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Introduction: Pelvic floor muscles dysfunction is one of the most important etiologies of 
coccydynia; therefore, manual therapies have been proposed as the first line of treatment. The 
purpose of this study was to investigate the effect of biofeedback as a new approach in the 
treatment of coccydynia.

Methods: Thirty women were randomized into two groups. Both groups were injected with 
the corticosteroid. One group received pelvic floor muscle exercises plus biofeedback while 
the other group only performed exercises. The patient’s pain was measured using the Visual 
Analog Scale (VAS) in the first visit and after 1, 2, and 6 months of follow-up as well as Dallas 
pain and SF-36 quality of life questionnaires before and 2 months after the treatment

Results: Pain had improved significantly after 1, 2, and 6 months in both groups compared 
to the baseline. However, the amount of change was not different between the groups at any 
time interval. The results were the same for the Dallas pain scale and SF-36 quality of life 
questionnaire.

Conclusion: Adding biofeedback to pelvic floor muscle exercises did not lead to any further 
improvement in the management of chronic coccydynia. Further studies with larger sample 
sizes may reveal the effect of biofeedback more clearly.

Article info:
Received: 16 Oct 2018
First Revision: 10 Dec 2018
Accepted: 02 Oct 2019
Available Online: 01 Nov 2020

Keywords:
Coccyx pain, Biofeedback, 
Pelvic floor, Quality of life

Citation: Ahadi, T., Raissi, Gh. R., Hosseini, M., Sajadi, S., Ebadi, S., & Mansoori, K. (2020). A Randomized Clinical Trial on 
the Effect of Biofeedback on Pain and Quality of Life of Patients With Chronic Coccydynia. Basic and Clinical Neuroscience, 
11(6), 753-764. http://dx.doi.org/10.32598/bcn.11.6.1553.1

 :  http://dx.doi.org/10.32598/bcn.11.6.1553.1

Use your device to scan 
and read the article online

A B S T R A C T

http://bcn.iums.ac.ir/
https://orcid.org/0000-0002-6963-2503
https://orcid.org/0000-0002-1440-0051
https://orcid.org/0000-0002-6072-0646
https://orcid.org/0000-0002-0920-5518
https://orcid.org/0000-0001-7015-8645
https://orcid.org/0000-0003-1503-0010
http://dx.doi.org/10.32598/bcn.11.6.1553.1
https://crossmark.crossref.org/dialog/?doi=10.32598/bcn.11.6.1553.1
http://bcn.iums.ac.ir/page/74/Open-Access-Policy


Basic and Clinical

754

November, December 2020, Volume 11, Number 6

1. Introduction

occydynia (also referred to as coccygo-
dynia) is a painful condition that is felt in 
the coccyx area and is a symptom more 
than a distinct disease (Patijn et al., 2010). 
Its prevalence in women is five times more 
than in men due to the risk of birth trauma 
as well as the longer and more posterior po-

sition of the bone. Besides, there is a direct correlation 
between body mass index (BMI) and the risk of coc-
cydynia. BMI greater than 27.4 kg/m2 in women and 
29.4 kg/m2 in men increases the risk of its development 
(Patijn et al., 2010).

Most cases have abnormal mobility of coccyx in dy-
namic radiographs and many of them have a history of a 
primary trauma (Fogel, Cunningham III, & Esses, 2004; 
Grgić, 2011; Patel, Appannagari, & Whang, 2008). The 
most common type of trauma is falling back in a sitting 
position. Repeated minor trauma or overloading (for 
example due to prolonged sitting in an inappropriate 
position, cycling, etc.) are also mentioned as important 
causes of coccydynia. Other suggested etiologies are de-
generative changes in the sacrococcygeal and intercoc-
cygeal joints, spicule, osteomyelitis, tumors, and so on 

(Grgić, 2011). Besides, coccydynia can occur due to hy-
pertonicity of pelvic floor muscles (Nelson et al., 2012).

A key finding in the diagnosis of suspected patients is 
tenderness in direct touching of the coccyx area, pubo-
coccygeal, and sacrococcygeal ligaments. Examination 
of ligaments, muscles, including levator ani and gluteus 
maximus, and joints near the tailbone is also very impor-
tant (Frontera, Silver, & Rizzo Jr, 2014). 

For the first time in 1837, Simpson stated that coc-
cydynia is related to coccygeal injury with the inflam-
mation of surrounding tissues and pelvic floor muscle 
spasm (Scott, Fisher, Bernstein, & Bradley, 2017). 
Based on Simpson’s theory, after tailbone trauma and 
inflammation, any contraction in muscles attached to the 
coccyx would result in pain. In 1937, Thiele reported 
80 patients with coccydynia and or pain in the supra-
gluteal or posterior thigh region who were treated with 
pelvic muscles massage. Of those, 60% were completely 
cured, 33.7% got markedly better and only 6.6% did not 
change. He proposed that pelvic floor muscles are the 
primary etiology of coccydynia (Chiarioni, Nardo, Van-
tini, Romito, & Whitehead, 2010).

Since the statement of Thiele and Simpson’s hypothesis 
about the involvement of pelvic floor muscles as the ma-
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jor cause in coccydynia, many studies have demonstrated 
the presence of spasm and myofascial trigger points of 
these muscles in patients with coccygeal pain. Associated 
symptoms such as dyspareunia and pain during defecation 
which are seen in some patients are also related to pelvic 
floor muscles involvement (Scott et al., 2017).

To date, there has been little agreement on the definite 
treatment for coccydynia (De Andrés & Chaves, 2003; 
Hodges, Eck, & Humphreys, 2004). The currently avail-
able treatments include conservative approaches (such 
as rest and ring-shaped cushions), medication, including 
NSAIDs, physiotherapy, acupuncture, manual therapies, 
and interventional methods such as injection of local an-
esthetic and corticosteroid in the painful structures, intra-
discal injection, radiofrequency destruction of coccygeal 
disks, caudal and impar ganglion block. In refractory 
cases, partial or total coccygectomy is performed (De 
Andrés & Chaves, 2003; Fogel et al., 2004; Grgić, 2011; 
Patijn et al., 2010; Zayer, 1996). 

The most recently introduced form of protective pad-
ding is a “wedge-shaped cushion” or “coccygeal cush-
ion”. It can efficiently decrease pressure on the tailbone 
in a sitting position (Lirette, Chaiban, Tolba, & Eissa, 
2014). Conservative therapies are the first-line in the 
treatment of coccydynia, including manual therapies 
such as levator ani muscle massage, sacrococcygeal 
and intercoccygeal joints mobilization and manipula-
tion (Baloch, Hashmi, Khalid, & Hashmi, 2012).

Local steroid injection in patients who do not respond to 
supportive therapies is useful and is the treatment option 
that should be tested pre-surgically. However, local injec-
tion of steroids is also accepted as the first-line treatment 
of coccydynia (Baloch et al., 2012; Finsen, 2001; Scott 
et al., 2017). Most patients need reinjection over time. The 
effect of corticosteroid injection has been reported between 
60% to 75%, although the data are often obtained from case 
reports or small case series (Scott et al., 2017).

The new guidelines are in favor of conservative therapies. 
The new review articles encourage practitioners to use a 
combination of manual mobilization of sacrococcygeal 
joint capsule with a local injection of steroids and anesthet-
ics. Due to unpredictable long-term consequences and the 
risk of severe complications, surgical treatment is recom-
mended only in refractory cases (Scott et al., 2017). Ac-
cording to the theory of pelvic floor muscle involvement as 
a major cause of coccydynia, pelvic floor biofeedback can 
be considered as a treatment option.

EMG biofeedback is a method of gaining control and 
strengthening the muscles. In this method, signals of mus-
cle electrical activity are recorded via special sensors and 
converted to visual and auditory cues, which are used to 
identify and control muscle activity. In this manner, weak 
muscles are activated as needed and hypertonic muscles are 
relaxed. The overall result is the improvement of the coordi-
nation of muscle activity. This technique enables the patient 
to take over the voluntary contraction of muscles (Traycoff, 
Crayton, & Dodson, 1989).

For the first time in 1974, the biofeedback of pelvic floor 
muscles was introduced for the treatment of patients with 
fecal incontinence and the treatment results were success-
ful. Since then, this method was used in the treatment of 
constipation and pelvic organ prolapse-related disorders 
such as urinary incontinence and sexual problems. Applica-
tion of this method in the management of pelvic pain such 
as chronic pelvic pain syndrome, rectal and perineal pain 
dates back to recent years. The results of the published stud-
ies have shown that biofeedback is effective in the treatment 
of patients with chronic pelvic pain. Compared to other 
treatments such as medication or surgery, biofeedback has 
no side effects and there is no report of aggravating symp-
toms (Wexner & Stollman, 2006).

In a study that was conducted on 79 patients with coc-
cydynia between 2009 and 2012, the study patients were 
treated with physical therapy, emphasizing pelvic floor 
muscle relaxation. The overall percentages of improve-
ment within 4 weeks of follow-up were reported to be 
71.9% (Scott et al., 2017). Another study in 2009 on 
157 patients with levator ani syndrome was performed 
to compare the effects of treatment with biofeedback, 
electrogalvanic stimulation, and massage. The results 
showed that biofeedback was more successful than the 
other two methods (Chiarioni et al., 2010).

Given the high prevalence of patients with coccydynia 
and the undeniable effect of this pathology on the pa-
tients’ quality of life and also due to the positive results 
of biofeedback in chronic pelvic pain and the proven 
superiority of supportive therapy in the treatment of coc-
cydynia, this study aimed to investigate the effect of add-
ing biofeedback therapy to topical steroid injection plus 
pelvic floor muscle exercises in patients with coccydynia 
in a randomized controlled trial.

2. Methods

This is a single-blinded clinical trial conducted on 30 pa-
tients with coccydynia, referred to the clinic of Physical 
Medicine and Rehabilitation from May 2015 to May 2016.
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The inclusion criteria were 18-65 years old literate females 
with VAS score equal to or greater than 4 in each one of the 
sitting, standing, or supine positions for at least 2 months, 
no history of coccygeal injection or manipulation during 
the last two months, no systemic diseases (poor control dia-
betes, rheumatoid arthritis, etc.), no history of malignancy, 
coccygeal dislocation, acute fissure, no skin problem at the 
injection site and no simultaneous biofeedback therapy for 
the treatment of other pelvic floor disorders.

The exclusion criteria were patients not willing to contin-
ue the study anymore and noncompliance to any one of the 
inclusion criteria during the trial. This study was approved 
by the Ethics Committee of Iran University of Medical sci-
ence and registered by the Iranian Registry of Clinical Tri-
als (IRCT) with number 2016011824621N4.

2.1. Study design 

Before entering the trial, the study design was described 
to all patients. Also, local injection side effects and the 
approach to manage and treat these complications were 
explained. The information, including gender, age, pain 
duration, body mass index, and presence or absence of 
a specific trauma before pain initiation was collected. 
Also, pain in sitting, standing, and supine positions was 
registered via VAS ruler.

In all patients, tenderness on the tailbone area was 
confirmed through the surface and intra-anal examina-
tion. In addition, lateral dynamic x-rays were taken to 
investigate the cause of coccydynia. The patients were 
randomized into two groups of 15 based on baseline pain 
intensity (VAS score ≥7 or VAS<7).

In both groups in the initial visit, after history taking, 
physical examination, and radiologic assessment, topi-
cal steroid injection was done in the following way. After 
prepping, local anesthesia was performed with 2 mL of 
2% lidocaine with a 22-gauge needle. Then, 1 mL of 40 
mg methylprednisolone was injected at the point of maxi-
mum tenderness. It was recommended using 5 minutes of 
cold compress within every 6 hours at home and avoiding 
weight bearing on the tailbone for at least 48 hours. After 
these 48 hours, the patient should use wedge-shaped cush-
ions for prolonged sitting.

After 48 hours from the injection, the patients in both 
groups were asked to do pelvic floor muscle exercises (Ke-
gel). Besides, the patients in the intervention group have 
undergone 8 sessions of biofeedback therapy.

Treatment follow-ups were done once at the end of 4 
weeks, after completing the biofeedback sessions, at the 
end of 8 weeks, and finally 24 weeks after starting the treat-
ment in both groups with the assessment of VAS score in 
sitting position. Also, the Dallas pain questionnaire and SF-
36 quality of life scale were filled before the treatment and 
8 weeks after starting the treatment.

2.2. Teaching pelvic floor muscles strengthening ex-
ercises 

After explaining the anatomy of the pelvis, Pelvic Floor 
Muscle (PFM) function, and the importance of exercise and 
its continuity to strengthen the pelvic floor muscles by the 
physical medicine and rehabilitation resident to the patient, 
the correct form of PFM contraction was instructed and 
practiced. In this way, the patients were asked to lie in lat-
eral decubitus position, while hip and knee were flexed and 
abdominal and gluteal muscles were relaxed and to breathe 
slowly and naturally. Then, just to learn how to exercise 
correctly, after wearing gloves, the patient puts her fingers 
on the anal outlet and tries to pull in her fingers with pelvic 
floor muscle contraction, the so-called squeezing. By do-
ing so, the patient became aware of the pelvic floor upward 
movement. Then the patient was asked to relax her muscles 
and so pelvic floor again returns to its former state. During 
these contractions, other muscles such as abdominal and 
gluteal muscles should be relaxed. After learning the correct 
contraction, the patient was instructed to exercise 5 times a 
day, each time performing 10 voluntary maximum contrac-
tions, maintain each contraction for 5 seconds with 10 sec-
onds of rest intervals. The exercise was done in the follow-
ing order: lateral decubitus position, sitting, and standing. 
A table diary was given to record the workouts to increase 
patient compliance. In addition to all the above instructions, 
patients in the intervention group were trained for 4 weeks 
and a total of eight 30-minute sessions (twice a week) with 
pressure biofeedback by a trained physiotherapist.

2.3. Biofeedback protocol 

Enraf-Nonius (Myomed632x- Poland 2000) was used to 
deliver biofeedback, beginning with the patient in a side-
lying position, and the probe fixed intrarectally. Three 
contractions were recorded and the average contraction 
pressure, rest pressure, and maximum contraction pressure 
were determined. Then, according to the analysis of the 
contraction parameters, proper strengthening or relaxation 
exercises were prescribed. The patient continued exercises 
between and after the sessions.
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2.4. Outcome measures 

Pain in sitting, standing, and supine positions were mea-
sured using a VAS ruler which is a simple instrument con-
taining 10 scores between 0 and 10 in which the 0 refers to 
no pain and 10 is the worst intolerable pain (Gould, Kelly, 
Goldstone, & Gammon, 2001).

Dallas pain scale is a self-report questionnaire which 
is widely used since the 1990s because of its simplic-
ity and short administration time (about 5 minutes). It 
evaluates the functional impact of pain on 4 aspects of 
the patient’s life. These 4 sections are daily activities, 
work/leisure activities, anxiety/depression, and social 
interests (Marty et al., 2016).

The short-form health survey is a 36-item, self-reported 
survey of patient’s health. It has 8 parts of vitality, physical 
functioning, bodily pain, general health perceptions, physi-

cal role functioning, emotional role functioning, social role 
functioning, and mental health. Each part has a specific 
score and also a total score is calculated as the mean of all 
sections. The Persian version of this questionnaire was vali-
dated in 2004 by Montazeri et al. (Montazeri, Goshtasebi, 
Vahdaninia, & Gandek, 2005).

2.5. Statistical analysis 

The obtained data were analyzed using SPSS V. 22. The 
Kolmogorov-Smirnov test showed that the data were nor-
mally distributed. Mixed ANOVA was used to explore the 
interaction effect of time and group on outcome measures. 
The independent t test and Mann-Whitney U tests were 
used to compare parametric and non-parametric data at 
baseline, respectively.

Table 1. Patients’ baseline characteristics (Each group: n=15)

P
Mean±SD

Group
ExerciseBiofeedback

0.11735.60±10.8141.47±8.96-Age

0.78426.42±5.00326.68±3.818-BMI

0.46737.33±59.1337.80±45.52-Pain duration

0.6697.87±1.188.13±1.64-VAS

0.66140.80±14.4638.40±15.13Dallas (daily activities)

Pain
0.28448.67±19.4058.33±28.26Dallas (work/leisure activities)

0.71144.00±20.6541.00±25.50Dallas (anxiety/depression)

0.50930.33±17.6424.67±25.52Dallas (social interest)

0.75170.00±19.5467.33±18.30Physical functioning

Quality of Life

0.72030.00±31.6235.00±43.09Role physical

0.59942.22±46.2351.11±45.19Role emotional

0.02139.00±15.8255.66±21.36Energy/fatigue

0.27355.53±16.5451.76±23.62Emotional well-being

0.39463.33±21.3755.83±25.81Social functioning

0.70237.66±16.2435.16±19.12Pain

0.65253.00±12.9250.16±20.27General health

0.64448.84±15.4963.86±25.69Total
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3. Results

Forty patients were examined by the specialist. Six pa-
tients were not eligible for the study, so a total of 34 patients 
with chronic coccydynia (at least 2 months of pain) were 
enrolled. During the study, 2 patients in the biofeedback 
group were not satisfied with treatment results and received 
complementary treatments. Also, two patients in the ex-
ercise group did not complete the follow-up sessions and 
refused further treatment due to personal reasons. Finally, 
data from 30 patients (15 in each group) were analyzed. The 
flow diagram of participants is shown in Figure 1.

All participants were females. Their average age was 41.4 
years (SD=8.96) in the biofeedback group and 35.6 years 
(SD=10.8) in the exercise group. The average BMI in both 

groups was 26 kg/m2 (SD=4) and each patient had suffered 
coccydynia for approximately three years (SD=45.5 months 
for biofeedback and 59.1 for exercise groups) before start-
ing the treatment. Analysis of the demographic data indi-
cated that the two groups were not significantly different in 
terms of age, body mass index, and duration of pain before 
the treatment (P> 0.05).

The mean baseline VAS score was 8.13 (SD=1.64) in 
the biofeedback group and 7.87 (SD=1.18) in the exer-
cise group. VAS and Dallas scores (in any of the four 
domains) did not differ significantly at baseline between 
the groups (Table 1).

Regarding the SF-36 quality of life questionnaire, the 
initial scores had no significant difference between the two 

Table 2. Within groups differences of VAS, Dallas, and SF-36 QOL scores 

ExerciseBiofeedback 
GroupMeasure

PTimePTime

0.000Visit 1 vs. Visit 20.000Visit 1 vs. Visit 2

-VAS

0.001Visit 1 vs. Visit 30.000Visit 1 vs. Visit 3

0.008Visit 1 vs. Visit 40.022Visit 1 vs. Visit 4

1.000Visit 2 vs. Visit 31.000Visit 2 vs. Visit 3

0.912Visit 2 vs. Visit 40.192Visit 2 vs. Visit 4

1.000Visit 3 vs. Visit 40.269Visit 3 vs. Visit 4

0.010Visit 1 vs. Visit 30.058Visit 1 vs. Visit 3Daily activities

Dallas
0.105Visit 1 vs. Visit 30.007Visit 1 vs. Visit 3Work/leisure

0.125Visit 1 vs. Visit 30.866Visit 1 vs. Visit 3Anxiety/dep. 

0.106Visit 1 vs. Visit 31.000Visit 1 vs. Visit 3Social interest

0.075Visit 1 vs. Visit 30.019Visit 1 vs. Visit 3Physical functioning

Quality of Life

0.028Visit 1 vs. Visit 30.414Visit 1 vs. Visit 3Role physical

0.089Visit 1 vs. Visit 30.123Visit 1 vs. Visit 3Role emotional

0.007Visit 1 vs. Visit 31.000Visit 1 vs. Visit 3Energy/fatigue 

0.080Visit 1 vs. Visit 30.114Visit 1 vs. Visit 3Emotional well-being

0.131Visit 1 vs. Visit 30.102Visit 1 vs. Visit 3Social functioning

0.000Visit 1 vs. Visit 30.133Visit 1 vs. Visit 3Pain 

0.233Visit 1 vs. Visit 30.534Visit 1 vs. Visit 3General health

0.003Visit 1 vs. Visit 30.023Visit 1 vs. Visit 3Total
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groups in any of the areas of health, except for the energy/
fatigue area (Table 1). The mean VAS pain scores notice-
ably improved after treatment in both groups in 1, 2, and 
6 months of follow-up (P<0.05, Table 2); however, the 
amount of change was not different between the two groups 
at any time interval (P > 0.05, Table 3).

Besides, within-group improvements occurred in Dallas 
pain scale and SF-36 quality of life questionnaire as fol-
lows: for Dallas pain questionnaire in the area of work/
leisure activities in the exercise group and daily activities 
in the biofeedback group; for SF-36 quality of life question-
naire in physical functioning and total scores in the biofeed-
back group and domains of physical health, energy/fatigue, 
pain, and the total scores in the exercise group (P<0.05, 
Table 2). However, there was no interaction between time 
and group in any of the areas two months after the interven-
tion (Table 3).

4. Discussion

According to the current literature, this is the first study to 
investigate the effect of biofeedback in the management of 
coccydynia in a randomized clinical trial design. In recent 
years, many studies have been conducted on conservative 
treatments for coccydynia, such as shockwave therapy, 
pelvic floor muscle massage, coccygeal manipulation, 
and mobilization, but no study has focused on pelvic floor 
muscle biofeedback. This is a new approach for achieving 
conscious control in dysfunctional muscles.

In the present study, steroid injection and pelvic floor ex-
ercises were applied for both groups. Besides, 8 sessions 
of biofeedback were also added to the treatment regimen 
in the intervention group. The results showed that in both 
groups, the VAS score dropped significantly (44% decrease 
in the biofeedback group and 42% in the exercise group af-

Table 3. Interaction effect of time and group on VAS, Dallas, and SF36 QOL scores

PErrordfFMean SquareTimeMeasure

0.7752810.080.53Visit 1 vs. Visit 2*

-VAS

0.4622810.554.03Visit 1 vs. Visit 3

0.7742810.080.53Visit 1 vs. Visit 4

0.3522810.891.63Visit 2 vs. Visit 3

0.5832810.302.13Visit 2 vs. Visit 4

0.3812810.797.50Visit 3 vs. Visit 4

0.1172810.7343.20Visit 1 vs. Visit 3Daily activities

Dallas
1.1232810.29653.33Visit 1 vs. Visit 3Work/leisure 

0.2072810.65163.33Visit 1 vs. Visit 3Anxiety/dep. 

1.6222810.21480.00Visit 1 vs. Visit 3Social interest

0.81828113.3313.33Visit 1 vs. Visit 3Physical functioning

Quality of Life

0.677281240.83240.83Visit 1 vs. Visit 3Role physical

0.607281333.33333.33Visit 1 vs. Visit 3Role emotional

0.132281907.50907.50Visit 1 vs. Visit 3Energy/fatigue

0.64528150.7050.70Visit 1 vs. Visit 3Emotional well-being

0.1122811165.631165.63Visit 1 vs. Visit 3Social functioning 

0.616281130.20130.20Visit 1 vs. Visit 3Pain

0.80128125.2025.20Visit 1 vs. Visit 3General health

0.56628170.7170.71Visit 1 vs. Visit 3Total
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ter 4 weeks). This significant improvement in pain was seen 
in all the follow-up measurements in both the intervention 
and control groups.

Despite the positive results and remarkable intra-group 
changes, there was no significant statistical difference be-
tween the two groups in terms of the amount of pain reduc-
tion measured by the Visual Analog Scale (VAS). It would 
convey that, adding biofeedback to the exercise regimen 
did not lead to any further improvement in pain. The posi-
tive outcomes of both treatment regimens remained up to 6 
months after the intervention.

These results were in line with Kelly M. Scott and his 
colleagues’ study in the field of pain reduction using pel-
vic floor physical therapy and muscle training. In this 
retrospective chart review conducted on 79 patients with 
chronic coccydynia and post-coccygectomy pain, the par-
ticipants underwent pelvic floor physical therapy with an 
emphasis on the relaxation of the pelvic floor muscles. For 

this purpose, specific exercises, anal or vaginal dilators, 
muscle energy techniques to correct pelvic girdle align-
ment, and if necessary, biofeedback with surface electrodes 
and sometimes rectal or vaginal probes were used to re-
lease pelvic floor muscles. Secondary treatments involving 
administration of baclofen, impar ganglion block, and in-
jection of the coccygeus muscle trigger points were deliv-
ered in several patients. The average pain score decreased 
from 5.08 to 1.91 (P<0.001) and it reduced among post-
surgical patients from 6.64 to 3.27 as well. Overall, 71.9% 
improvement within 4 weeks after treatment was reported 
(Scott et al., 2017).

The general approach in this study was pelvic floor physi-
cal therapy. As it was a retrospective study, the treatment 
protocol was not identical for all patients and each patient 
was managed according to his/her basic problems. Follow-
up duration was short (4 weeks) and there was no control 
group to compare. Considering all the aspects involved in 

Figure 1. Flowchart of the participants
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coccydynia, including musculoskeletal structures was the 
point of strength in this study.

Coccydynia is a multidimensional pathology in which 
all the surrounding structures such as pelvic organs, mus-
cular and bony elements can be responsible as pain trig-
gers. A comprehensive exam of the lumbosacral spine 
and pelvic girdle such as the pelvic diaphragm, gluteal 
muscles, sacroiliac, and hip joints as well as visceral ele-
ments, including rectal and vaginal exam is necessary to 
set a treatment plan.

In this study, biofeedback with the contraction-relaxation 
technique was added to the specific exercises instructed to 
patients. However, its effect was not significantly differ-
ent from pelvic floor muscle exercises alone. Given that 
more than 90% of patients admitted for treatment suffer-
ing pelvic floor muscle weakness (based on the average 
power of contraction reported by biofeedback device), 
both muscle strengthening and relaxation were the main 
goals of therapy sessions. Nevertheless, many studies in 
the field of pelvic floor rehabilitation mainly focus on 
relaxation techniques. For example in a study conducted 
by Chiarioni et al. in 2010 on 157 patients with levator 
ani syndrome (LVS), therapeutic effects of massage, bio-
feedback (relaxation training), and electrogalvanic stimu-
lation (EGS) were compared with each other. The study 
patients were followed after treatment at intervals of 1, 
3, 6, 12, and 24 months. Outcome measures were VAS 
score, number of days with pain per month, and frequen-
cy of defecation over the past week. Among patients with 
a high probability of LVS, 87% in biofeedback, 45% in 
EGS, and 22% in the massage group reported significant 
pain relief. Remission remained for 24 months. Finally, it 
was concluded that biofeedback and EGS were effective 
in the treatment of LVS by increasing the patient’s ability 
to relax the pelvic floor muscles and increasing the pain 
threshold and better effects were seen in the field of bio-
feedback (Chiarioni et al., 2010).

Although the exact pathophysiology of LVS is unknown, 
pelvic floor muscle spasm has been recognized as the most 
likely cause. In some resources, coccydynia and LVS are 
considered as variants of a single pathology. In this study, 
biofeedback was more effective compared to electrical 
stimulation and massage. In the present study, however, no 
further improvement was seen after adding biofeedback to 
the exercises. Fewer sample size (n = 30 vs. n = 157) may 
be an explanation for this difference. Perhaps, by increas-
ing the sample size the results will become closer to each 
other. Also, it is assumed that the correct training of pel-
vic floor exercises would result in the correct performance 
of the patient which may make exercise more efficacious. 

One main goal in using biofeedback is accurate training 
of muscle contraction and relaxation through auditory and 
visual signals. In this study, exercise training was managed 
by a skilled therapist and any mistake was modified dur-
ing the first visit to make patients implement the technique 
properly and this could have resulted in positive outcomes 
and successful pain control in the exercise therapy group.

Biofeedback is one of the common and useful methods 
in the treatment of urinary, gastrointestinal, and sexual dis-
orders related to pelvic floor pathologies, including con-
stipation, urinary, and fecal incontinence, and problems 
like dyspareunia and vaginismus. In a 4-year retrospective 
study conducted on 778 women, non-surgical treatments, 
including biofeedback were effective in the treatment of 
pelvic floor dysfunction, such as those related to defeca-
tion, urinary symptoms, and pelvic pain (Starr et al., 2013). 
In a clinical trial carried out in 2010 on 26 patients, it was 
found that biofeedback better improves bowel symptoms 
and anorectal function compared to standard therapies 
such as diet, exercise, and laxatives in patients with dys-
synergic constipation (Rao, Valestin, Brown, Zimmer-
man, & Schulze, 2010). In another study on 52 patients 
with fecal incontinence, biofeedback had positive results 
in improving patients’ symptoms and quality of life (Leite 
& Lacerda-Filho, 2013). Also, Ahadi et al. have concluded 
that patients with dyssynergic constipation with and with-
out IBS will likely benefit from pelvic floor biofeedback 
(Ahadi et al., 2014).

Pathology in these disorders is often focused on the pel-
vic floor, including muscle weakness in functional dis-
orders and incontinence or lack of coordination in their 
performance (dyssynergy) in obstructive disorders as well 
as muscle spasm in problems such as dyspareunia and 
vaginismus. Therefore, relying on techniques to strengthen 
weak muscles and relaxing hypertonic muscles will have a 
significant impact on the treatment.

In patients with coccydynia, we are encountered with 
mixed multidimensional pathophysiology which needs 
paying attention to all neighboring structures besides re-
training of pelvic floor muscles with biofeedback.

On the other hand, pelvic floor muscle exercises alone 
have shown significant improvements in the management 
of patients with different types of pelvic floor dysfunction 
syndromes. In a systematic review published in Cochrane 
library in 2014 about the effect of Pelvic Floor Muscle 
Training (PFMT) for the treatment of urinary incontinence 
in women, the authors concluded that PFMT should be 
strongly recommended in the first-line conservative man-
agement plan for women with any type of urinary incon-
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tinence (Dumoulin, Hay‐Smith, & Mac Habée‐Séguin, 
2014). Besides, Brakken et al. proposed that pelvic floor 
muscle exercise was an efficacious treatment for sexual 
dysfunction in women with pelvic organ prolapse. The 
patients have reported increased self-confidence and more 
strength, control, and awareness of pelvic floor muscles 
(Brækken, Majida, Ellström Engh, & Bø, 2015).

Pelvic floor muscle exercises were also shown successful 
results in the management of postpartum anal incontinence 
in an RCT conducted by Johannessen et al. (Johannessen, 
Wibe, Stordahl, Sandvik, & Mørkved, 2017). The effec-
tiveness of exercise in these studies and many others is 
what has been observed in the present study. It is assumed 
that precise exercise training and emphasis on contract-
ing pelvic floor muscles instead of accessory muscles may 
cause this similarity.

In this study, the results of the Dallas pain scale were 
consistent with the VAS score, meaning that the amount of 
change analyzed by the interaction effect of time and group 
was not different between the two groups at any time in-
terval while there were remarkable improvements in some 
mentioned areas within each group. It was also the same 
for the SF-36 QOL questionnaire. The level of overall im-
provement in the quality of life showed considerable pro-
motion in both groups implying the effectiveness of exer-
cise therapy alongside injection.

Study limitations were the small sample size and possible 
noncompliance of some patients in performing exercises at 
home and attending planned visiting sessions which led to 
dropping out of some participants and more lowering of the 
number of attendances.

As biofeedback has shown to be a safe and successful 
treatment in pelvic floor-related disorders, future research 
studies with larger sample size, more treating sessions, 
greater insist on pelvic floor relaxation techniques, and mul-
tidisciplinary approaches in the treatment of coccydynia are 
recommended. Adding biofeedback to the pelvic floor mus-
cles exercises did not lead to any further improvement in 
pain and quality of life in patients with chronic coccydynia.
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