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Abstract: Fear and anxiety are known psychological responses to painful stimuli. These terms are used together in this 

study to increase the number of studies that can be included in order to make the results conducive. A third term 

also commonly used is phobia. These negative states of mind are common in patients seen in the field of dentistry. In a long 

list of fears and phobias, dental fear is ranked number 4 by prevelance. A study conducted in Australia says that only 52.8% 

of participants indicated no or low dental anxiety. Further research has revealed that not all dental procedures result in the 

similar level of anxiety. Dental surgery, especially tooth extraction is among the top 5 most feared dental treatments after 

the fear of being pricked for local anaesthesia. It has been derived from various studies that losing a tooth also attributes as 

a stimulant for anxiety. Doctors all over the world find It very challenging to deal with anxious patients. A special counselling 

and a session of positive words may be required before the actual dental procedure in order to change the mood of the 

patient and to mentally prepare the patient for the procedure.  Hence, anxiety during any dental procedure must be 

controlled and in order to do this, the factors stimulating anxiety and fear must be identified in a standard way. 

 

METHODS: 

An electronic literature search was conducted of the PUBMED, ScienceDirect covering the period January 2004 to May 2014. 

Screening was performed at the full-text level. The review included all human prospective and retrospective studie, clinical trials, 

cohort studies, case control studies, that concluded at the least of one factor determining tooth extraction anxiety the search identified 

16 articles meeting the inclusion criteria. Factors related to tooth extraction in patients were assessed: level to anxiety, pain 

expectations, level of disturbance when the procedure is being performed, and difficulty level of the procedure, marital status, social 

class, and type of local anaesthesia administered.  Video was used as the method of providing information, past negative dental 

experiences lead to increase in anxiety among patients. 

 

RESULTS: 

Due to disagreements between studies, further investigations into the other factors are required to clarify the results. However, the 

absence of a single and appropriate scale that includes both the patient’s evaluation and that of the doctor, hinders the rating of 

patient anxiety. 

  

Keywords: dental anxiety; tooth extraction; systematic review; factors. 

 

Introduction 

Fear and anxiety are known psychological responses to painful stimuli. These terms are used together in this study to increase the 

number of studies that can be included in order to make the results conducive. A third term also commonly used is phobia. These 

negative states of mind are common in patients seen in the field of dentistry. In a long list of fears and phobias, dental fear is ranked 

number 4 by prevelance. A study conducted in Australia says that only 52.8% of participants indicated no or low dental anxiety. 

Further research has revealed that not all dental procedures result in the similar level of anxiety. Dental surgery, especially tooth 

extraction is among the top 5 most feared dental treatments after the fear of being pricked for local anaesthesia. It has been derived 

from various studies that losing a tooth also attributes as a stimulant for anxiety. Doctors all over the world find It very challenging 
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to deal with anxious patients. A special counselling and a session of positive words may be required befor the actual dental procedure 

in order to change the mood of the patient and to mentally prepare the patient for the procedure.  Hence, anxiety during any dental 

procedure must be controlled and in order to do this, the factors stimulating anxiety and fear must be identified in a standard way. 

Structured question: 

The following focused question was developed according to the population, intervention, comparison, and outcome (PICO) study 

design: What are the main factors causing anxiety/fear, which can be measured using specific rating scales, in adult patients 

undergoing a tooth extraction procedure 

Types of studies  

An electronic literature search was conducted of the PUBMED, ScienceDirect covering the period January 2004 to May 2014. 

Screening was performed at the full-text level. The review included all human prospective and retrospective studie, clinical trials, 

cohort studies, casecontrol studies, that concluded at the least of one factor determining tooth extraction anxiety the search identified 

16 articles meeting the inclusion criteria. Factors related to tooth extraction in patients were assessed: level to anxiety, pain 

expectations, level of disturbance when the procedure is being performed, and difficulty level of the procedure, marital status, social 

class, and type of local anaesthesia administered.  Video was used as the method of providing information, past negative dental 

experiences lead to increase in anxiety among patients. 

 

Data of extraction 

The data were independently extracted from articles according to the theme, purposes, and questions of the present review. The 

following data items were collected from the selected articles: (1) year (2) area (country); (3) population features (nationality, age, 

sex); (4) factors examined (5) evaluation method; (6) interview features; (7) interview method 

Assessment of methodological quality 

The quality of all included studies was evaluated during the full-text reading stage. All methodological elements that may influence 

the outcomes of the study were marked and evaluated. The risk of bias in every study was evaluated according to the Cochrane 

Collaboration (version 5.1.0) two-part tool for assessing risk of bias. 

 

Results 

Study selection the initial search identified a total of 6202 articles. Following the screening of article titles, 1753 potentially relevant 

articles were identified. Independent screening of the abstracts resulted in 33 possible articles for inclusion. Following the 

application of the study inclusion and exclusion criteria to the 33 full-text articles, 16 articles were finally selected for the systematic 

review. The kappa value for inter-reviewer agreement for potentially relevant articles was 1 for titles and abstracts and >0.9 for 

full-text articles, indicating almost perfect agreement between the two reviewers.9 Exclusion of studies The reasons for the 

exclusion of studies after full-text assessment were as follows: full-text article not available in English (n = 1), dental anxiety not 

specific to tooth extraction anxiety (n = 12), dental anxiety as a factor of other occurrences (n = 1), and psychological conditions 

other than anxiety examined (n = 3). Quality assessment The quality assessment (Table 1) of the studies included revealed that the 

majority had a high risk of bias.10–23 Two studies were classified as having an unclear risk of bias.24,25 None of the studies had 

a low risk of bias in all categories. Types of studies Ten studies were prospective cohort studies in which questionnaires were given 

to participants and different follow-ups were observed.12–16,20–22,24,25 Six studies were controlled trials in which different 

factors that may increase or decrease the anxiety of tooth removal were examined10,11,17– 19,23 (Table 2). Measurement scales 

used Different types of measurement scale were used to identify the anxiety level (Table 2). Most studies (n = 7) used only one 

specific measurement scale.11,12,17,19, 22, 23,25 Five studies used two different measurement scales10,13, 15,20,21 and four 

used three different types of measurement scale.14,16,18,24 Significant factors Several factors were found to be signifi- cantly 

associated with tooth extraction anxiety without any conflicts amongst the different studies: propensity to anxiety (P < 

0.05),15,21,24 pain experience or  

 

expectations (P < 0.05),18,20,21 level of disturbance during the procedure (P < 0.001),13 and the difficulty of the procedure (P = 

0.034).20 When the impact of marital status was assessed, the highest anxiety scores were found in single respondents (Corah’s 

Dental Anxiety Scale (DAS)26 9.41 2.24) and the lowest in divorced respondents (DAS 6.00 0.00) (P = 0.003).12 Also, the 

examination results revealed that there was a significant difference (P = 0.012) in anxiety level among the various social classes of 

subjects, with social class determined according to the classification of Opeodu and Arowojolu.27 The lowest mean anxiety score 

was reported for social class IV (DAS 6.5 2.42); in contrast, the highest mean anxiety score was reported for class V (DAS 9.18 

2.87).12 The preoperative information provided to the patient also showed a significant effect on patient anxiety. Anxiety levels in 

patients receiving verbal or written information did not differ, but information in the form of a video/movie increased patient anxiety 

significantly (P < 0.05)10,23 (Table 3). It is interesting to note that even knowledge of being sedated significantly increased patient 

anxiety (P < 0.05).17 In the assessment of the impact of a previous negative experience related to a dental procedure on patient 

anxiety, a positive correlation with dental anxiety in tooth removal patients was unanimously agreed.12,13,16,20,22,25 However 

Egbor and Akpata12 and Lo´pez-Jornet et al.16 did not show statistically significant correlations (P = 0.209 and P > 0.05, 

respectively), while the other authors did. Some aspects of the procedure were also identified as important factors. Significant 

differences were found between patients having a mandibular tooth removed and those having a maxillary tooth removed, as 

determined using the StateTrait Anxiety Inventory (STAI-T) scale immediately after (P = 0.003) and 1 week after the procedure (P 

= 0.01), with higher anxiety scores in patients who had a mandibular tooth removed. However, no significant difference was found 

with the STAI-S, Dental Fear Survey (DFS), or Modified Dental Anxiety Scale (MDAS)28 measurement scales.16 The results 

revealed that patients who had two molars removed were significantly more anxious just before (P < 0.016) and during (P < 0.001) 

surgery than those who had one molar removed.15 The specific type of anaesthetic injection was found to affect patient anxiety, 
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with patients who required specific block type local anaesthesia reporting signifi- cantly higher anxiety immediately after the 

procedure (STAI-T; P = 0.008) than those who had infiltration anaesthesia; however, the difference disappeared (P = 0.41) over the 

7 days of follow-up. In contrast, with the STAI-S, MDAS, and DFS measurement scales, no significant differences were found (P 

= 0.4, P = 0.627, P = 0.36 immediately after 

 

Table 1. Quality assessment.a 

 

 

            Blinding of participants, Incomplete Selective  

          Sequence Allocation personnel, and outcome outcome outcome Other sources 

Ref

.         generation concealment assessors data reporting of bias 

       

Lago-Me´ndez et al. 

(2006)24 ? ? + + + + 

       18  

 

     

van Wijk et al. 

(2008)13  + ? + + + 

de Jongh et al. 

(2008)   20  ? + + + + 

Mugla

li 

and 

Komerik 

(2008) 

 

? 

  

+ + 

    25     

? + + Kim et al. (2010)     + + + 

va

n Wijk et 

al. 

(2010)15  

 

+ 

 

+ + + 

  21       

McNeil et al. 

(2011)  

2

2   +  + + + 

d

e Jongh et 

al. 

(2011

)    

 

? ? + + + 

 17          

Seto et al. (2012)   

1

9   + ? + + + 

Abdeshahi et al. 

(2013)  16    + + + 

Lo´pez-Jornet et al. (2013)12  ?  ? + + 

Egbor and Akpata 

(2014) 23  ?  + + + 

Torres-

Lagares 

et al. 

(2014) 

 

+ + + + + 

      

1

4       

Tarazona et al. 

(2015) 11   ? + + + + 

Glaesmer et al. 

(2015)  

1

0  +  + + + 

Kazancioglu et al. 

(2015)   + + ? + + 

 
a ‘+’, low risk of bias; ‘?’, unclear risk of bias; ‘  ’, high risk of bias 

 However Egbor and Akpata12 and Lo´pez-Jornet et al.16 did not show statistically significant correlations (P = 0.209 and P > 0.05, 

respectively), while the other authors did. Some aspects of the procedure were also identified as important factors. Significant 

differences were found between patients having a mandibular tooth removed and those having a maxillary tooth removed, as 

determined using the StateTrait Anxiety Inventory (STAI-T) scale immediately after (P = 0.003) and 1 week after the procedure (P 

= 0.01), with higher anxiety scores in patients who had a mandibular tooth removed. However, no significant difference was found 

with the STAI-S, Dental Fear Survey (DFS), or Modified Dental Anxiety Scale (MDAS)28 measurement scales.16 The results 

revealed that patients who had two molars removed were significantly more anxious just before (P < 0.016) and during (P < 0.001) 

surgery than those who had one molar removed.15 The specific type of anaesthetic injection was found to affect patient anxiety, 

with patients who required specific block type local anaesthesia reporting signifi- cantly higher anxiety immediately after the 

procedure (STAI-T; P = 0.008) than those who had infiltration anaesthesia; however, the difference disappeared (P = 0.41) over the 

7 days of follow-up. In contrast, with the STAI-S, MDAS, and DFS measurement scales, no significant differences were found (P 

= 0.4, P = 0.627, P = 0.36 immediately after surgery, and P = 0.98, P = 0.99, P = 0.49 at the 7-day follow-up).16 
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 CONFLICTING RESULTS  

Some of the results were identified as conflicting, since different findings were obtained in different reports. Disagreement between 

significant and non-signifi- cant differences were obtained for the following factors: gender (Table 4), level of 

education,10,12,16,20,25 duration of the procedure,10,13,16 and the effect of hypnosis.11,19 The most important mismatches, in 

the authors’ opinion, were those related to studies obtaining opposite results. This occurred for age10,12,14,20,25 and time after 

the procedure.10,11,13,16,20,22,25 Studies investigating age as a factor reported three different results: no significant correlation 

(P > 0.05),10,14,20,25 a positive significant correlation (P = 0.034 with STAI-T),14 and a negative significant correlation (P = 

0.000).12 The time after the procedure as a factor non-significantly correlated with anxiety was reported only once13 (Table 5). 

Most authors reported lower anxiety at various times after the procedure than before it.10,11,20,22,25 In contrast Lo´pez-Jornet et 

al. reported lower patient anxiety prior to tooth extraction than immediately afterwards, but lower anxiety scores at the 7-day follow-

up.16 

 NO SIGNIFICANT DIFFERENCES 

 Factors such as area of residence,12 separate preoperative consultation,18 number of anaesthetic injections,13,18 and the extent of 

the surgery13 were evaluated in papers included in present review, but none of them showed a significant effect on patient anxiety 

(P > 0.05).  

 

Table 2. Type of information provided as a factor predicting tooth extraction anxiety. 

 

 

Study  Scale used Verbal group Wr./Verb + Da Video group Outcomes  P-value 

Torres-

Lagares23 

 b 

0.29   0.97 

b 

0.57   1.43 

b   

1–

3 

VAS (1–5) 0.97   1.21   Patient anxiety levels P 
2–3 = 

0.000 

et al. (2014)        decreased after the provision P = 0.022 

        of verbal1 and written2   

        

information, and increased 

in   

        the video3 group; the   

        difference was statistically   

        significant   

Kazancioglu 

1

0 DAS 11.34   2.433 9.21   2.02  16.11   3.74  Video information patients P < 0.05 

et al. (2015)        were significantly more   

        

anxious before the 

procedure   

        

than patients in the verbal 

and   

        written information groups   

Kazancioglu 

1

0 STAI-S 33.54   34.41 30.01   22.45 48.54   34.41 Video information patients P < 0.05 

et al. (2015)        were significantly more   

Anxious before the procedure than patients in the verbal and written information groups 

 

 

VAS, visual analogue scale; DAS, Dental Anxiety Scale; STAI-S, State-Trait Anxiety Inventory. 
a Written information in Torres-Lagares et al.; verbal information with details in Kazancioglu et al. 

 

b Mean change scores. 
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Table 3. Gender as a factor predicting tooth extraction anxiety. 

 

 

     Scale  Males Females   

Study     useda (mean   SD) (mean   SD) Outcomes P-value 

Lago-Me´ndez 

et 

al. 

(2006)24  DAS 8.68 

 

2.996 9.47 

 

3.334 NSD >0.05 

 

2

5          

Kim et al. 

(2010)  

1

4  DAS 13.32   2.98 13.24   2.98 NSD 0.846 

Tarazona et al. 

(2015)   DAS 7.4   2.09 10.5   2.75 Females showed significantly 0.006 

Egbor and Akpata 

(2014)12 

  

7.37   1.88 8.76   2.84 

higher DAS scores  

 DAS Females showed significantly 0.00 

Muglali and Komerik 

(2008)20 

       higher DAS scores  

DAS N/A   N/A   Females showed significantly <0.001 

Kazancioglu et al. 

(2015)10 

        higher DAS scores  

 DAS N/A   N/A   Females showed significantly <0.05 

      

10.377   3.877 11.083   3.474 

higher DAS scores  

Total     DAS Females showed significantly 0.0311 

van Wijk et al. (2010)15 

  

16.69   7.34 22   9.93 

higher DAS scores  

 S-DAI Females showed significantly <0.05 

de Jongh et al. (2011)22 

  

16.6   7 21.1   9.4 

higher S-DAI scores  

 S-DAI Females showed significantly <0.05 

de Jongh et al. (2008)13 

        higher S-DAI scores  

 S-DAI N/A   N/A   NSD N/A 

van Wijk et al. (2008)18  S-DAI N/A   N/A   Females showed significantly <0.05 

      

16.664   7.243 21.706   9.769 

higher S-DAI scores  

Total     S-DAI Females showed significantly <0.0001 

Lago-Me´ndez et al. 

(2006)24 

  

15.2   7.555 20.16   8.421 

higher S-DAI scores  

 STAI-T Females showed significantly <0.05 

Tarazona et al. (2015)14  

10 

        higher STAI-T scores  

 STAI-T 16.47   6.94 18.79   9.3 NSD 0.41 

Kazancioglu et al. 

(2015)  STAI-T N/A   N/A   NSD N/A 

Total     STAI-T 16.063   7.167 19.317   8.997 Females showed significantly 0.0081 

Lago-Me´ndez et al. 

(2006)24 

        higher STAI-T scores  

2

0 STAI-S 18.68   7.459 19.53   8.722 NSD >0.05 

Muglali and Komerik 

(2008)  STAI-S N/A   N/A   Females showed significantly 0.013 

Tarazona et al. (2015)14 

  

20.62   10.35 25.17   12.51 

higher STAI-S scores  

 STAI-S Females showed significantly 0.05 

Kazancioglu et al. 

(2015)10 

        higher STAI-S scores  

 STAI-S N/A   N/A   Females showed significantly <0.05 

            higher STAI-S scores  

Total   

1

4  STAI-S 19.998   9.562 23.001   11.537 NSD 0.0585 

Tarazona et al. 

(2015)   APAIS 12.25   4.27 18.70   3.68 Females showed significantly 0.00 

Lago-Me´ndez et al. 

(2006)24 

  

33.28   13.532 36.38   13.063 

higher APAIS scores  

 DFS NSD >0.05 

 

SD, standard deviation; NSD, no significant difference; N/A, not available. 

 
a DAS, Dental Anxiety Scale; S-DAI, short version of the Dental Anxiety Inventory; STAI, State-Trait Anxiety Inventory 

(STAI-T or STAI-S); APAIS, Amsterdam Preoperative Anxiety and Information Scale; DFS, Dental Fear Survey  
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Table 5. Time after the procedure as a factor predicting tooth extraction anxiety. 

 

 

   Scale  Immediately  1 month    

Study   useda Before after 1 week after after Outcomes P-value 

Muglali and  

2

0 DAS 10.01   3.30 7.73   3.01 8.13   2.63 N/A Dental anxiety was P < 0.001 

Komerik 

(2008)       lower immediately   

        after and 1 week   

        after than before the   

        procedure  

1     

42.17   9.82 34.64   8.48 32.17   8.48 

   

Muglali and  

2

0 STAI-S N/A Dental anxiety was P 
2 < 

0.001 

Komerik 

(2008)       lower immediately P < 0.006 

        after1 and 1 week   

        after2 than before   

Kim et al. (2010)25 

 

13.28   2.98 13.25   3.14 

  the procedure   

DAS N/A N/A Dental anxiety was P < 0.01 

        lower after the   

        procedure than   

        before the procedure   

de Jongh 

2

2  S-DAI 18.8   8.6 17.6   8.2 16.2   7.8 16.6   8.6 Dental anxiety P < 0.05 

et al. (2011)        immediately after, 1   

        week after, and 1   

        month after was   

        lower than before   

        the procedure   

Lo´pez-

Jornet 

1

6  STAI-S 24.84   4.96 24   5.04 25.31   5.81 N/A NSD P > 0.05 

et al. (2013)           

Lo´pez-

Jornet 

1

6  STAI-T 24.59   6.27 25.63   5.68 24.71   6.14 N/A Dental anxiety was P = 0.044 

et al. (2013)        significantly lower 1   

        week after than   

        immediately after   

        the procedure  

1 

Lo´pez-

Jornet 

   

8.74   4.51 9.91   5.73 8.33   4.52 

   

1

6  MDAS N/A Dental anxiety P 
2 = 

0.023 

et al. (2013)        immediately after P = 0.001 

        was higher than   

        before the   

        procedure1 and   

        anxiety 1 week after   

        was lower than   

        immediately after   

        the procedure2  

1 

Lo´pez-

Jornet 

   

35.11   16.11 37.84   17.08 34.34   15.31 

   

1

6  DFS N/A Dental anxiety P 
2 = 

0.002 

et al. (2013)        immediately after P = 0.001 

        was higher than   

        before the   

        procedure1 and   

        anxiety 1 week after   

        was lower than   

        immediately after   

        the procedure2   
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Glaesmer 

1

1  VAS 4.8   2.6 2   2.0 N/A N/A Dental anxiety was N/A 

et al. (2015)        lower immediately   

        after the procedure   

        than before the   

        procedure   

Kazancioglu 

1

0  DAS 11.34   2.43 6.3   1.76 8.38   3.67 N/A Dental anxiety was P = 0.04 

et al. (2015)        lower immediately   

        after and 1 week   

        after than before the   

        procedure   

Kazancioglu 

1

0  STAI-S 33.54   34.41 23.81   23.33 28.02   14.30 N/a Dental anxiety was P = 0.03 

et al. (2015)        lower immediately   

        after and 1 week   

        after than before the   

        procedure   

de Jongh   S-DAI N/A N/A N/A N/A NSD P = 0.200 

et al. (2008)13          

 

N/A, not available; NSD, no significant difference. 

 
a DAS, Dental Anxiety Scale; STAI, State-Trait Anxiety Inventory (STAI-T or STAI-S); S-DAI, short version of the Dental 

Anxiety Inventory; MDAS, Modified Dental Anxiety Scale; DFS, Dental Fear Survey; VAS, visual analogue scale.  

 

Discussion  

The aim of the present review was to identify reliable factors determining patient anxiety related to tooth extraction procedures in 

order to make it easier for the surgeon to predict a patient’s anxiety and carefully select the procedural methods. On reviewing the 

papers included herein, some of the factors were found to be quite relevant in predicting a patient’s anxiety in relation to tooth 

extraction; however many factors are still in need of better evaluation. Gender was the most frequently assessed factor in this review. 

However some conflicts were found: most studies that assessed the impact of gender on patient anxiety showed a significant 

relationship,10,12,14,15,18,20,22,24 but some of these did not find a significant relationship when a different measurement scale 

was used10,14,24 . The problem of conflict may be due to the suitability of the scale. Data synthesis between studies using the same 

measurement scales was performed to identify reliable results. All the significant results showed women to be more anxious than 

men. These results are not surprising, since many different authors have reported that females are more prone to various general 

anxiety disorders29–32 and dental anxieties33–35 than males. Wabnegger et al. investigated structural differences in the brain 

between males and females in order to ascertain why females are more prone to dental phobia. 

With regard to further research, there is a great need to develop and validate a specific measurement scale that includes both the 

patient and the doctor in the rating process and that can reliably rate anxiety in patients undergoing tooth extraction procedures. The 

conflicts between the dif-ferent studies measuring the same factors should be resolved with further studies. The possible effect of 

non-dental stress should be considered while measuring anxiety in the dental office. The type of tooth extraction should be 

considered be-fore combining the results from all patients, as this may differ in provoking anxiety. 
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