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Highly anxious dental 
patients report more pain 
during dental injections 
A. J. van Wijk1 and P. C. Makkes2 

• Patients may consider anaesthesia as 
anxiety-inducing as dental treatment. 

• The use of surface anaesthesia is 
recommended and the most painful 
injection (ie palatinal) should be given last. 

• Although anxious patients report feeling 
more pain, evaluating treatment may help 
them positively reinterpret the experience. 

• If a patient has had negative experiences 
in the past, they may feel elevated levels 
of pain. 
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Objectives  In the present study, the relationship between anxiety and pain was investigated using a clinically relevant 
sample and stimulus. Methods  A sample of highly anxious dental patients (n = 23) and a sample of ‘normal’ subjects (n 
= 57) were compared with respect to the duration and intensity of pain while receiving a dental anaesthetic injection. 
Results  As expected, highly anxious dental patients indicate more pain, which is of longer duration, than normal patients. 
Most predictive for the amount of pain felt was the pain felt during a previous injection. Conclusion  Dentists should be 
aware that anxious dental patients with a negative experience regarding dental injections may feel elevated levels of pain 
which most likely leads to negative expectations for the future. 

INTRODUCTION
 
There is substantial evidence that anxi
ety can increase perceptions of pain. 
Weisenberg et al.1 have already proposed 
that anxiety which is relevant to the 
pain-inducing stimulus will exacerbate 
pain, whereas anxiety that is irrelevant 
to the pain-inducing stimulus would 
reduce the experience of pain. In line 
with this proposition, Al Absi and Rokke2 

argue that much of the literature sup
porting a positive correlation between 
anxiety and pain refers to a research 
context where anxiety is related to the 
painful stimulus. Arntz and collegues 
claim that this is due to attentional 
mechanisms.3-6 This claim is supported 
by more recent studies stating that anxi
ety or fear can have a pain-increasing 
effect due to attentional bias towards the 
painful stimulus7 or pain-related sensa
tions.8 According to Litt,9 nowhere is the 
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relationship between anxiety and pain 
better seen than in dentistry. 

Early studies concerning the relation
ship between anxiety and pain in den
tistry were performed using electrical 
shocks. Lautch10 found that high anx
ious subjects had lower pain thresholds 
than low anxious subjects. Klepac et al.11 

compared dental phobic and non-phobic 
subjects on the level of pain felt during 
arm shock and tooth shock. Dental pho
bic subjects reported the tooth shock to 
be more painful than non-phobic sub
jects, but reported equal pain during the 
arm shock. Bernstein et al.12 reported 
that anxious patients report more pain 
during previous dental procedures. Vas
send13 measured dental anxiety and 
pain during dental procedures (retro
spectively and prospectively) and found 
positive correlations. Eli et al.14 inves
tigated acute pain perception under an 
oral surgery procedure of implant inser
tion. They found that the best predictor 
of pain experienced is the level of state 
anxiety. Other studies investigating pain 
during scaling procedures15,16 and pain 
after periodontal surgery17 also reported 
a positive correlation between dental 
anxiety and pain. Most recently, dental 
anxiety and pain sensitivity were com
bined to successfully predict expected 
and experienced pain during stressful 
dental procedures.18 Finally, the earlier 

mentioned attentional bias is also present 
in highly anxious dental patients.19 

Although there is considerable evi
dence for the relationship between 
anxiety and pain in dentistry, some 
limitations concern the ecological valid
ity of stimulus and sample. While some 
studies make use of highly anxious 
dental patients, the stimulus is usually 
experimental (for instance tooth shock). 
On the other hand, studies using actual 
painful of stressful dental procedures 
(drilling, extractions, root canal ther
apy) commonly make use of artifi cially 
created ‘highly anxious patients’. That 
is, a group of patients or freshmen is 
divided in a low-fear group and a high
fear group based on the median dental 
anxiety score of the whole group. It goes 
without saying that these ‘highly anx
ious’ patients may differ strongly from 
patients who are treated at a dental fear 
clinic (let alone patients so fearful they 
will not even go there). Therefore, the 
present study set out to investigate the 
relationship between dental anxiety and 
pain using a clinically relevant sample 
and stimulus. Highly anxious dental 
patients (treated at a dental fear clinic) 
and normal patients are compared with 
respect to pain experience while receiv
ing a dental injection. Our main hypoth
esis is that highly anxious dental patients 
experience more pain during dental  
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injections than normal dental patients. to indicate the duration of their pain buccal and palatinal injections were dis-
In addition, associations between previ- by raising their hand as long as they  tinguished. The palatinal injections were 
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ous, present and future experience with 
dental injections are explored. 

MATERIAL AND METHODS 

Subjects 

Two samples of patients were used in the 
present study; a sample (n = 23, mean 
age = 39.5 yrs, standard deviation (SD) 
= 13.4) of highly anxious dental patients 
(9 male, 14 female) treated at a dental 
fear clinic (SBT*) in Amsterdam, and a 
sample (n = 57, mean age = 38.2 yrs, SD 
= 15.2) of ‘normal’ patients (36 male, 21 
female) collected at three general dental 
practices located in Zaandam, Amster
dam and at ACTA. Inclusion criteria 
were a minimum age of 18 years and 
sufficient understanding of the Dutch 
language. Data collection took place 
from October to December 2004. 

At this specific dental fear clinic,* 
patients can only apply for treatment 
when they fulfill two strict criteria. First, 
a number of anxiety questionnaires are 
filled out and patients require certain 
minimal scores. The questionnaires and 
their minimum scores are: a dental anx
iety scale (ie a VAS) cut-off = 8; the DAS 
(dental anxiety scale)20 cut-off = 15; the 
S-DAI (short version of the Dental Anx
iety Inventory)21 cut-off = 28; and the 
DPFR (duration of psycho-physiological 
reactions)22 cut-off = 7. Secondly, during 
a screening interview it should become 
clear that the patient has shown severe 
avoidance behaviour in the past, and has 
been/still is difficult to treat. Although 
the sample of patients obtained from  
the three practices may also consist of 
patients experiencing moderate to severe 
anxiety, on average, their anxiety levels 
should be incomparable to those of the  
highly anxious patients treated at the 
dental fear clinic. 

Material 

Pain 

The intensity and duration of pain fol
lowing a dental injection (see below) 
were measured. Subjects were requested 

felt pain as a result of and next to  
the injection. Time was measured 
using a stopwatch by one independent 
research assistant. After the injection, 
prior to starting treatment, subjects  
were asked to rate the painfulness 
of the injection on a numerical rat
ing scale (NRS) from 0 (no pain) to 10 
(worst pain possible).23 

Dental anxiety 
The S-DAI is the short version of the 
Dental Anxiety Inventory,24 which 
has shown to be reliable and valid.21 It 
contains nine items that are answered 
on a five-point Likert-type scale. An 
example is ‘I become nervous when 
the dentist invites me to sit down into 
the chair’. 

State anxiety 
Besides a general measure of dental 
anxiety (the S-DAI), anxiety was also 
measured using the following questions: 
‘How anxious are you at the moment?’ 
and ‘How anxious are you about receiv
ing an injection?’ Answers were given 
on a NRS from 0 (not anxious at all) to 
10 (extremely anxious). 

Experience with dental injections 
Fear of dental injections may con
sist of several factors such as general 
fear of injections (including pain), fear  
related to local anaesthesia (such as side 
effects), fear of acquired disease and fear 
of injury.25 For the present study, three 
items were used to assess previous expe
rience with dental injections in terms 
of confidence in the injection, pain felt 
during injections and anxiety related to 
injections. All answer scales were trans
formed in such a way that a higher score 
indicates more confidence, pain and 
anxiety. One item was used to assess 
anxiety regarding future injections (this 
was answered after treatment). Answers 
were given on a five-point answer scale. 
These four items were derived from a 
study by Matthews et al.26 

Anaesthetic location 
Clinical experience points out that some 
injections are more painful than oth
ers. In the present study, mandibular, 

considered to be the most painful. 

Procedure 
The research design was discussed with 
and approved by the head of the den
tal fear clinic (SBT). In addition, prior  
to approaching a highly anxious dental 
patient, the respective treating dentist 
was contacted to make sure that the 
experiment would not interfere with 
treatment and would not be too much 
of a burden to the patient. On three 
occasions, the treating dentist indi
cated that he/she felt that the respective 
patient was not suitable for inclusion 
in the study. After obtaining consent 
from the treating dentist, the patient 
was approached in the waiting room 
and asked to participate. Patients were 
told that the aim of the research was to 
study how (anxious) patients deal with 
dental anaesthesia, without mention
ing pain. Upon consent, questionnaires 
were filled out in the waiting room. 
Next, treatment took place. Prior to the 
injection, instructions were given about 
raising the hand while feeling pain. 
About half a minute after the injec
tion (after lowering the hand) patients 
were asked to rate the painfulness of 
the injection on a NRS. The investigator 
left the room at that point and waited 
for the patient. After treatment, one 
question regarding future dental injec
tions had to be answered. All patients 
signed informed consent and were 
given the opportunity to receive infor
mation regarding the aim and general 
outcome of the study. 

Statistical analysis 
The Chi-square test was used to exam
ine the distribution of categorical vari
ables. MAN(C)OVA was used to test for 
mean differences on the set of independ
ent variables, corrected for different 
covariates. Independent samples t-tests 
were used to compare mean scores  
between samples. ANOVA was used to 
compare multiple mean scores. Pear
son’s correlation coefficient was used 
as a measure of linear association for 
quantitative variables and Kendall’s tau
b was used for ordinal variables. Alpha 
was set at 0.05. 

*Centre for Special Care; Stichting Bijzondere 
Tandheelkunde (SBT); located at ACTA, Amsterdam 

© 2008 Macmillan Publishers Limited.  All rights reserved. 

 



RESEARCH
 

RESULTS 

Assumption regarding samples 
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First, it was tested whether the highly 
anxious dental patients indeed clearly 
differed from the ‘normal’ patients with 
respect to dental anxiety. The t-tests 
revealed that highly anxious dental 
patients report that they feel more anxi
ety prior to treatment (t (78) = -11.24, 
p <0.001), more anxiety for the local 
anaesthesia (t (78) = -6.94, p <0.001) 
and more dental anxiety (S-DAI; t (76) 
= -15.89, p <0.001) than normal patients 
(Table 2). This result clearly supports the 
assumption of having a ‘normal’ sam
ple and a ‘highly anxious’ sample of 
dental patients. 

Anaesthetic location 
A total of 80 dental injections were 
included in the study. The Chi-square 
test shows that the distribution of the 
different anaesthetic locations was 
approximately equal in the two samples 
(χ2 (2) = 5.25, p = 0.073). However, Table 
1 shows that the mandibular and palati
nal injection was used less frequently 
in the sample with highly anxious den
tal patients. In addition, whenever the 
null hypothesis is equal to the research 
hypothesis (we would like to show that 
H0 holds true) it is advisable to set alpha 
to 0.20.27,28 Using this level of signifi 
cance, it is concluded that the different 
anaesthetic locations were not equally 
distributed across samples. As such, 
the different anaesthetic locations were 
compared with respect to pain. 

ANOVA shows that the palatinal 
injection was most painful with respect 
to intensity of pain (F (2, 77) = 4.96, p 
<0.01), while the mandibular and buccal 
location were considered to be equally  
painful. The locations did not differ 
regarding the duration of the pain. Given 
the distribution of anaesthetic locations 
over the samples it is possible that the 
mean pain score of highly anxious den
tal patients will be lower because they 
received a relatively small number of 
palatinal injections. 

Highly anxious and normal 
dental patients 
Our main hypothesis was that highly 
anxious dental patients feel more pain 

than do normal patients. First, the two 
samples were compared on the depend
ent variables (pain intensity and dura
tion) using a MANOVA. Results showed 
a significant main effect for type of 
sample (F (2, 77) = 5.23, p <0.007). Sub
sequent univariate analysis showed that 
for both the duration of pain (F (1, 78) = 
9.73, p <0.003) and for intensity of pain 
(F (1, 78) = 4.21, p <0.043), highly anx
ious dental patients score signifi cantly 
higher than normal patients. After 

correcting for dental anxiety (ie the S-
DAI) as a covariate, no more signifi cant 
differences could be shown (F (2, 74) 
= 3.05, p <0.053). A similar result was 
obtained after entering previous expe
rience with dental injections (item 2, ie 
pain felt during last injection; F (2, 76) = 
2.77, p <0.069). The other variables were 
not significant as covariates. The mean 
scores on the dependent variables and 
their comparisons are presented in Table 
2 (not corrected for covariates). 

Table 2  Mean scores (standard deviation) on the dependent variables and results of the 
independent samples t test 

Samples 

Variables Highly anxious patients Normal patients 

Pain in seconds 8.83 (14.89) a 1.99 (4.76) 

Pain intensity 3.04 (3.18) a 1.81 (2.07) 

Anxiety now 6.96 (1.90) b 1.35 (2.07) 

Anxiety for anaesthetic 6.30 (3.01) b 1.98 (2.30) 

Confidence in anaesthetic 2.13 (1.18) a 1.67 (0.74) 

Pain with last anaesthetic 1.61 (1.34) b 0.88 (0.73) 

Anxiety during last anaesthetic 4.17 (0.94) b 2.72 (1.09) 

Anxiety future anaesthetic 3.26 (1.01) b 2.21 (0.99) 

Dental anxiety (S-DAI) 40.33 (6.58) b 15.44 (5.98) 

a = p <0.05, b = p <0.01 

Table 3  Kendall’s tau b between pain, experience with and expectancies about dental 
injections 

I 
Confi dence 

II 
Pain 

III 
Anxiety 

IV 
Future 

Pain 
intensity 

I  --

II -0.25 a --

III -0.31 b 0.49 b --

IV -0.23 a 0.42 b 0.64 b -

Pain_i -0.16 0.47 b 0.41 a 0.45 b -

Pain_d -0.19 0.36 b 0.28 a 0.42 b 0.70 b 

a = p <0.05, b = p <0.01, I = confidence in anaesthetic, II = pain during last anaesthetic, III = anxiety during last anaesthetic, IV = anxiety 
for future anaesthetics, Pain i = pain intensity, Pain d = duration of pain 
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Table 1  Distribution of anaesthetic location over samples 

Highly anxious 

Normal 

Total 

Palatinal 

2 

15 

17 

Buccal 

13 

18 

31 

Mandibular 

8 

24 

32 

Total 

23 

57 

80 
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Experience and expectancies population is hard to access, especially  The results concerning earlier expe
regarding dental injections when this means intervening with treat- riences with dental injections are also 
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To examine how previous experience 
with dental injections, experience at 
present and expectancies for future den
tal injections are associated, Kendall’s 
tau-b was calculated between all rel
evant variables. The result is presented 
in Table 3. 

From Table 3 it can be seen that a 
longer duration of pain was associated  
with more pain intensity. Again, this 
result points out that more anxiety is 
associated with more pain. Specifi c 
anxiety related to receiving an injec
tion showed the highest correlation with 
pain, although differences were small. 

The amount of pain felt during the  
last injection was most strongly related 
to the level of anxiety for the present 
anaesthetic. Finally, the amount of pain 
felt during the present anaesthetic was 
associated most with anxiety for future 
anaesthetic injections. 

DISCUSSION 
The main purpose of the present study 
was to examine the relationship between 
anxiety and pain within a clinically rel
evant sample using a clinically relevant 
painful stimulus. A sample of highly 
anxious dental patients and a sample 
of normal patients were compared with 
respect to the intensity and duration of 
pain felt while receiving an anaesthetic 
dental injection. Results clearly show 
that highly anxious dental patients feel 
substantially more pain, and of longer 
duration, than do normal patients. 
Given the fact that the palatinal injec
tion proved most painful and the fact 
that highly anxious patients hardly 
received palatinal injections, the differ
ence in pain experience between highly 
anxious and normal dental patients is 
most likely even larger than found in  
the present study. The result coincides 
with the studies mentioned in the intro
duction but has more ecological validity 
due to sample and stimulus choice. In 
addition, all data were collected within 
a dental context (questionnaires in wait
ing room, pain in treatment room) which 
might have an effect on pain experience 
as well.29 It may be clear that the number 
of highly anxious dental patients used 
in this study was limited. However, this 

ment as usual. In fact, a number of times 
(three) the treating dentist objected to 
participating for this reason. 

Whereas Milgrom et al.25 gave excel
lent clinical recommendations on how 
to handle patients with specifi c types 
of fear of dental injections, the present 
study suggests that a number of these 
patients report that they do feel more 
pain, which could be an explanation 
for their fears but also vice versa (their 
fear leads to a increased pain percep
tion). Indeed, a number of recent stud
ies are aimed at improving the prediction 
of pain experienced during dental pro
cedures, eg a study by Klages et al.18 

where trait anxiety combined with pain 
sensitivity30 was most predictive for the 
amount of experienced pain. Also anxi
ety sensitivity is increasingly related to 
pain-related fears and anxiety.31-33 Fear 
of pain itself is a highly relevant concept 
in pain research.34 In fact, it led one of 
the present authors to develop the Fear 
of Dental Pain questionnaire (FDP).35 A 
recent study points out that the concept 
may directly be related to elevated pain 
levels during periodontal probing.36 The 
latter questionnaire was not used in the 
present study because the suggestive 
nature of the items was judged to have 
possible negative effects on the sample of 
highly anxious dental patients. That is, 
we were interested to see whether patients 
feel more pain because they are anxious, 
not to make them more anxious and see 
if this affects the pain experience. 

When trying to predict the inten
sity of pain, the anxiety for the local 
anaesthetic and injection location were 
significant predictors. For the duration 
of pain, only anxiety at that particular 
moment was predictive. When divid
ing the samples, no signifi cant predic
tion could be determined for the sample 
of highly anxious patients. The latter 
can be explained by a combination of 
a bottom effect (low pain during injec
tions), ceiling effect (all highly anxious) 
and lack of statistical power. Inspec
tion of scatter plots indeed confi rms the 
expectation that a relation between the 
duration and intensity of pain could be 
shown in a scenario with more highly 
anxious dental patients. 

quite clear. More pain during previous  
dental injections is associated with more 
anxiety for the present dental injection. 
More pain during the present dental 
injection is associated with more anxi
ety for future injections. This result is 
consistent with another study report
ing an association between the amount 
of pain felt during an injection and the 
estimated level of anxiety for an injec
tion within a number of days.37 

One patient’s response was particu
larly remarkable. During the injection, 
she held her hand up for about 30 sec
onds. Upon asking to rate the pain that 
she felt, she indicated that it did not hurt 
at all (in hindsight). It appears that this 
person felt what she was expecting to 
feel. However, when looking back she 
had to conclude that it did not hurt at 
all. This subject’s data was not included 
in the analysis. However, it does indi
cate that it may be very useful to 
evaluate treatment with some patients 
to help them positively reinterpret 
the experience. 

To conclude, a strong relationship was 
found between anxiety and pain. Highly 
anxious dental patients feel more pain, 
which lasts longer. The clinical rele
vance of the study is obvious. Especially 
with highly anxious patients, palatinal 
injections should be given last. The use 
of surface anaesthesia is recommendable 
to reduce the sharpest pain somewhat.  
In addition, if a patient has had nega
tive experiences in the past with dental 
injections and the patient is anxious, 
the treating dentist should be aware 
that the patient may feel elevated lev
els of pain, causing anxious feelings for 
future injections, perhaps even leading 
to avoidance of dental care. Taking more 
time for patients (for instance follow
ing the recommendations of Milgrom et 
al.)25 and making an effort to reduce lev
els of anxiety can reduce patient’s pain 
experience, thereby making the den
tal visit more pleasant for both patient 
and dentist. 
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