anxiety.
A weak correlation was found between the age
of surveyed children and the results of the NRS
(R Spearman = –0.287; p < 0.001), CDAS (R Spearman = –0.259; p < 0.001) and CFSS-DS (R Spearman = –0.266; p < 0.001). Younger children had
a higher intensity of anxiety than older children.
The age of children had a marginal effect on the
trust in dentist measured by the DBS (R Spearman = –0.167; p < 0.05), although older children
showed a slightly higher trust than younger children. Gender did not significantly differentiate patients in terms of the level of anxiety measured by
the CDAS, CFSS-DS and NRS. At the same time,
girls showed a significantly higher degree of trust
in a dentist than boys (Table 1).

Discussion
Dental anxiety affects all age groups, both
children and adults. However, children and adolescents constitute an exceptional group of patients with complex emotions that may sometimes
get out of control and turn into dental phobia. In
contrast, as indicated by clinical experience, the
effectiveness of each treatment depends on the relationship, which may evolve on the basis of patients’ trust in the dentist.
Each patient, especially a child, in the dental office expects not only empathy, but also encouragement and support that will help overcome
even minor anxiety. The severity of dental fear in
children is the result of both the specific characteristics of the child’s personality as well as personal experience in the dental office. It is assumed
that anxiety elicits in childhood, then peaks in
adulthood and decreases in elderhood [16]. Locker
et al. [17] demonstrated that a negative experience
with a dentist in childhood increased the risk of
dental anxiety in adulthood 22 times. All that suggests the need for research into negative emotions
that accompany patients during dental treatment.
Evaluation of the intensity of dental anxiety
combined with appropriate procedures aimed to
minimize such anxiety nowadays becomes increasingly important. Young patients aged 10–15
expect their dentist to have not only practical and
theoretical knowledge in the field of dentistry, but
also psychosocial knowledge and psychological
approach. The dentist assessing the level of anxiety in children before treatment is able to avoid the
trauma caused by dental treatment. Data on the
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Table 1. The relationship between the NRS, CDAS, CFSS-DS, DBS and the age and gender
Variable

n

p value

Coefficient

Statistical test

Age & NRS

250

<0.001

r = 0.287

R Spearman

Age & CDAS

250

<0.001

r = 0.259

R Spearman

Age & CFSS-DS

250

<0.001

r = –0.266

R Spearman

Age & DBS

250

<0.05

r = –0.167

R Spearman

Gender & CDAS

250

0.85

Z = 0.180

U Mann–Whitney Test

Gender & CFSS-DS

250

0.41

Z = –0.810

U Mann–Whitney Test

Gender & NRS

250

0.49

Z = 0.643

U Mann–Whitney Test

Gender & DBS

250

<0.05

Z = 1.901

U Mann–Whitney Test

NRS & CDAS

250

<0.001

r = 0.751

R Spearman

NRS & CFSS-DS

250

<0.001

r = 0.767

R Spearman

NRS & DBS

250

<0.001

r = 0.400

R Spearman

CDAS & CFSS-DS

250

<0.001

r = 0.700

R Spearman

CDAS & DBS

250

<0.001

r = 0.379

R Spearman

CFSS-DS & DBS

250

<0.001

r = 0.413

R Spearman

occurrence of a high level of anxiety in children is
divergent and fits in a fairly wide range (from 6.5
to 20%) [18, 19].
In the current study, 250 children were involved, at the age ranging from 10 to 15 years.
As shown by the CDAS, 46% of the respondents
were characterized by a low level of anxiety, which
is consistent with other studies, in which 45% of
children between 12 to 15 years of age described
their level of anxiety as low or moderate, and 10%
as high. Thus, it seems that the low level of anxiety
in these children should not be a barrier to the regular treatment. Young patients who represented
the anxious-avoidant group accounted for 29% of
the respondents. This group requires a very skillful approach during each dental visit. Improper
approach of the dentist towards these patients may
have a negative impact on their emotional state,
shifting them to the group of patients with a high
level of anxiety, who avoid dental treatment. The
study shows that children with high levels of anxiety, who scored more than 13 points accounted
for 26% of the surveyed population. These findings are largely consistent with the existing literature [20].
Gender of the respondents had no major impact on the attitude towards dental care. Girls’ ratings on the CDAS did not differ significantly from
those of boys, which is consistent with literature
data [21]. However, there is a noticeable relationship suggesting that the older the child, the less
severe the anxiety. The correlation is weak, but
significant. The literature data on this issue is extremely divergent. Paryab and Hosseinbor [22]
found that younger children (6–7 years old) had
a higher level of anxiety as compared to their old-

er peers, which is consistent with our current findings. On the other hand, Lee et al. [24] and Rantavuori et al. [23] reported completely opposite observations. Presumably, the divergence may have
been caused by cultural differences, oral hygiene
or a different model of health care – such arguments have also been stated by other authors.
The CFSS-DS questionnaire is dedicated to
the assessment of children’s anxiety. Results of
the CFSS-DS scale are encoded in a 5 point Likert scale. Caprioglio et al. [25] and Coric et al. [21]
proposed their own interpretation of the CFSS-DS
score, where the value > 39 points meant marked
anxiety. Caprioglio et al. [25] investigated the population of 8-year-old children. Those who scored
more than 39 points in the study accounted for
26% of the respondents, the result being comparable to our current findings (24%). Other researchers using the CFSS-DS questionnaire in children
at the age of 7–15 years showed that 11% of respondents declared marked anxiety (more than 39
points on CFSS-DS), 14% were on the „border” of
fear (CFSS-DS 32–38 points), while 75% of respondents showed low level or lack of anxiety. In their
study, there were no further significant differences between girls and boys. A high correlation between the results of CDAS and CFSS-DS was also
shown [21], which is consistent with the results of
our study.
When considering dental anxiety, trust in the
dentist and the whole process of dental treatment
should be taken into account. A study by Olszewska [26], among others, showed such a correlation, i.e. patients reporting high levels of anxiety were characterized by low trust in the dentist.
We found that children have trust in their dentist.

314

M. Kowalińska-Kania et al.

As many as 64% of the respondents reported such
trust, 35% reported moderate trust, and only 1%
admitted having little trust in the dentist. Moreover, a moderately strong correlation was revealed
between the level of anxiety measured by the NRS,
CDAS and CFSS-DS and the degree of trust measured with the DBS questionnaire.
A tendency has been noted that anxiety decreases with increasing trust in the dentist. In
a study carried among Lithuanian children (aged
12–15 years) Recine [27] observed that both age
and gender determine the level of anxiety (younger children and girls showed higher levels of anxiety). However, contrary to our observations trust
in the dentist was not a factor that differentiated
between boys and girls.
The analysis of the causes of anxiety in dentistry has shown that its main source is the fear of
pain during treatment procedures. Exploring that
issue, Borowy et al. [28] came to the conclusion
that the most unpleasant experience during dental
visit was the fear of pain during treatment, as this
feeling was reported by 48.9% of respondents. In
a study by Wilk-Sieczak and Sozańska [29], 17.5%
of young respondents mentioned pain as the cause
of their last visit to the dentist. Frequently parents
who experienced high levels of dental anxiety in
the past want to save their children from pain and
unpleasant sensations accompanying treatment.
In consequence dental treatment comes too late,
i.e. when the toothache gets stronger. Such behavior may lead to avoidance of preventive dental visits by young patients in the future. Pain should not
be the main reason for dental visit. Young patients
should use dental services regularly, every six
months, in order to avoid pain and consequently
anxiety and fear of treatment.
Psychometric questionnaires such as CDAS
and CFSS-DS applied in the current study are not
used in everyday dental practice as they are time
consuming and laborious. Firstly, young patients
have to fill in a questionnaire (not always straight-

forward), then the dentist should assess and analyze them. Clinical practice suggests that most
dentists cannot afford to perform complex surveys for various reasons. Thus, in modern dentistry there is an increasing need for simple and easy
to use tools for reliable and quick assessment of
anxiety – especially in children. Numerical scales
have long been used to determine the severity of
pain in medical fields such as anesthesiology, oncology and dentistry [12, 30]. The VAS and NRS
are both used for clinical purposes, as well as in
the implementation of research plans. In dentistry, the NRS has been used for assessing the effectiveness of intraligamentary anesthesia [31]. The
VAS, which is an analogous scale to the NRS, was
used in the study by Meisel-Denes et al. [30] to assess pain and anxiety during nitrous oxide sedation. In the present study, the scale was also used
to evaluate dental anxiety before dental treatment,
revealing slight anxiety in 40% of the study children, moderate in 30% and strong and very strong
in 25%. Comparison and statistical analysis of the
results obtained with the CDAS, CFSS-DS questionnaires and the NRS showed a high correlation,
which may lead to the conclusion that these tools
offer similar assessment of anxiety. Each of these
methods revealed a small percentage of extreme
attitudes, i.e. children completely devoid of anxiety and children scared with anxiety before dental
visit. The largest group consisted of children who
were “slightly anxious”. It should be noted that the
attitudes characterized by high and moderate anxiety were fairly common.
These observations suggest that a significant
percentage of children require relevant non-pharmacological or pharmacological „interventions”
in order to ensure appropriate treatment standards. However, the level of anxiety has to be determined first. The results of this study indicate
that the NRS is a relatively simple, easy to use tool
in the assessment of dental anxiety in 10–15 years
old children before procedures.

References
[1] Kaczmarek U., Wilk-Sieczak B.: Methods of evaluation of dental anxiety in children and adults. Dent. Med.
Probl. 2006, 43, 596–601 [in Polish].
[2] Armfield J.M., Heaton L.J.: Management of fear and anxiety in the dental clinic: a review. Aust. Dent. J. 2013,
58, 390–407.
[3] Klichowski L.: Anxiety, fear, panic – reasons and prevention methods. Wydawnictwo Printer, Poznań 1994
[in Polish].
[4] Wilk-Sieczak B., Zakrzewski M., Chmielewska-Łuczak D.: Mothers fear of dental treatment and the cause
of the first visits of the child, and factors predicting negative preschool child’s attitudes during dental treatment.
Dent. Med. Probl. 2005, 42, 77–82 [in Polish].
[5] Berggren U., Meynert G.: Dental fear and avoidance: causes, symptoms, and consequences. J. Am. Dent. Assoc.
1984, 109, 247–250.
[6] Kaczmarek U., Kanaffa-Kiljańska U., Frydecka D.: Methods for evaluation of dental anxiety in adults. Dent.
Med. Probl. 2010, 47, 97–100 [in Polish].

315

Dental Anxiety Assessment in Children

[7] Muppa R., Bhupatiraju P., Duddu M., Penumatsa N.V., Dandempally A., Panthula P.: Comparison of anxiety levels associated with noise in the dental clinic among children of age group 6–15 years. Noise Health 2013,
15, 190–193.
[8] Rodak-Mandalian K.: Some remarks about dentophobia, can one start to like a dentist. Nowa Stomatol. 2005,
10, 110–112 [in Polish].
[9] Boman U.W., Wennström A., Stenman U., Hakeberg M.: Oral health-related quality of life, sense of coherence
and dental anxiety: an epidemiological cross-sectional study of middle-aged women. BMC Oral Health, 2012, 18,
12, 14. URL: 10.1186/1472-6831-12-14.
[10] Johnston L., Vieira A.R.: Caries experience and overall health status. Oral Health Prev. Dent. 2014, 12, 163–170.
[11] Millar K., Jelicic M., Bonke B., Asbury A.J.: Assessment of preoperative anxiety: comparison of measures in
patients awaiting surgery for breast cancer. B.J. Anaesth. 1995, 74, 180–183.
[12] Kindler C.H., Harms C., Amsler F., Ihde-Scholl T., Scheidegger D.: The visual analog scale allows effective measurement of preoperative anxiety and detection of patient’s anesthetic concerns. Anesth. Analg. 2000, 90, 706–712.
[13] Corah N.L., Gale E.N., IIIig S.J.: Assessment of a dental anxiety scale. J. Am. Dent. Assoc. 1978, 103, 816–819.
[14] Merks K., Jaworska-Zaremba M., Fábián T.K., Mierzwińska-Nastalska E.: The analysis of dental fear scores
in the Polish minority living in Hungary. Prot. Stomatol. 2010,57 102–111 [in Polish].
[15] Armfield J.M.: How do we measure dental fear and what are we measuring anyway? Oral Health Prev. Dent. 2010,
8, 107–115.
[16] Armfield J.M., Spencer A.J., Stewart J.F.: Dental fear in Australia: who’s afraid of the dentist? Aust. Dent. J.
2006, 51, 78–85.
[17] Locker D., Shapiro D., Liddell A.: Negative dental experiences and their relationship to dental anxiety. Community Dent. Health. 1996, 13, 86–92.
[18] Klingberg G.: Dental fear and behavior management problems in children. A study of measurement, prevalence,
concomitant factors, and clinical effects. Swed. Dental. J. 1995, 103, 1–78.
[19] Lee C.Y., Chang Y.Y., Huang S.T.: The clinically related predictors of dental fear in Taiwanese children. Int.
J. Ped. Dent. 2008, 18, 415–422.
[20] Majstorović M., Skrinjarić T., Szirovicza L., Glavina D., Veerkamp J.S.: Dental anxiety in relation to emotional and behavioral problems in Croatian adolescents. Coll Antropol. 2007,31, 573–578.
[21] Coric A., Banozic A., Klaric M., Vukojevic K., Puljak L.: Dental fear and anxiety in older children: an association with parental dental anxiety and effective pain coping strategies. J. Pain Res. 2014, 7, 515–521.
[22] Paryab M., Hosseinbor M.: Dental anxiety and behavioral problems: a study of prevalence and related factors
among group of Iranian children aged 6–12. J. Indian Soc. Pedod. Prev. Dent. 2013, 31, 82–86.
[23] Rantavuori K., Lathi S., Hausen H., Seppä L., Kärkkäinen S.: Dental fear and oral health and family characteristics of Finnish children. Acta Odontol. Scand. 2004, 62, 207–213.
[24] Lee C.Y., Chang Y.Y., Huang S.T.: Prevalence of dental anxiety among 5- to 8-year-old Taiwanese children.
J. Public Health Dent. 2007, 67, 36–41.
[25] Caprioglio A., Mariani L., Tettamanti L.: A pilot study about emotional experiences by using CFSS-DS in
young patients. Eur. J. Paediatr. Dent. 2009, 10, 121–124.
[26] Olszewska I.: Anxiety and belief in dentist-patient relations. Magazyn Stomatol. 2001, 11, 1, 54–59 [in Polish].
[27] Recine R.: Pervelance of dental fear among Vilnus pupils aged 12 to 15 years. Stomatolog. Baltic Dent. Maxillofac.
2003, 5, 52–56.
[28] Borowy M., Kowalewska K., Mazur A.: Assessment of the level of anxiety and attitude toward to the dentist
among the students of Cracow universities. Poradnik Stomatol. 2011, 11, 230–234.
[29] Wilk-Sieczak B., Sozańska Z.: Health related behavior and hygienic habits in patients treated during students
classes in the Department of Restorative Dentistry in Wroclaw. Survey studies. Przegl. Stomat. Wieku Rozwoj.
2001, 2, 30–35 [in Polish].
[30] Meisel-Denes J., Pregiel B., Sulka A.: Use of the nitric oxide for dental treatment. TPS, 2014, 6, 95–100 [in Polish].
[31] Frank Sz., Moreń A., Wrzosek A.: Evaluation of the effectiveness of of the periodontal ligament injection in providing anesthesia for routine extractions. Poradnik Stomatol. 2009, 9, 170–175 [in Polish].

Address for correspondence:
Przemysław Nowak
Toxicology and Drug Addiction Division
Department of Toxicology and Health Protection
Public Health Faculty
Medical University of Silesia
Medyków 18
40-752 Katowice
Poland
E-mail: pnowak@sum.edu.pl
Conflict of interest: None declared

Received: 20.04.2015
Revised: 04.05.2015
Accepted: 10.05.2015

