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The influence of text messages and anxiety 

on pain perception and its impact on 

orthodontic patients routine

Daniela Lasmar de Mendonça1, Renata Rodrigues Almeida-Pedrin2, Nayara Caldas Pereira3, 
Paula Vanessa Pedron Oltramari2, Thaís Maria Freire Fernandes2, Ana Cláudia de Castro Ferreira Conti2

Objective: This prospective study aimed at assessing the effects of anxiety and a follow-up text message on pain percep-
tion after the installation of fixed orthodontic appliances and its impact on the patients’ routine. 

Methods: The sample of this study consisted of 103 orthodontic patients, 40 males and 63 females (mean age 20.5 years), 
distributed in two groups: G1 (n=51), including control patients that did not receive any post-procedure communica-
tion; and G2 (n=52), including patients that received a structured text message. In baseline phase, the patients completed 
a questionnaire to assess their level of anxiety prior to treatment. Pain was assessed by using 100-mm visual analog scale 
(VAS) in baseline and ten times prospectively in predetermined time points. VAS was also applied to assess the patient’s 
routine alterations caused by the pain. All data were analyzed using ANOVA, Tukey, Mann-Whitney,  t-test, chi-square 
and Spearman’s correlation tests. All statistical tests were performed with significance level of 5%. 

Results: Low-level and high-level anxiety was observed in 42.7% and 7.8% of the patients, respectively. Statistically 
significant correlation was observed between anxiety and pain (p < 0.05). Maximum mean pain intensity was detected in 
the second treatment day (G1=36.9mm and G2=26.2mm) and was significantly higher in G1. Nearly 53% of the patients 
in G1 reported alterations in the routine (18.8mm), while in G2 the percentage rate reached 28.8% (9.9mm) (p=0.013). 

Conclusions: Anxious patients report more pain after the installation of orthodontic appliances. Text messages were 
effective to reduce pain levels and to decrease the negative effects on patients’ daily routine.
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INTRODUCTION
Pain is usually experienced in the beginning of 

the orthodontic treatment.1 Most of the pain report-
ed is related to lesions in the oral mucosa due to 
local trauma. Moreover, orthodontic forces applied 
for tooth alignment also play an important role in 
promoting pain.2 Usually, 91% of the orthodontic 
patients report discomfort, sensibility and pain dur-
ing the installation of orthodontic appliances, while 
39% report the same complaints after the orth-
odontic activation.3 The highest levels of pain are 
manifested in the second and third treatment days. 
The pain may reduce progressively after a few days, 
but it can persist months after installation, especially 
when a new archwire is installed.5

Aside from the physical complaints, psychological 
aspects, such as cognition, socialization and person-
ality6,7 may also be affected by the increase in pain.3 
Among those, anxiety emerges as a key aspect.6,8 

Combined with anxiety, the increased perception 
of pain may hamper social and daily activities, es-
pecially eating and sleeping. Consequently, patients 
may respond by self-medicating3 and perhaps asking 
to quit the orthodontic treatment.8-11 This harmful 
combination could be attributed to specific dental 
stimuli that may trigger severe levels of anxiety that 
interfere with the orthodontic treatment.12

The search for strategies to reduce or eliminate 
anxiety in patients may contribute to decreasing 
their perception of pain.13,14 Phone calls13,15,16 and 
text messaging8,17 during the treatment have dem-
onstrated positive outcomes for controlling anxiety6 
and reducing the perception of pain.8,13,17 It has been 
reported that after dentoalveolar surgery, most pa-
tients are satisfied with telephone follow-up, and it 
was suggested that this type of follow-up procedure 
should always be done, both in public and private 
health services15,16. Keith et al.17 sent structured text 
messages to their patients explaining the potential 
alterations in routine and discomforts inherent to 
the orthodontic treatment. The authors observed 
that higher anxiety levels were detected within pa-
tients that did not receive the messages. Together 
with high anxiety, the patients also expressed higher 
perception of pain. 

Despite the potential association between anx-
iety and the perception of pain, there is no study 

dedicated to validate the impact of those variables in 
the daily routine of patients — especially in the early 
stage of orthodontic treatment. In practice, the im-
pact of pain perception on patient’s motivation and 
compliance during the treatment is still unclear. 

The present study aimed at assessing the associa-
tion between pain and anxiety in young adult pa-
tients after the installation of fixed orthodontic ap-
pliances. The hypothesis that text messages could 
contribute to decrease the pain associated with 
orthodontic treatment and its impact on patients’ 
daily routine was also investigated.

MATERIAL AND METHODS
This prospective study was performed after 

the approval of the Committee of Ethics in Re-
search of Centro Universitário Unisagrado (CAAE 
53269815.5.0000.5502). All the patients (or their 
legal guardians) signed an informed consent form to 
participate in the study.

The patients were recruited from private dental 
offices between January 2016 and April 2017. Ac-
cording to the inclusion criteria the patients should 
be aged 14-30 years old, have permanent dentition 
with malocclusion and moderate crowding — jus-
tifying orthodontic treatment with fixed applianc-
es —, should have access to a smartphone, and good 
oral health condition. Additionally, the patients that 
were included in the study had complete orthodon-
tic charts that consisted of clinical records, dental 
casts, panoramic and cephalometric radiographs, 
and intra- and extraoral photographs. The exclusion 
criteria consisted of previous orthodontic treatment, 
medical history of chronic diseases and chronic self-
medication, especially anxiolytic drugs. 

Power analysis was performed for sample size 
calculation with a significance level of 5% and test 
power of 80%. The standard deviation of 17.64 was 
adopted following the outcomes of Keith et al.17 Ac-
cording to these findings, a sample of 50 subjects 
would be necessary in each study group to support 
a difference of 10mm in the Visual Analogue Scale 
(VAS). Based on the calculation, the sample size was 
set at 103 patients. 

The sample was randomly divided into two 
groups. A computer-generated randomization list 
was created using Excel (2007, Microsoft Win-
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dows). Group 1 (G1, control) consisted of 51 pa-
tients (19 males and 32 females) aged between 14.1 
and 30 years (mean age: 21.2 years). Group 2 (G2) 
consisted of 52 patients (21 males and 31 females) 
aged between 14.2 and 29.11 years (mean age: 19.9 
years). G1 started orthodontic treatment not receiv-
ing any post-procedure communication, while G2 
received these messages via SMS or WhatsApp Mes-
senger (WhatsApp Messenger Inc., Mountain View, 
California, USA). The communication through 
messages (only one time) was established right after 
the fixed orthodontic appliances were installed.

The fixed orthodontic appliances were installed 
in all patients from permanent maxillary right first 
molar to the left maxillary first molar. The initial 
orthodontic archwire was 0.012-in or 0.014-in 
nickel-titanium (NiTi). Archwires for leveling were 
attached with individual elastomeric rings. Before 
treatment, a single orthodontist applied the Modi-
fied Corah Dental Anxiety Scale (MDAS) to pa-
tients and they completed the VAS for pain percep-
tion, during the orthodontic appointment. MDAS 
assessed the level of anxiety reported by the patient 
during the treatment. Scores below 5 indicated very 
low level of anxiety; scores between 6 and 10 indi-
cated low level; scores between 11 and 15 indicated 
moderate level; and scores between 16 and 20 indi-
cated extreme anxiety.18

Pain was assessed by using 100-mm VAS at base-
line and ten times in a follow-up period along pre-
determined time points: T0) before the installation 
of appliances; T1) immediately after the installation; 
T2) 8 hours after the installation; T3) 24 hours after 
the installation; and daily up to the 7th day (from T4 
to T9). The last assessment was scored in the 14th day 
(T10). All patients received the VAS form to fill at 
home at the first orthodontic appointment.

For the G2 individuals, text messages were sent 
once to the patients right after the first appointment, 
in order to improve their motivation, clarify the 
treatment approach and ask about their well-being 
in the early stage of orthodontic treatment.17

In the first clinical appointment after the 14th 
treatment day, the patients answered a questionnaire 
that registered their perception of pain and the even-
tual use of analgesics during the treatment. A new 
VAS was applied to assess the potential alterations in 

the daily routine of patients, related to the experi-
enced pain. The text messages were sent by the same 
researcher, as well as the collection and assessment 
of all data.

STATISTICAL ANALYSIS
The comparison of pain perception among differ-

ent groups and timings was performed using two-way 
ANOVA test with repeated values for timing. For 
multiple comparisons, Tukey test was applied. For 
the comparison of groups considering MDAS, 
Mann-Whitney test was used. Independent t-test 
was applied to compare groups and indicate if the 
treatment affected or not the daily routine of pa-
tients. Chi-square test associated the use of anal-
gesics and the alterations in the routine of patients. 
The outcomes of MDAS and VAS were compared 
with Spearman’s correlation coefficient. All the sta-
tistic tests were performed with Statistica (StatSoft 
Inc., Tulsa, USA) software package version 13, with 
significance level set at 5%.

RESULTS
The subjects included in the present study (n=103) 

were divided into two groups paired by age and sex. 
Chi-square and t-tests showed no statistically signifi-
cant differences between groups, confirming sample 
pairing (p=0.74 and p=0.14, respectively).

According to MDAS, low-level anxiety was ob-
served in 42.7% of the patients (G1=21; G2=23). 
Extreme anxiety was observed only in 7.8% (G1=5; 
G2=3) of the patients. The same tendency regard-
ing anxiety results was found when the groups were 
analyzed separately (Table 1). Mann-Whitney test 
(p=0.259) indicated no statistically significant differ-
ences in the anxiety rates reported in both groups.

To assess the level of pain, the patients were re-
quested to complete the VAS before and after the in-
stallation of fixed appliances (T0 and T1, respectively). 
Patients with pain before the installation were replaced 
in the sample. In G1, the mean pain level observed im-
mediately after the appliance placement was 10.8mm, 
while in G2 it was 7.2mm (Table 2). Comparisons of 
pain levels between groups in each time point were 
performed (from T0 to T10). This procedure en-
abled to evaluate if the text messages sent to Group 2 
were efficient in reducing the perception  of  pain. 
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Table 1 - Distribution of the anxiety rates scored based on Corah’s scale (MDAS) in Groups 1 and 2.

Table 2 - Mean (mm) and standard deviation observed for the perception of pain assessed with VAS, distributed in relation to period.

G1: group 1; G2: group 2; According to Mann-Whitney test, statistically significant differences were not observed between groups (p = 0.259).

VAS: Visual Analogue Scale; ANOVA (F = 5.05; p = 0.027*); G1: group 1; G2: group 2; SD: standard deviation; *: statistically significant difference between 
groups (p<0.05); T

0
) before the installation of appliances; T

1
) immediately after the installation; T

2
) 8 hours after the installation; T

3
) 24 hours after the installation;  

T
4
 to T

9
) daily up to the 7th day after treatment; T

10
): 14th day.

MDAS
G1 G2

n % n %

Very low level of anxiety 12 23.5 16 30.8

Low level of anxiety 21 41.2 23 44.2

Moderate anxiety 13 25.5 10 19.2

Extreme anxiety 5 9.8 3 5.8

Total 51 100.0 52 100.0

Period
G1 G2

mean SD mean SD

Pre (T
0
) 0.0 0.0 0.0 0.0

Immediately (T
1
) 10.8 1.7 7.2 1.8

8h (T
2
) 21.6* 2.5 14.3 1.8

24h (T
3
) 32.1 2.7 24.3 3.0

2nd day (T
4
) 36.9* 3.1 26.2 3.3

3rd day (T
5
) 29.2* 3.1 19.0 2.6

4th day (T
6
) 19.1* 2.3 12.6 1.9

5th day (T
7
) 12.7 1.5 9.3 1.7

6th day (T
8
) 7.4 1.1 5.8 1.2

7th day (T
9
) 4.3 0.7 4.0 1.0

14th day (T
10

) 1.2 0.3 2.9 1.5

The G2 reached lower pain level than G1 in all time 
points, except in the T10. Table 2 and Figure 1 show 
that patients in G1 and G2 reported higher scores for 
pain in the 2nd treatment day (G1=36.9 ± 3.1 mm; 
G2=26.2 ± 3.2 mm), and lower scores in the 14th day 
(G1=1.2 ±1.2 mm; G2=2.9 ± 1.5 mm). Statistically 
significant differences between groups were observed 
within 8 hours after treatment, as well within the 2nd, 
3rd and 4th treatment days. 

In order to investigate if the level of anxiety 
(MDAS) influences the pain perception (VAS), a 
correlation was performed among the different time 
points between groups. In all time points, statisti-
cally significant higher scores for pain perception 
were observed in patients with higher levels of anxi-
ety (p<0.05), except for T3 in G2 (p>0.05) (Table 3).

When the patients returned for appointment, they 
were asked about the use of analgesics for pain con-
trol. Nearly 36.9% (n=38) of the patients used an-
algesics during the study. Chi-square test showed a 
statistically significant difference (p=0.034) between 
groups. Most of the patients under analgesic drugs 
were found in Group 1 (n=24; 47.1%) (Table 4).

Most patients (52.9%) stated that their routine 
was affected by the orthodontic treatment. Statisti-
cally significant outcomes were observed between 
groups. Patients in G1 were more affected by the 
orthodontic treatment in relation to G2 (p=0.013). 
When this alteration was quantified (VAS), G1 pre-
sented a mean value of 18.8 ± 2.2 mm and G2, of 
9.9 ±1.5mm, a difference considered statistically sig-
nificant (p=0.002), as seen in Table 5. 
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Table 4 - Distribution of patients using analgesics in groups 1 and 2.

Chi-square test (p=0.034).

Group
Yes No

n % n %

G1 24 47.1 27 52.9

G2 14 26.9 38 73.1

Table 5 - Distribution of G1 and G2 regarding the routine alterations by treatment, mean and standard error (SE) of the outcomes of VAS (visual analog scale) 
regarding the patients in groups 1 and 2 that reported their routine affected (T

11
).

* Chi-square. ** independent t test.

G1 G2
p

n % n %

Routine alteration

yes: 27 52.9 yes: 15 28.8
0.013*

no: 24 47.1 no: 37 72.1

VAS (T
11

)

mean SE mean SE
0.002**

18.5 2.2 9.9 1.5

Table 3 - Correlation between the outcomes of anxiety (MDAS) and pain perception (VAS).

MDAS: modified scale for anxiety in Dentistry; VAS: visual analog scale; G1: group 1; G2: group 2; r: correlation coefficient; p: significance value; T
1
) immediately 

after the installation; T
2
) 8 hours after the installation; T

3
) 24 hours after the installation; T

4
 to T

9
) daily up to the 7th day after treatment; T

10
): 14th day; *: statistically 

significant correlation (p<0.05).

Correlation
G1  G2 G1 + G2

r p r p r p

MDAS x VAS T
1

0.36 0.010* 0.35 0.010* 0.33 0.001*

MDAS x VAS T
2

0.28 0.043* 0.27 0.054 0.31 0.001*

MDAS x VAS T
3

0.35 0.011* 0.53 <0.001* 0.45 <0.001*

MDAS x VAS T
4

0.39 0.005* 0.59 <0.001* 0.48 <0.001*

MDAS x VAS T
5

0.35 0.013* 0.57 <0.001* 0.47 <0.001*

MDAS x VAS T
6

0.29 0.037* 0.50 <0.001* 0.41 <0.001*

MDAS x VAS T
7

0.29 0.043* 0.42 0.002* 0.38 <0.001*

MDAS x VAS T
8

0.41 0.003* 0.47 <0.001* 0.45 <0.001*

MDAS x VAS T
9

0.43 0.002* 0.36 0.008* 0.41 <0.001*

MDAS x VAS T
10

0.35 0.013* 0.28 0.044* 0.29 0.004*

Figure 1 - Mean values of pain perception mea-
sured in VAS throughout the evaluated time points.
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DISCUSSION
The use of orthodontic appliances may trigger 

discomfort, especially in the early treatment phase 
when physical and psychological adjustments occur. 
Specific aspects, such as the severity of the maloc-
clusion and patient’s age, may influence on the level 
of pain reported during treatment. In order to avoid 
age influence, only young patients (aged from 14 to 
30 years) were included in this study. Regarding 
initial malocclusion, all patients presented discrete 
or moderate crowding. In these patients, the treat-
ment started with 0.012-in or 0.014-in NiTi arch-
wires (archwire set up was reported for methodolog-
ical purposes, in particular, because the association 
of orthodontic archwire type and pain perception is 
not confirmed by the scientific literature).19,20

Considering the influence of sex on pain percep-
tion and also the fact that most of the patients were 
females (n=63), Groups 1 and 2 were compared re-
garding sex distribution and presented compatibility 
(p=0.74). This information is important to confirm 
the homogeneity of the groups and to reduce the 
risk of bias from variables that could influence the 
outcomes. This procedure is justified in other sci-
entific studies that indicated more expressive pain 
perception in females compared to males.7,21,22

On the other hand, pain is not exclusively as-
sociated with physical stimuli, but also related to 
cognitive and emotional aspects. Anxiety is pointed 
to as the main psychological aspect related to the 
perception of pain.8 According to MDAS, most of 
the patients (42.7%) classified themselves within 
a low level of anxiety. Yet the level of anxiety was 
similarly distributed between groups (p=0.259) (Ta-
ble 1). This outcome suggested that both groups had 
similar anxiety rates before treatment. This aspect is 
extremely important when comparing both groups 
regarding pain intensity and patients’ behavior after 
receiving text messages.

According to the present study, patients with 
higher anxiety level are more prone to complain of 
intense pain (Table 3). The same outcome was ob-
served for the analysis within groups. Beck et al20 
found similar results with the application of MDAS 
and the State-Trait Anxiety Inventory (STAI). 
The  authors observed statistically significant find-
ings, showing that higher anxiety rates lead to higher 

pain perception levels. Similarly, Bergius et al21 ob-
served that despite the lack of statistically significant 
differences between the anxiety levels, patients more 
anxious reported higher pain scores in the VAS.

Considering anxiety as a contributing factor 
to pain experience,23 patient-management strate-
gies, such as text messaging, play an important part 
controlling anxiety and reducing the perception of 
pain. Compared to G1, G2 presented lower val-
ues for the perception of pain along all time points 
(Table 2 and Fig 1). However, the patients in both 
groups referred more pain in the 2nd treatment day 
(Group 1 = 36.9 ± 3.1 mm; Group 2 = 26.2±3.2mm), 
while less pain was referred in the 14th treatment day 
(Group 1 = 1.2± 1.2mm; Group 2 = 2.9±1.5mm). 
Statistically significant differences were observed 
between groups within 8 hours after the installation 
of the orthodontic appliances, as well within 2, 3 and 
4 days. Accordingly, Bartlett et al13 showed that a 
single phone call after the installation of fixed appli-
ances reduced the level of anxiety and consequently 
the related perception of pain. Similar findings were 
observed by Keith et al17 and Cozzani et al.8 These 
authors sent text messages to the patients for 7 days17 
and assessed the efficiency of text messaging and 
phone calls for controlling pain8, respectively. These 
studies highlight the importance of communication 
in Orthodontics (via phone calls, text messaging, 
and e-mails), which includes providing information 
about treatment progress, instructions about poten-
tial discomfort, and encouraging messages.8,13,17

According to Table 4, in G1 nearly half (47.1%) 
of the patients considered analgesics necessary for 
pain control, while in G2 less patients had the same 
opinion (26.9%). This outcome confirms that text-
messaging could reduce the perception of pain and 
the consequent need for analgesics. The use of anal-
gesics is common in the early phase of orthodontic 
treatment.24 Hence, any approach, such as text-mes-
saging, to decrease the use of medication may ben-
efit patients. These findings corroborate the studies 
of Cozzani et al8 and Johal et al,25 which observed 
that most of the patients under analgesic medication 
did not receive text messages. In their studies, statis-
tically significant difference between groups was ob-
served in the first day of investigation. Bergius et al21 
reported, more specifically, that the use of analgesics 
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is more common in the first day after the installation 
of fixed appliances in women.

Possibly, the present study is the only one to in-
vestigate the potential impact of pain in the routine 
of orthodontic patients. Forty-two (40.77%) patients 
complained about routine alterations due to the pain 
experienced during the initial phase of treatment. 
The comparison between groups revealed statistically 
significant differences. In particular, patients in G1 
had their routine more affected (52.9%) by the pain 
than the patients in G2 (28.8%), as seen in Table 5. 
When patients that reported routine alterations quan-
tified how much impact in their lives was caused by 
the pain experience (VAS), statistically significant 
differences (p=0.002) were also observed between 
groups. G1 presented a mean value of 18.8±2.2mm 
and G2, of 9.9±1.5mm (Table 5). In  this context, 
patients that did not receive text messages presented 
more discomfort and alteration in the daily routine. 
Clarifying the potential positive and negative expe-
riences during the orthodontic treatment, as well 
as asking about the patient well-being through text 
messaging, may influence the treatment success. In 
practice, it is important because optimal treatment 
outcomes depend on strategies to minimize discom-
fort and pain experienced by the patients.17 Comfort 
and quality of life during the daily routine may moti-
vate the patient towards a more collaborative attitude 
during the orthodontic treatment.26 

The present study provided relevant data regard-
ing pain perception and the level of anxiety in orth-
odontic patients after the installation of fixed appli-
ances. As a limitation of the study, the patients were 
evaluated only 14 days after the installation of orth-
odontic appliances. In future research, we may con-
sider sending text messages or phone calls follow-up 
for a longer period of evaluation. Based on the find-
ings, the present study suggests the use of text mes-
sages to explain and clarify the treatment progress in 
order to minimize the perception of pain in the early 
phase of orthodontic treatment.

CONCLUSION
» Anxious patients presented higher pain levels 

during initial phase of orthodontic treatment.
» When the perception of pain was compared be-

tween groups, significantly reduced pain was perceived 
by patients within 8 hours after appliance installation, 
as well within the 2nd, 3rd and 4th treatment days when 
they received the post-procedure message.

» A significant difference in routine alteration 
was observed between groups, patients that were 
not contacted with text message had their routine 
affected twice as much due to the pain experienced.
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