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ABSTRACT

Introduction: Dry needling is one of the therapies employed in pain medicine to reduce
pain. However, no clear understanding exists as to whether there are differences in
pain tolerance levels and sympathetic responses among individuals who have a fear
of needles when compared to those who do not fear needling during dry needling
treatment.

Aim: The main aim of this study was to investigate the differences in the pain pressure
threshold and sympathetic changes among individuals who fear needling and those
who do not fear needling during a sham dry needling procedure over a latent trigger
point on the upper trapezius.

Material and methods: A cross sectional study was conducted in the Physiotherapy Outpatient
Clinic at the University Teaching Hospital among 27 healthy subjects (12 subjects with needle
phobia and 15 subjects with no fear of needles). Pain pressure threshold, blood pressure and
heart rate were measured before and after the sham needling. The differences in the study
variables between and within the groups were analyzed using a 2-way ANOVA.

Results: The results indicated no significant differences in pain pressure threshold (P>.05), blood
pressure (P>.05) and heart rate (P>.05) between and within the two groups. However, the mean
(4SD) value of pain pressure threshold showed an increased trend among those subjects with a
fear of needles when compared to subjects who do not fear needling, —3.12 (+1.20) and 2.97
(4:0.86), respectively.
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Conclusions: Individuals who exhibit a fear of needles showed no differences in pain tolerance

and sympathetic changes when compared to those who do not fear needling during dry

needling treatment.

© 2013 Warminsko-Mazurska Izba Lekarska w Olsztynie. Published by Elsevier Urban & Partner

Sp. z o.0. All rights reserved.

1. Introduction

Musculoskeletal pain affects 85% of the general population,®*
and is a common complaint in primary care.” Myofascial
trigger points (MTrPs) play a vital role in the pathophysiology
of musculoskeletal pain.** MTrP is a hyperirritable spot and
focal hyperalgesic contracture in skeletal muscles.’* It was
reported that MTrP could lead to a reduction in the pain
pressure threshold of an individual.?® Pain pressure threshold
is the amount of pressure required to produce pain in a
person.?® Reduction in the pain pressure threshold causes the
reduction of pain tolerance in a skeletal muscle with MTrP.’

Dry needling is one of the common invasive interventions
used in treating MTrPs.*’ A systemic review has led to the
conclusion that dry needling applied on MTrPs is an effective
modality in reducing pain compared to no intervention at all.*’
Existing evidence showed that dry needling increased the pain
pressure threshold of a muscle with MTrP.'® An earlier study
reported that dry needling reduced musculoskeletal pain sig-
nificantly when compared with placebo needling (sham nee-
dling).*® Thus, available evidence convincingly supports the
thesis that dry needling reduces pain, increases pain pressure
threshold and is superior to sham needling in pain reduc-
tion.*®*%* On the other hand, acupuncture, which also employs
needles to treat patients, was also used to reduce pain.” Past
studies on acupuncture indicated a significant reduction of pain
after acupuncture therapy.’® Thus, interventions such as dry
needling and acupuncture which involve needles are commonly
used therapeutically to reduce pain.**’ However, in clinical
practice, when a clinician encounters patients scheduled for dry
needling or acupuncture who exhibit a fear of needles, it is not
clear how such fear might alter the pain threshold by either
increasing or decreasing the pain tolerance of the individual.
Therefore, this study aimed to investigate the difference in the
pain pressure threshold between individuals who do not have a
fear of needles and those who have needle phobia during a
sham needling procedure performed over the latent trigger
point of the upper trapezius.

According to the American Psychiatric Association Diagnostic
and Statistical Manual of Mental Disorders Fourth Edition (DSM-
1V), approximately 10% of the world population were reported to
have a fear of needles.”* Past evidence showed that negative
emotions such as fear, depression and anxiety could reduce the
pain tolerance of an individual by increased pain perception
toward noxious stimuli** In addition, negative emotions
resulted in an increased production of pain mediating sub-
stances such as bradykinin and substance P, which were
reported to increase pain perception.” Therefore, this study
hypothesized that those individuals who had a fear of needles
presented with the reduced pain pressure threshold when
compared to people without needle phobia during a sham
needling procedure applied to the upper trapezius latent trigger
point. To our knowledge, there were no reported studies that

investigated the influence of needle phobia and its effects on the
pain pressure threshold. It is our opinion that the understanding
of how a fear of needles might influence the pain pressure
threshold would be helpful to interpret the clinical outcomes
after dry needling and acupuncture and also for the science of
pain management.

A review performed by Sokolowski quoted that individuals
with a fear of needles experienced an increased heart rate and
blood pressure before needle puncture, followed by a sudden
drop in both blood pressure and heart rate after needle
puncture.®** Preliminary evidence also proved that blood pres-
sure and heart rate increased in response to sympathetic
changes caused by fear.® Besides, Meagher et al. stated that
fear influenced pain perception by reducing pain tolerance
associated with autonomic arousal manifested through vaso-
constriction and blood pressure.”?” Hence, this current study
tested the second hypothesis that the vasovagal response
during needling was higher among people who exhibited
needle phobia when compared to individuals without any fear
of needles. Thus in this study, the changes in blood pressure
and heart rate were measured as variables of interest during a
sham needling procedure.

2. Aim

The aims of this study were (1) to investigate the pain pressure
threshold among subjects with a fear of needles; (2) to measure
the sympathetic response (blood pressure and heart rate)
among people with and without needle phobia; and (3) to
compare the sympathetic response (blood pressure and heart
rate) and pain pressure threshold between individuals with
needle phobia and those without needle phobia before and
after a sham needling procedure.

3. Materials and methods
3.1.  Subjects

A total of 27 subjects (12 with a fear of needles and 15 without
needle phobia) participated in this cross sectional experimen-
tal study. Pain pressure threshold, blood pressure and heart
rate were measured before and immediately after the sham
needling procedure. The subjects for this study were recruited
from the Outpatient Physiotherapy Clinic at the University
Teaching Hospital. The subjects who participated in this study
were carers who accompanied the patients to the Physiother-
apy Clinic. The inclusion criteria were as follows: (1) healthy
subjects aged 2040 years old, (2) without any musculoskeletal
and systemic diseases, (3) not under any medications for
hypertension, diabetes or any other diseases and metabolic
syndrome disorders, and (4) presence of latent trigger point on
the right upper trapezius muscle. The study methodology was
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approved by the Research Ethical Committee of Universiti
Kebangsaan Malaysia Medical Centre. All participants signed
an informed consent form before their inclusion. At first, all
subjects who participated in this study were interviewed for
needle fear using Modified Traveler’s Needle Fear (MTNP)
questionnaire.®® Based on the scores for the fear of needles,
the participants were allocated to two groups: (1) individuals
who have a fear of needles and (2) those without fear. MTNP
questionnaire has a total score of 36. Participants who scored
more than 18 were included in the needle phobia group, and
those participants with a score of below 18 were assigned to
the group without needle phobia.

3.2. Procedure

A qualified physiotherapist trained at trigger point therapy
identified the latent trigger point on the upper trapezius. The
therapists positioned the subjects in an upright sitting position
on the chair with back support to palpate the upper trapezius
muscle. The therapist stood behind the subjects and palpated
the upper trapezius muscle for the presence of the trigger point.
The identification of the upper trapezius latent MTrP was
performed using the criteria proposed by Simon et al.** and
Shah et al.* The criteria followed to identify the latent MTrP
include (1) presence of a palpable taut band in the right upper
trapezius muscle; (2) presence of a hyperirritable tender spot in
the taut band; (3) local twitch response elicited by a snapping
palpation of the taut band; and (4) presence of local tenderness
in response to latent MTrP compression.’>*” The identified MTrP
on the right upper trapezius muscle was marked by the
researcher.

Prior to the sham needling, pain pressure threshold, heart
rate and blood pressure were measured among the subjects from
both groups. Pain pressure threshold algometry (FPIX Algometer,
Wagner’s instruments, USA) was used to measure the pain
pressure threshold of the latent trigger point of the right upper
trapezius muscle for each subject. A systematic review” stated
that pain pressure algometry was a common measurement tool
to measure the pain pressure threshold of MTrP. Studies by
Fischer revealed that pain pressure algometry has a high
reliability in measuring pain pressure threshold.>*'? During
the procedure, the researcher placed the tip of an algometer
probe made of rubber, 1 cm in diameter, over the marked latent
MTrP at the right upper trapezius. The researcher applied gentle
pressure over the trigger point and gradually increased the
pressure to the point of the pain tolerance of the subject.
Subjects were instructed to acknowledge the researcher by
raising their left hand when pressure applied via the algometer
changed into pain sensation. The transition point from pressure
to pain was regarded as the pain pressure threshold which was
recorded in units of kilograms. An average of three measures
was taken as the final measure of pain pressure threshold.

Immediately after the pain pressure threshold measurement,
blood pressure and heart rate were measured using an ambula-
tory blood pressure monitor (Automatic Blood Pressure Monitor
BP760, Omron, USA). An ambulatory blood pressure monitor
(ABPM) is a non-invasive tool used to measure blood pressure
and heart rate.® The British Hypertension Society has published
recommendations for the use and interpretation of ABPM in
clinical practice for measuring blood pressure and heart rate of

an individual® During the blood pressure and heart rate
measurement, the subjects remained in the same position as
they had been in during the pain pressure threshold measure-
ment. The cuff of the ABPM was wrapped around the right upper
extremity 1cm or 2cm above the cubital fossa and the blood
pressure and heart rate were measured once prior to the sham
needling procedure. The blood pressure was recorded in units of
millimeters of mercury (mm Hg) and the heart rate was recorded
in beats per minute (bpm). The subjects remained seated with
the cuff wrapped around their right upper extremities during the
sham needling procedure in order to take the measurement
immediately afterward. Sham needling was performed using the
dry needling guide tube. Prior to the sham needling, the original
dry needle (30 mm in size) used for dry needling was shown to
all the subjects. All the subjects were informed that they would
receive a dry needle puncture over the latent trigger point of the
right upper trapezius. During the sham needling procedure the
researcher stood behind the patients so that the subjects were
not able to see either the needle or the guide tube. The sham
needling was applied over the trigger point only with the guide
tube without any needle. The guide tube was placed in contact
with the skin of the subject and removed after 5s as it is done
during dry needling. In this study, the guide tube of the dry
needle was used instead of a dry needle itself to give the subjects
a sensation similar to that of dry needling and thus, the sham
needling was performed. The guide tube was placed on the MTrP
of the right upper trapezius to give the subjects an illusion that
dry needling was performed on their right shoulder. The subjects
were requested not to turn their heads during the sham needling
for 60 s. After the sham needling, blood pressure and heart rate
were measured immediately. Then, the researcher informed the
subjects that the needle was removed from their muscle. The
pain pressure threshold of the MTrP of the right upper trapezius
was measured again after the sham needling procedure.

3.3.  Statistical analysis

All the data were analyzed with the SPSS software (17.0 version).
The data variables were checked for normality of distribution
using the Shapiro-Wilk test. A descriptive analysis of the
variables and subject characteristics was performed. A two-
way ANOVA was used to analyze the differences in pain pressure
threshold, blood pressure, heart rate between both groups and
within the group with a fear of needles and the group without
needle phobia. The level of significance was set at .05.

4. Results
4.1.  Demographic characteristics of the subjects

A total of 27 subjects — 12 subjects in the needle phobia group
aged 23+2 years (mean+SD), 15 subjects without needle phobia
aged 2344 years — participated in this study. The scores of the
MTNP questionnaire among the subjects with a fear of needles
and without a fear of needles are 23+3 and 8+6, respectively.
Table 1 indicates the mean and standard deviation of pain
pressure threshold, blood pressure and heart rate before and
after sham needling between the two groups.
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Table 1 - Pain pressure threshold, blood pressure and heart rate between groups with a fear of needles and without

needle phobia before and after sham needling.

Needle phobia group

Without needle phobia group

Before sham needling

After sham needling

Before sham needling After sham needling

Pain pressure threshold, kg 2.87+1.14 3.14+1.20 2.76+0.84 2.97+0.86
Systolic blood pressure, mm Hg 105.67 +14.00 107.00+11.00 113.94+15.00 115.56+13.00
Diastolic blood pressure, mm Hg 65.91+10.00 66.58+11.00 72.31+7.00 73.56+8.00
Heart rate, bpm 75+11 73+14 77 +16 75+12

The values are expressed in mean +SD.

4.2. Pain pressure threshold

The ANOVA result shows that there is no significant differ-
ence in pain pressure threshold between the subjects within
the groups after sham needling, F;,5=20.03, P=.600, partial
#?=0.01. The test shows that pain pressure threshold among
the subjects between the two groups does not differ after
sham needling, F;,5=0.274, P=.717, n°=0.01 (Table 2). How-
ever, there is a trend toward an increase in pain pressure
threshold among the subjects who have a fear of needles
(3.14+1.20) when compared with the subjects without needle
phobia after sham needling (2.97 +0.86) (Table 1).

4.3.  Systolic blood pressure

There is no significant difference in systolic blood pressure
among the subjects within the groups after sham needling,
F125=0.138, P=.716, partial #?=0.005. The result also shows
that systolic blood pressure among the subjects between the
two groups does not differ after sham needling F; 55=2.414,
P=.133, #°=0.080 (Table 2). However, there is a trend toward
an increase in systolic blood pressure among the subjects
with a fear of needles (107.004+11.00) when compared with
the subjects without needle phobia after sham needling
(115.56 +13.00) (Table 1).

4.4. Diastolic blood pressure

The ANOVA result shows that there is no significant difference
in diastolic blood pressure among the subjects within the
groups after sham needling, F; »5=0.056, P=.815, partial #*=
0.002. The test result also shows that diastolic blood pressure
among the subjects between the two groups does not differ after
sham needling, F; 55=3.159, P=.088, 1*=0.012 (Table 2). Although
there is no statistical significance, there is a trend toward an
increase in diastolic blood pressure among both subjects with a
fear of needles (66.58 +11.00) and subjects without needle phobia
after sham needling (73.56+8.00) (Table 1).

4.5. Heart rate

The result shows that there is no significant difference in
heart rate among the subjects within the groups after sham
needling, F;,5=0.002, P=.966, partial 7?<0. The test result

also shows that heart rate among the subjects between the
two groups does not differ after sham needling, F; ,5=0.118,

P=.734, *=0.005 (Table 2). However, there is a trend toward a
decrease in heart rate among the subjects with a fear of
needles (73+14) when compared with the subjects without
needle phobia after sham needling (75+12) (Table 1).

5. Discussion

5.1. Pain pressure threshold
This study investigated the differences in pain pressure thresh-
old, blood pressure and heart rate among subjects with a fear of
needles and without needle phobia during a sham needling
procedure. The results showed no significant differences in pain
pressure threshold between participants with and without
needle phobia. However, the results of this study showed that
the mean value of pain pressure threshold among individuals
with a fear of needles was higher than in participants without
needle phobia. The increased pain pressure threshold identified
by increased mean values from pressure algometry among
subjects with a fear of needles could be discussed further.
Evidence from the past study explained a concept termed as
“fear induced hypoalgesia” or “stress induced hypoalgesia.”*
That study suggested that fear might have a hypoalgesic effect.*
Thus, it might be postulated that the subjects in this current
study exhibited similar effects which accounted for an increased
pain pressure threshold after sham needling. Besides, Rhudy
et al. investigated the influence of fear on the pain perception of
an individual and discovered that an individual experiencing fear
has reduced pain perception.”® Thus, it might be possible that
the subjects with a fear of needles in the current study could
have encountered a similar phenomenon which indicates that
an individual experiencing fear will have a higher pain tolerance.
Unpleasant emotions such as fear, anxiety and depression
were also reported to reduce pain pressure threshold in an
individual."*° Meagher et al. explained that an unpleasant
emotion reduces the pain pressure threshold by amplifying
the perceived intensity of the noxious stimulus.”?° In this
study, the mean value of the total score obtained from
the MTNP questionnaire among the subjects with a fear of
needles was higher (234+4) when compared to the partici-
pants without needle phobia (8+2). The high total score of
the MTNP questionnaire among participants with a fear of
needles indicated high intensity of fear among these sub-
jects. A past study on fear and pain modulation reported that
the intensity of pain modulated the perception of pain.”’ High
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Table 2 - Results of ANOVA for pain pressure threshold, blood pressure and heart rate between subjects with a fear of

needles and without needle phobia before and after sham needling.

Within group Between groups

F df P n? F df P n?
Pain pressure threshold, kg 20.03 1.25 .600 0.001 0.274 1.25 717 0.010
Systolic blood pressure, mm Hg 0.138 1.25 716 0.005 2.414 1.25 133 0.088
Diastolic blood pressure, mm Hg 0.056 1.25 .815 0.002 3.159 1.25 .088 0.012
Heart rate, bpm 0.002 1.25 .966 0.000 0.118 1.25 734 0.005

F - Fisher-Snedecor distribution, df — degrees of freedom, P — statistical probability, 7> - partial eta-squared (effect size).

intensity of fear was reported to inhibit pain while moderate
intensity of fear enhanced pain perception.”*” Thus, high pain
pressure threshold values among the subjects with a fear of
needles after sham needling could be explained by the fact that
needle phobia might have inhibited the pain, thus resulting in
higher pain tolerance as measured by pressure algometry.
Ploghaus et al. investigated the influence of preliminary infor-
mation given to the patients regarding the pain stimuli and
studied the effects on pain perception.’® The result of the
Ploghaus et al. study suggested that the pain perceived by the
participants was lower when the subjects received preliminary
information regarding the pain stimuli compared to subjects
who were randomly induced with pain. Thus in the current
study, similar effects might have occurred among the subjects
with a fear of needles, as information regarding a dry needling
procedure might have changed the outcome of the pain pressure
threshold of participants in the needle phobia group.

5.2. Blood pressure and heart rate

The results showed that there was no significant difference
before and after sham needling in blood pressure and heart rate
readings among subjects with a fear of needles. However the
mean value of systolic pressure increased after sham needling
among individuals with a fear of needles compared to those
without needle phobia. Meanwhile the mean value of diastolic
blood pressure showed no changes between the groups. Also,
there was a decrement in the mean value of heart rate after
sham needling among individuals with a fear of needles. The
results of the current study could be explained utilizing past
studies concerning fear and autonomic changes.*® Meagher
et al. suggested that fear induced reduction in pain pressure
threshold was related to autonomic changes."?° The autonomic
changes associated with fear included vasoconstriction of blood
vessels and alteration of blood pressure.” Few researchers
have explained the relationship between fear and associated
autonomic changes.®>** Sympathetic arousal was also closely
related with the “flight or fight” theory proposed by Cannon.*”
Kreibig et al. quoted that the “flight or fight” reaction pattern
of engagement was characterized by sympathetic activation,
causing heart rate acceleration and blood pressure eleva-
tion.>'®' An increased blood pressure and heart rate during
fear was also explained by means of epinephrine sympathetic
response.’®> The epinephrine sympathetic response caused a
higher systolic blood flow and increased heart rate while it kept
the diastolic blood flow relatively low.*?

A review by Sokolowski et al. showed that participants with
a fear of needles experienced vasovagal reflex which resulted
in vasovagal bradycardia and vasodilatation.® Vasovagal reflex
caused a decrease in heart rate and blood pressure among
individuals under a fear of needles. * Another study reported
a reduction of heart rate (bradycardia) leading to vasovagal
syncope (faint) among people with needle phobia.? This might
support and explain the findings of the current study as to
why there was a decrement in the mean value of heart rate
after sham needling among subjects with a fear of needles.

5.3. Limitation

This is a pilot study and therefore the small sample size was one
of the main limitations. In this current study, the modified MTNP
questionnaire used failed to identify and differentiate fear and
anxiety among the subjects with needle phobia. Anxiety was
reported to influence pain perception and pain modulation.?
Therefore, the researchers were not able to rule out the presence
of unidentified anxiety among the subjects during needling
which might have influenced the outcome of the pain pressure
threshold. Therefore, future studies should be conducted on a
larger scale of sample size in order to obtain a clearer picture
about the influence of needle phobia on pain pressure threshold.
Besides, future studies might consider functional magnetic
resonance imaging of the brain to explore the influence of the
fear of needles on pain modulation during needling.

6. Conclusions

This preliminary study concludes that the fear of needles
does not influence the pain pressure threshold, nor blood
pressure and heart rates among those subjects with a fear of
needles as evidenced during the sham needling procedure
conducted over the latent trigger point on the upper trape-
zius. The findings of the current study might shed some light
on the physiological effects of the fear of needles during dry
needling treatment, which is one of the interventions cur-
rently used in musculoskeletal clinical practice.
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