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Acupuncture is often used as a treatment for postherpetic neuralgia. However, the quality of
research on the area is low, and no RCT comparing the effect of acupuncture with a sham
treatment has been performed. This is the first RCT, using sham-acupuncture as control,
investigating the effect of acupuncture (superficial dry-needling) on postherpetic neuralgia.

Our results do not support the routine use of this type of acupuncture to treat postherpetic
neuralgia.
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Abstract:

Background:
Postherpetic neuralgia is a painful condition where finding sufficient treatment poses a great
challenge. Acupuncture is often used as an alternative treatment for these pains, yet no
randomized trials, using a sham-placebo have been performed to confirm its effect. Our
objective was to investigate the efficacy of acupuncture compared to sham-acupuncture
when treating chronic postherpetic dermal pain.
Methods:
We performed a sham-controlled double-blinded randomized clinical trial with two arms. The
intervention group received superficial dry-needling, and the control group received sham
acupuncture using blunted needles. Twenty-six patients received two treatments. They filled
out questionnaires at baseline and one month after treatment: 1) Average and maximum
pain (Numeric Rating Scale), 2) Neuropathic pain (Neuropathic Pain Scale Inventory), and 3)
Quality of Life (QoL) (Short-form 36).
Results:
Thirteen patients were allocated to the intervention group and fifteen to the control group.
We did not detect any significant changes in levels of pain and neuropathic pain. One QoL
parameter, regarding emotional problems, reached a level of statistical significance. The
sham-blinding was successful. This is the first RCT on the effect of acupuncture (superficial
dry-needling) on PHN, using a sham procedure as control. We observed no significant
changes or tendencies in the measured levels of pain. One QoL-parameter had significant
improvement in the intervention group compared to the control group.
Conclusions:
In conclusion, acupuncture was not superior to treatment with sham acupuncture. Though
individual patients may experience some pain relief from acupuncture, our results do not
support the routine use of this type of acupuncture to treat PHN.

Trial registration:
The study was, prior to initiation, registered at clinicaltrials.gov. ClinicalTrials.gov identifier
(NCT number): NCT03974438

Keywords: acupuncture, superficial dry needling, postherpetic neuralgia, PHN.
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Introduction:

Postherpetic neuralgia (PHN) is a relatively common pain syndrome following a herpes
zoster (HZ) outbreak. The definition of PHN varies worldwide but is most commonly defined
as the persistence of pain at the site of skin lesions for over three months after the outbreak
of the disease (1,2). The risk of developing PHN after an attack of HZ is reported to be
between 5-30%, with the pain lasting up to ten years (3). Most patients with PHN describe
three types of pain: 1) a constant deep, aching, or burning pain, 2) a paroxysmal, lancinating
pain, and 3) allodynia (4).

HZ is caused by the reactivation of the varicella-zoster virus/ chickenpox (VZV). After the
initial outbreak of VZV, the virus remains latent in the sensory ganglia. With the reactivation,
it travels back along the affected neurons, away from the sensory ganglia, and propagates in
the dermis (5). PHN stems from damage in the peripheral and central nervous system (6).
The cause of the destruction is not fully explained. However, the leading theory is that it is a
byproduct of the immune/inflammatory response accompanying the reactivation and
migration of VZV (7). In addition to the direct nerve damage described in the published
literature, clinical studies have also detected significantly lower numbers of free epidermal
nerve endings in patients suffering from PHN (8). The nerve damage following HZ may lower
the threshold for action potentials, cause spontaneous discharge, and disproportionate
response to stimuli. The results will be peripheral- and central sensitization and pain (7).

Several broad recommendations on the treatment of neuropathic pains have been published
(9–11). The current disease-specific recommendations on the treatment of PHN are,
however, limited (12,13). Today's treatment regimen consists of topically administered
medications such as lidocaine and capsaicin or systemically administered drugs such as
anticonvulsants, tricyclic antidepressants, and opioids(13). Many patients fail to find pain
relief in the available treatment, and new therapies are needed. Some patients and
physicians have reported a pain-relieving effect, using acupuncture for PHN.

Acupuncture has previously shown promising results when treating painful conditions such
as myofascial pain syndrome and (14) acute herpetic pain (15). A recent, extensive
systematic review and meta-analysis by Wang et al. summarised all published data on
acupuncture as a treatment for PHN. They found no randomized study comparing the
treatment of acupuncture to no acupuncture or a sham procedure. They concluded that the
available data is “too small, inconclusive and of poor quality.” This, in addition to the
methodical defects in the studies, made them unable to conclude on the effect. They
recommend that a large-scale, high-quality, randomized clinical trial is needed to investigate
the possible effect (16).

This study aimed to test the hypothesis that superficial dry needling is more effective
than a sham dry needling in the treatment of postherpetic neuralgia.

We reported this study in accordance with the CONSORT guidelines for reporting
randomized clinical trials(17).
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Materials and methods:

Trial design:
We designed this study as a double-blinded parallel randomized clinical trial with two arms.

Participants:
All included participants suffered from PHN. The inclusion criteria were: age >18 years, pain
in the dermatomal area of the previous outbreak of HZ, pain located to a dermatome
originating from the cervical, thoracic or lumbar spine, at least six months since the attack,
patient understanding the purpose of the study and being able to give consent. Exclusion
criteria were: psychiatric illness affecting participation in the trial, pregnancy, physically not
able to lie in the prone position for the duration of the treatment. We recruited participants
from the Department of Plastic Surgery, Odense University Hospital, and the hospitals’
website, where information about the project was available. Possible eligible participants
were booked for consultation and offered inclusion in the project if they fulfilled the study
criteria.

Intervention:
The two arms of the study consisted of an intervention group and a control group. All
participants received two treatments within two consecutive weeks. Before the first
treatment, they met with the primary contact person, which once again informed them about
the procedure. The participants were treated by the same medical doctor, who also is a
trained acupuncturist with over 40 years of experience in superficial dry needling. The
acupuncturist identified the area of treatment by exploring dermatomes for dysesthesia. (Fig.
1) All patients received information about the procedure and were placed in the prone
position. An appropriate antiseptic solution was used to disinfect the area above the facet
joints at the painful dermatome level. Group allocation was then unblinded. Participants in
the intervention group received dry-needling, where the needle was inserted in a depth of
5-10 mm at a 45-degree angle into the facet joint. The needles were left in situ for 5 minutes
before removal. The needles used were 0.25 mm x 13 mm. The control group received a
sham procedure to the relevant dermatomes, where blunted needles were pressed against
but did not penetrate the skin. The treatments lasted around 15 minutes, and patients could
go home immediately after the procedure. We documented the area of treatment, the
number of cervical levels treated, and the acupuncture duration to ensure the consistency of
the two treatments.
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Fig. 1 - Illustration of the dermatomes and the placements of acupuncture needles in relation
to the spinal column. The blue dots illustrate the spinous processes.

[Fig. 1]

Outcomes:
The primary outcomes were maximum and average levels of pain measured on a numeric
rating scale (NRS), ranging from 0-10, where 0 represents no pain, and 10 represents
maximum pain levels. Secondary outcomes were 1) Quality and degree of neuropathic pain
measured using the Neuropathic Pain Symptom Inventory (NPSI) and 2) Quality of Life
(QoL), using the Short Form-36 (SF-36)(18–20). The SF-36 reports on eight parameters;
general health, pain, social functioning, emotional well-being, energy/fatigue, role limitations
due to emotional problems, role limitations due to physical health, and physical function. We
calculated a score ranging from 0-100 for each parameter. The higher the score, the less
disability. A score of 0 is equivalent to a maximum level of disability, and a score of 100 is
equivalent to no disability. The NPSI measures neuropathic pain on five parameters;
superficial spontaneous pain (burning pain), deep spontaneous pain (pressing pain),
paroxysmal pain, evoked pain, and paresthesia/dysesthesia. All NPSI parameters range
from 0-10, with 0 representing no pain and a score of 10 representing a maximum level of
pain. The NPSI and SF-36 have both been validated in Danish(18–20).
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Sample size, randomization, and blinding:

We calculated the sample size under the guidance of a clinical statistician using the
statistical software R (21). Randomization was performed using a web-based randomization
program, “OPEN randomise”, developed and administered by the University of Southern
Denmark (22). At inclusion, all patients were randomized and given a three-digit code. The
acupuncturist could decode this code into a treatment group at the time of first treatment
using a coding sheet. Group allocation was blinded to all but the acupuncturist. We did not
find any high-quality studies to base our sample size on and used an assumption of a
difference of 3 points on the NRS for maximum pain between the groups and a mean,
standard deviation of 2.0, a significance level of 0.05, and a power of 90%. This is in line
with the IMMPACT recommendations on RCTs in chronic pain as the effect of placebo is
estimated to be around 3 points on the NRS(23). The sample size was calculated to be 20
patients, with 10 in each group. To account for a loss to follow-up and to increase statistical
power, we planned to include 26 patients, with 13 in each group. The randomization was
performed as block randomization.

Statistical methods:
STATA version 16 was used for the statistical calculations (24). The statistical analyses were
performed under the guidance of and controlled by a clinical statistician. We analyzed the
primary and secondary outcomes using multilevel mixed-effects linear regression.

Results:

Recruitment started in September 2019. We assessed 35 patients for eligibility and included
28 participants. We performed all treatments from November 2019 through September 2020.
All patients received two identical treatments over two consecutive weeks. Follow-up was
completed one month after the last treatment. The follow-up consisted of the questionnaires
being sent out to the patients electronically. After completion of these, they were contacted
by phone for a recording of possible complications. Twenty-eight patients were included in
this trial and received treatment. After the follow-up period, we excluded one patient for not
having filled out the questionnaires correctly and one patient that did not show up for the
second treatment. Twenty-six participants completed follow-up. (Fig.2)
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Fig. 2 - Consort flow diagram depicting flow of patients.

Baseline characteristics

The mean age was 70.4 [63.5, 77.9] and 71.0 [64.5, 77.5] in the intervention group and
control group respectively (mean [95% CI]). The BMI was 26.9 [24.3, 29.5] in the intervention
group and 28.5 [25.7, 31.2] in the control group. The ratio of males/females was 4/7 and 11/4
in the intervention and control group, respectively. In years, the mean duration of symptoms
was 4.0 [2.6, 5.4] in the intervention group and 5.5 [2.7, 8.3] in the control group. The
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average number of dermatomes to be treated were 3.4 and 3.7 in the intervention and
control group, respectively, In both groups with a range of 1-7. One needle was used per
dermatome treated. Previous non-responders, patients who had previously tried
acupuncture with no effect, were 5/11 = 45% in the intervention group and 6/15 = 40% in the
control group.

Results of all pain-related variables can be found in table 1. All results are reported as mean
[95% CI]. The associated p-value had a chosen point of significance of 0.05.

Average and maximum degree of pain (NRS)

The average and maximum degree of pain were measured using an NRS ranging from 0-10.

In the intervention group, the maximum degree of pain was 8.5 [7.0, 9.9] at baseline and 7.3
[5.4, 9.1] at follow-up with a reduction of -1.2 [-2.5, 0.29]. The average degree of pain was
6.2 [4.5, 7.9]  at baseline and 5.7 [3.3, 7.6] at 4-week follow-up (mean [95%]). With a
reduction of -0.5 [-1.1, 0.0] (fig. 3)

In the control group, the maximum degree of pain was 8.3 [7.7, 9.0] at baseline and 7.4 [6.4,
8.4] at follow-up with a reduction of -0.9 [-2.1, 0.2]. The average degree of pain was 7.1 [6.2,
8.1] at baseline and 6.6 [5.5, 7.7] at 4-weeks, with a reduction of -0.5 [-1.1, 0.0]. (fig. 4)

The trends between the groups were not statistically significantly different.
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Figure 3 and 4 - Results of the average and maximum degree of pain (NRS).
Column diagram of the results from the intervention and control group. Blue columns are
values at baseline and orange are values at 4-week follow-up. The black lines are the
associated standard error.
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Quality and degree of neuropathic pain (NPSI)

The NPSI investigated five domains. In superficial spontaneous pain (burning pain), the
intervention group reported a mean of 5.5 [3.2, 7.7] at baseline and 4.5 [2.3, 6.8] at
follow-up. The control group’s same levels were 6.3 [4.9, 7.7] and 6.1 [2.9, 7.3].
At baseline, deep spontaneous pain (pressing pain) was reported at 5.2 [3.1, 7.2] and 4.2
[2.5, 5.8] in the intervention and control group, respectively. For this parameter, follow-up
values at 4.2 [3.3, 6.1] in the intervention group and 4.7 [3.3, 6.1] in the control group. The
intervention group’s paroxysmal pain level was 4.5 [2.6, 6.5] at baseline and 4.0 [2.1, 6.0] at
follow-up. The values were 4.1 [2.9, 5.3], and 3.9 [2.4, 5.4] in the control group. Regarding
evoked pain, the intervention group reported a pain level of 5.5 [3.8, 7.2] at baseline and 4.6
[2.7, 6.6] at follow-up. In the control group, the mean was 4.4 [3.4, 5.5] at baseline and 3.5
[2.3, 4.7] at four weeks. Paresthesia/dysesthesia was unchanged in the intervention group
with values of 3.5 [1.4, 5.6] at baseline and 3.5 [1.3, 5.6] at follow-up. In the control group,
paresthesia/dysesthesia was reported with levels of 5.1 [3.6, 6.5] at baseline and 4.0 [2.6,
5.5] at follow-up. In all variables, no pattern of change was observed in-group or between the
two groups. None of the changes seen were statistically significant. The results of the NPSI
are illustrated in fig. 5 and fig. 6.

Figure 5 and 6 - Results of neuropathic pain (NPSI).
Column diagram of the results from the intervention and control group. Blue columns are
values at baseline and orange are values at 4-week follow-up. The black lines are the
associated standard error.
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Quality of Life (SF-36)

The SF-36 investigated eight different domains. Looking at general health, we observed a
small improvement in the intervention group 1.0 [-5.8, 7.8] and a reduction in the control
group -5.0 [-10.9, 0.9] (mean change [95% CI]). In the level of pain, we observed a slight
improvement in the intervention group 0.9 [-11.5, 3.3] and a small reduction in the control
group -2.8 [-13.5, 7.8]. Social functioning was reduced in both groups with a reduction of
-15.8 [-35.7, 4.1] in the intervention and -4.5 [-21.5, 12.5] in the control group. Emotional
well-being was reduced in the intervention group -4 [-11.5, 3.5] with a small improvement in
the control group 1.3 [-5.1, 7.7] Energy/fatigue was reduced in the intervention group -4.5
[-15.6, 6.7] and improved in the control group 3.0 [-6.5, 12.5]. Role limitations due to
emotional problems were improved in the intervention group 24.2 [1.1, 47.4] and reduced in
the control group -8.9 [-28.7, 0.9]. The trends between the groups differed with statistical
significance. Role limitations due to physical health was improved in the intervention group
27.3 [3.7, 50.8] and remained unchanged in the control group 0.0 [-20.2, 20.2]. Physical
functioning was reduced in the intervention group -2.7 [-13.2, 7.7] and increased in the
control group 2.7 [-6.3, 11.6].

Other than the parameter “role limitations due to emotional problems,” we observed no
statistically significant pattern of change in the measured QoL parameters. Results can be
found in table 2. The results of the SF-36 for the intervention group and the control group
can be seen in fig. 7 and 8, respectively.
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Figure 7 and 8 - Results of Quality of Life (SF-36).
Column diagram of the results from the intervention and control group. Blue columns are
values at baseline and orange are values at 4-week follow-up. The black lines are the
associated standard error.

Harms:
We observed no adverse effects.

Discussion:

This study is the first RCT comparing acupuncture to a sham procedure in patients suffering
from PHN(16). In all but one parameter, we failed to see significant differences between the
intervention and control group. The only parameter with statistically significant change was
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the QoL-parameter “role limitation due to emotional problems,” where an improvement was
seen in the intervention group and a decrease in the control group. This variable consists of
three questions with the following headline: “During the past four weeks, have you had any
of the following problems with your work or other regular daily activities as a result of any
emotional problems (such as feeling depressed or anxious)?” We cannot fully explain why
this one parameter changed during the course of treatments, but not the others. Several
published studies have reported an effect of acupuncture on depression and anxiety (25).
However, the quality of the published studies is low and more research is needed(26).  The
possible effect of acupuncture on emotional problems could explain our results.

Several previous studies have reported a positive effect of acupuncture on acute HZ(15,27).
There is a substantial risk of publication bias, as articles originating from China tend to be
more positive towards acupuncture than others(28). The quality of the published data of
acupuncture for PHN is not sufficient to make a conclusion on its effect(16). We do not know
whether or not acupuncture has the ability to reverse existing nerve damage. Even though
studies have reported a decrease in proinflammatory cytokines and an increase in
anti-inflammatory cytokines and neuroproteins after the administration of acupuncture, there
are no large human trials available to confirm these findings definitively(29). In addition,
there is a key difference between treating acute HZ and PHN, mainly that pain after HZ, in
most cases, is self-limiting(13). The effect of acupuncture on HZ may therefore be
overestimated.

The pathogenesis of chronic pain is still not fully understood. In the last decade, a large
number of studies have investigated the role of microglia in chronic pain. Microglia are
macrophage-like cells in the CNS that regulate homeostasis in the brain and spinal cord(30).
When the organism is subjected to injuries, this often involves the proliferation or
hypertrophy of glial cells, in a process called gliosis(31). Gliosis is a characteristic feature in
the neuroinflammation process of peripheral and central nervous systems(32). The result of
gliosis is the release of cytokines and neuromodulators that together induce hyperalgesia
and allodynia(32). Chronic pain patients may also have changes in the brain’s more general
neural functioning, called pain sensitization, where larger areas than normal of the brain are
activated. This abnormal response has been detected on fMRIs in other chronic pain groups,
such as osteoarthritis(33). The increased activation of the brain can occur with or without
stimuli, causing pain to arise spontaneously. Pain can also be caused by normally innocuous
stimuli (allodynia) in response to noxious stimuli (hyperalgesia) and spread beyond the site
of injury (secondary hyperalgesia)(34).

There is no unified theory of the mechanism of acupuncture. The leading ideas of
acupuncture's effect on pain are that the possible pain-relieving effect could stem from local
effects or a systemic effect through neurotransmitters (35). The local effects of acupuncture
are thought to result from the application of micro-injury, increased regional blood flow,
facilitated healing, and analgesia. This phenomenon is known as axon reflex and is a
response to peripheral tissue injury (36). The first proven systematic effect of acupuncture
was the discovery of increased endorphin secretion when applying acupuncture, leading to a
surge in research in this area (37). A modulating effect of acupuncture on several different
neural receptor proteins, such as the protein tyrosine kinase, Ephrin B3, has been reported.
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Ephrin B3 is released by the nervous system in response to damage and is involved in axon
regeneration, cellular remodeling, and scar formation (38). Studies in mice indicate that
acupuncture could inhibit microglial activation and inflammatory events and therefore protect
the organism from developing allodynia(39). A recent large review by Trento et al.
investigated the current literature on the receptors and neuromediators associated with
acupuncture, mainly in studies on mice. They concluded that the antihyperalgesic effect of
acupuncture is correlated with at least ten families of receptors and eight
neuromediators(40).  Modulating these neuroproteins has the potential to improve the pain
experienced by patients with neurological damage(39).

Chosen intervention

We chose superficial dry needling as our method of intervention. Superficial dry needling is a
widely used type of acupuncture, known for being relatively safe and straightforward. We
chose to compare our intervention with a sham treatment. There is a lack of studies using
sham acupuncture as a placebo is a well-known problem within the published literature on
the subject, not only in studies investigating PHN but also other pain syndromes such as the
myofascial pain syndrome [15,18]. As our sham intervention method, we chose blunted
needles, which in several studies have been proved to be a credible control for acupuncture,
even when patients were informed of blinding taking place (41,42). However, recent studies
indicate that light skin touch, such as the one created by the blunted needles, may stimulate
mechanoreceptors of the skin and induce an effect (43). It is, therefore, a risk that our
chosen placebo is not a placebo at all but an active treatment (44). This should be taken into
consideration when interpreting our results. We asked the participants what treatment they
thought they received, and we did not detect any accidental unblinding pattern.

Limitations:

One of the main limitations of our study is the relatively low number of participants. We did
not have any recent previous study to base our sample size calculations on, and our
calculation based on a reduction of 3 points on the NRS is arguably ambitious. There is a
risk that we have not included enough patients to reach statistical significance(45).

Another limitation is the number of treatments given to each participant. The optimal number
of acupuncture treatments for chronic pain is unknown, with studies reporting between 1-30
consecutive treatments(46). A large meta-analysis by Ezzo et al. found that studies, where
six or more treatments were given were statistically significantly associated with a positive
outcome compared to studies with less than six(47). Therefore, two treatments are a
relatively small number, and one could argue that we would have seen a greater effect with
more treatments given.

The duration of symptoms among our participants varies with a mean of 4.9 years since the
onset of symptoms. This is a relatively long period, and there is a possibility that we would
have found an effect in patients where shorter time had passed since onset or if we had
increased the number of treatments of each of our participants. Several of our participants
had previously tried acupuncture as pain relief, all without effect. This could have influenced
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our results as the patients could be biased in their belief of the success of the treatment.
However, the study was blinded and randomized to minimize this effect, and a potential bias
should be equally distributed between the groups.

Impact and future perspectives

The exact mechanism of acupuncture on pain is not known, and this makes it difficult to
choose the best type of acupuncture for the different types of pain. The therapeutic response
seen in the clinical setting is, therefore, essential when evaluating its effect. We argue that
when investigating the future role of acupuncture when treating pain is a combination of
larger studies with a focus on clinically relevant, patient-reported outcomes and a focus on
further exploring the molecular level of acupuncture´s mode of action.

Conclusion:
We have performed the first RCT on the effect of acupuncture (superficial dry-needling) on
PHN, using a sham procedure as control. We observed no significant changes or tendencies
in the measured levels of pain in or between the intervention and control group. In one of the
QoL-parameters regarding emotional problems, we found a significant improvement in the
intervention group compared to the control group. In conclusion, acupuncture was not
superior to treatment with sham acupuncture. Though individual patients may experience
some pain relief from acupuncture, our results do not support the routine use of this type of
acupuncture to treat PHN.

Registration:
This study was approved by the regional ethics committee, Region of Southern Denmark.
The study was, prior to initiation, registered at clinicaltrials.gov. ClinicalTrials.gov identifier
(NCT number): NCT03974438
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Table 1 - Table of results 

 

Intervention (n = 11) 
(mean [95% CI]) 

Control (n = 15) 
(mean [95% CI]) p-value 

Pain (NRS)       

Maximum pain    

Baseline 8.5 [7.0, 9.9] 8.3 [7.7, 9.0]  

4 weeks 7.3 [5.4, 9.1] 7.4 [6.4, 8.4]  

Mean change 
baseline - 4 - weeks 

-1.2 [-2.5, 0.29] -0.9 [-2.1, 0.2] 0.8 

Average pain    

Baseline 6.2 [4.5, 7.9] 7.1 [6.2, 8.1]  

4 weeks 5.7 [3.3, 7.6] 6.6 [5.5, 7.7]  

Mean change 
baseline - 4 - weeks 

-0.5 [-1.1, 0.2] -0.5 [-1.1, 0.0] 0.9 

Neuropathic pain (NPSI)     

Superficial spontaneous pain (Burning pain)   

Baseline 5.5 [3.2, 7.7] 6.3 [4.9, 7.7]  

4 weeks 4.5 [2.3, 6.8] 6.1 [4.9, 7.3]  

Mean change 
baseline - 4 - weeks 

-0.9 [-2.6, 0.8] -0.2 [-1.6, 1.2] 0.5 

Deep spontaneous pain (Pressing pain)   

Baseline 5.2 [3.1, 7.2] 4.2 [2.5, 5.9]  

4 weeks 4.2 [3.3, 6.1] 4.7 [3.3, 6.1]  

Mean change 
baseline - 4 - weeks 

-1.0 [-2.5, 0.6] 0.5 [-0.8, 1.8] 0.2 

Paroxysmal pain    

Baseline 4.5 [2.6, 6.5] 4.1 [2.9, 5.3]  

4 weeks 4.0 [2.1, 6.0] 3.9 [2.4, 5.4]  
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Mean change 
baseline - 4 - weeks 

-0.5 [-2.0, 1.0] -0.2 [-1.5, 1.0] 0.8 

Evoked pain    

Baseline 5.5 [3.8, 7.2] 4.4 [3.4, 5.5]  

4 weeks 4.6 [2.7, 6.6] 3.5 [2.3, 4.7]  

Mean change 
baseline - 4 - weeks 

-0.9 [-2.2, 0.4] -0.9 [-2.0, 0.2] 1.0 

Paresthesia/ Dysethesia   

Baseline 3.5 [1.4, 5.6] 5.1 [3.6, 6.5]  

4 weeks 3.5 [1.3, 5.6] 4.0 [2.6, 5.5]  

Mean change 
baseline - 4 - weeks 

-0.1 [-1.8, 1.6] -1.0 [-2.5, 0.4] 0.4 

Results from measured pain-related parameters. Data are presented as means with the 
associated 95% confidence interval. P-value from the mixed analysis, test of the null 
hypothesis of no difference between groups. NRS - Numerical Rating Scale, NPSI - 

Neuropathic Pain Symptom Inventory 
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Table 2 - Quality of Life - Results 

Intervention (n = 11) 
(mean [95% CI])

Control (n = 15) 
(mean [95% CI]) P-value

Quality of Life (SF-36)

General health
Baseline 54.5 [43.7, 65.2] 53.7 [44.3, 63.1]

6 - months 55.4 [41.9, 69.0] 48.7 [39.5, 57.8]

Mean change 
baseline - 6 months 1.0 [-5.8, 7.8] -5.0 [-10.9, 0.9] 0.2

Pain

Baseline 43.9 [37.9, 49.8] 42.2 [33.2, 51.1]

6 - months 44.8 [31.8, 57.8] 39.3 [29.8, 48.9]

Mean change 
baseline - 6 months 0.9 [-11.5, 13.3] -2.8 [-13.5, 7.8] 0.7

Social functioning

Baseline 76.0 [50.6, 101.4] 64.2 [51.4, 76.9]

6 - months 60.2 [43.3, 77.2] 59.7 [49.6, 69.8]

Mean change 
baseline - 6 months -15.8 [-35.7, 4.1] -4.5 [-21.5, 12.5] 0.4

Emotional well-being

Baseline 65.5 [55.4, 75.5.] 65.9 [59.6, 72.1]

6 - months 61.5 [51.6, 71.3] 67.2 [61.6, 72.8]

Mean change 
baseline - 6 months -4 [-11.5, 3.5] 1.3 [-5.1, 7.7] 0.3

Energy/Fatigue

Baseline 47.3 [34.8, 59.7] 41.7 [33.2, 50.1]

6 - months 42.8 [29.2, 56.5] 44.7 [36.5, 52.8]

Mean change 
baseline - 6 months -4.5 [-15.6, 6.7] 3.0 [-6.5, 12.5] 0.3
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Role limitations due to emotional problems   

Baseline 48.5 [23.4, 73.6] 35.6 [13.90, 57.2]  

6 - months 72.7 [54.6, 90.8] 26.7 [7.5, 45.8]  

Mean change 
baseline - 6 months 24.2 [1.1, 47.4] -8.9 [-28.7, 10.9] 0.03 

Role limitations due to physical health   

Baseline 20.5 [1.0, 39.9] 30.0 [10.4, 49.6]  

6 - months 47.7 [21.3, 74.1] 30.0 [9.8, 50.2]  

Mean change 
baseline - 6 months 27.3 [3.7, 50.8] 0.0 [-20.2, 20.2] 0.08 

Physical functioning    

Baseline 66.8 [54.5, 79.2] 64.3 [49.8, 78.9]  

6 - months 64.1 [50.4, 77.8] 67.0 [53.8, 80.2]  

Mean change 
baseline - 6 months -2.7 [-13.2, 7.7] 2.7 [-6.3, 11.6] 0.4 

Results from the measured Quality of Life-related parameters. Data are presented as 
means with the associated 95% confidence interval. P-value from the mixed analysis, test 

of the null hypothesis of no difference between groups. SF-36 - Short Form -36 

22




