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Background: Electroacupuncture (EA) has been commonly used for the

management of neck pain caused by cervical spondylosis (NPCS); however,

current electrical instruments have limitations on intelligence, digitalization,

and visualization. The intelligent electronic stimulator (CX-DZ-II) is a digital

device with an evidence-based diagnosis and treatment system. This study

aimed to investigate the efficacy and safety of the CX-DZ-II intelligent EA

instrument for NPCS.

Materials and Methods: A total of 164 patients with NPCS [mean age

(SD), 49.48 (13.47) years] were randomly assigned to receive 8 sessions

(over 2 weeks) EA of the intelligent electronic stimulator (CX-DZ-II) or the

regular electronic stimulator (SDZ-II). The primary outcome was the change

of the visual analog scale (VAS) from baseline to 2 weeks of treatment.

Secondary outcomes included mean scores of the VAS after each treatment

in 1 week, responder rate, drug-usage rate of non-steroidal antipyretic

analgesics (NSAAs), the occurrence rate of adverse events (AEs), proportions

of apparatus with defect during treatment, and excellent rate of apparatus.

Results: The intelligent electronic stimulator (CX-DZ-II) was non-inferior to

the regular electronic stimulator (SDZ-II) for changes from baseline in the VAS

[3.36 vs. 3.23, with a difference of 0.17 (95% CI, −0.36 to 0.69), P < 0.025 for

non-inferiority]. No between-group differences were found in outcomes of

VAS in 1 week, overall responders, and drug-usage rate of NSAAs. The defect

rate and excellent rate of the instrument were similar in the CX-DZ-II and SDZ-

II groups. Adverse events occurred in 9 (10.84%) patients in the CX-DZ-II group

and 4 (5.00%) patients in the SDZ-II group.

Conclusion: The intelligent electronic stimulator (CX-DZ-II) was non-

inferior to the regular electronic stimulator (SDZ-II) in relieving neck pain.
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The intelligent electronic stimulator (CX-DZ-II) is a promising non-inferior

alternative instrument for NPCS.

Clinical Trial Registration: [https://clinicaltrials.gov/], identifier [NCT030

05301].

KEYWORDS

electroacupuncture, neck pain, cervical spondylosis, randomized controlled trial,
non-inferiority trial

Introduction

Cervical spondylosis (CS) is an age-related degenerative
condition presenting structural or functional damage to the
cervical spinal cord, nerve roots, and adjacent blood vessels.
Worldwide, the prevalence of CS increases by year and affects
more younger people. A previous study showed that engaging
in mental work, high housework intensity, and sleep duration
of less than 7 h/day were the main contributors to the
incidence of CS (Lv et al., 2018). Neck pain (NP) is the most
common complaint of patients with CS (Vogt et al., 2006).
According to the guidelines from America, Netherlands, and
Denmark, CS is one of the main causes of NP (Blanpied
et al., 2017; Kjaer et al., 2017; Bier et al., 2018). In the
2017 global burden of disease study, the incidence of NP
per 100,000 population was 806.6 and the years lived with
disability from NP per 100,000 population was 352.0 (Safiri et al.,
2020). With the increasing costs and the long-lasting disability
associated with CS, conducting research on the effectiveness
of interventions designed to prevent and treat CS is crucial
(Kuo and Tadi, 2022). Currently, a range of non-surgical
treatments for NP caused by CS has been recommended,
such as manual therapy, exercise, psychological therapies, and
acupuncture (Chinese Medical Association, 2007; Corp et al.,
2021).

Acupuncture is a physical intervention used for various
pain management. Electroacupuncture (EA) is a prevalent
therapy of acupuncture, with the integrated effect of a manual
needle and electrical stimulation from instruments. Currently,
EA has been widely used for various pain diseases, including
chronic non-specific low back pain, post-operative pain,
musculoskeletal pain, and pain relief during colonoscopy
(Comachio et al., 2020; Huang et al., 2021b; Joan Gan
et al., 2021; Mao et al., 2021). Especially, findings of
the previous meta-analysis indicated that acupuncture
might be effective for NP and EA that may relieve even
more pain (Seo et al., 2017; Huang et al., 2021c). EA
blocks pain by activating a variety of bioactive chemicals
through peripheral, spinal, and supraspinal mechanisms
(Zhang et al., 2014).

Electric stimulators are indispensable devices for EA
therapy. Since the 1950s, EA instruments with multiple
presentation formats had been innovated for clinical treatment,
such as wearable devices, single-acupoint electronic apparatuses,
and apparatus equipped with manual acupuncture techniques
(Hong et al., 2006; Liu et al., 2010; Shen et al., 2016; Feng et al.,
2019). Among them, the regular electronic stimulator (SDZ-
II) has been widely used in various conditions management
and scientific research (Luo, 2014; Su et al., 2016; Huang et al.,
2021a), with qualified parameters (Wang, 2019). According
to a previous report, the SDZ-II electronic stimulator was
also effective for NP relief for patients with CS (Tang et al.,
2014). Nonetheless, similar to other devices, the SDZ-II
electronic stimulator has deficiencies in parameter adjustment,
intelligence, digitalization, and visualization (Yang and Yong,
2009; Liu et al., 2016).

The intelligent electronic stimulator (CX-DZ-II) is a
new intelligent device with an evidence-based diagnosis and
treatment system (Liang et al., 2017). It is equipped with
a display terminal and then accurate settings such as pulse
waveform, frequency, intensity, and treatment time that can be
provided to users visually. More importantly, the information
can also be uploaded instantly, if WiFi is available (Jia
et al., 2016). Generally, it owns the advantages of accurate
parameter adjustment, visual data storage, and remote data
management. Therefore, this study aimed to assess the effect
and safety of the intelligent electronic stimulator (CX-DZ-II) in
comparison with the regular electronic stimulator (SDZ-II) for
NP relief in patients with CS and then provide an alternative
for CS management.

Materials and methods

Study design

This randomized, non-inferiority trial (NCT03005301) was
performed at the Hospital of Chengdu University of Traditional
Chinese Medicine and the West China Hospital, Sichuan
University. The study protocol has been approved by the
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Sichuan Regional Ethical Review Committee, affiliated with
Chengdu University of Traditional Chinese Medicine (Approval
No. 2016XL-007).

The total observation period in this study was
2 weeks for each participant. Eligible participants were
randomly assigned to receive EA from the CX-DZ-II
intelligent electronic stimulator or the SDZ-II regular
electronic stimulator. All the outcome measurements were
completed at baseline and 2 weeks after randomization.
In addition, the visual analog scales (VASs) for each
participant were also assessed after each treatment
in the first week.

Participants

Patients with CS of neck type or nerve root type
were recruited through outpatient clinics from April
2017 to August 2017.

The diagnostic criteria of CS were established according
to the Clinical Guidelines for Diagnosis and Treatment:
Pain (Chinese Medical Association, 2007): (1) CS of neck
type: pain in the neck, the shoulder, and the occipitalia;
limited cranial movement with tense muscles and trigger
points; X-rays showed that there were changes in cervical
curvature, and dynamic radiographs showed instability
and loosening of the intervertebral joints. (2) CS of
nerve root type: neck, shoulder, and back pain, and even
radiation of arm pain to forearm and fingers; sensation
of electric touch, numbness, and obvious hypoesthesia
in the nerve root innervation area; results of Eaton test
were positive; X-rays showed that there were changes in
uncinate joint hyperplasia, bone spur formation, narrowing
of intervertebral space, and changes and even loss of
physiological radians.

Participants who met all the following inclusion criteria
were enrolled in this study: (1) male or female between 18
and 75 years of age; (2) a history of recurrent episodes
of NP (one or more episodes of NP per month lasting
for more than 3 months); (3) the VAS score >3; (4)
subject or his supervisor can comprehend the aims and
process of this trial; (5) not participating in other trials or
receiving other relevant treatments during the trial periods;
and (6) willing to sign informed consent. Participants
with any of the following conditions were excluded: (1)
subject has acute neck trauma; (2) previous medical history
of neck trauma treated by surgery, neurological deficit,
congenital and developmental spinal disorders, systemic bone
diseases, or systemic joint diseases; (3) diagnosis of carotid
artery dissection; (4) unable to clearly perceive the pain
or express their feelings; (5) infection in the acupoint
region; (6) history of acupuncture treatment for NP in
the previous week; (7) use of non-steroidal antipyretic

analgesics (NSAAs) in the previous 3 days, need to use
central analgesics or narcotic analgesics during the period
of clinical trial, use of any ointments/medicinal liquors
with functions of promoting blood circulation and easing
pain, and use of oral and intravenous medicines aiming
at opening blood vessels and providing nerve nutrition;
(8) combinations of severe diseases, such as myocardial
infarction, severe hepatic renal dysfunction, acute infectious
diseases, malignant tumors, or severe mental disorders in
the previous 12 months; (9) intolerance of acupuncture and
EA treatment or allergy to acupuncture; (10) pregnancy or
lactation; (11) participation in other clinical trials in the previous
3 months, and (12) unsuitability to this trial as judged by
the investigators.

Randomization and masking

Eligible participants were randomized according to a
computer-generated randomization list in sealed, opaque
envelopes and were divided into two groups: the CX-DZ-II and
SDZ-II groups. The randomization was stratified by enrollment
site in a block size of 4 with a 1:1 ratio. The randomization list
was conserved by the physicians not participating in the study.
Participants, acupuncturists, and outcome assessors were not
blinded because of the obvious difference in operating interface,
shape, and appearance of the two study instruments. Only
statisticians were blinded to treatment allocation.

Interventions

Disposable acupuncture needles (0.35 mm × 25 mm,
0.35 mm × 40 mm, Huatuo, Suzhou Hualun Medical
Appliance), the CX-DZ-II intelligent electronic stimulator
(Chengdu Chengxin High-tech Company, Chengdu, China),
and the SDZ-II regular electronic stimulator (Suzhou Medical
Appliance Factory, registration No. 20133370611) were used.

All the treatments were performed by licensed
acupuncturists. Participants in the treatment group received
EA at basic acupoints: Dazhui (GV14), bilateral Fengchi
(GB20), Jianjin (GB21), and Jiaji (EX-B2). Manual acupuncture
was also performed at arbitrary acupoints, which were
chosen based on syndrome differentiation: for participants
with wind-cold dampness Bi syndrome, bilateral Fengmen
(BL12), and Waiguan (TE5) were used; for participants
with phlegm stasis in channels syndrome, bilateral Quchi
(LI11), Pishu (BL20), Fenglong (ST40), and Geshu (BL17)
were used; for participants diagnosed with deficiency of qi
and blood syndrome, bilateral Ganshu (BL18), BL20, and
Zusanli (ST36) were used; for participants with deficiency of
Gan (liver) and Shen (kidney) syndrome, bilateral Yanglao
(SI6), BL18, Shenshu (BL23), and Taixi (KI3) were used. The
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depth of the inserted needles differed but was approximately
15–40 mm. Following needle insertion, lifting, thrusting,
twisting, and rotating, with a frequency of 60–90 times
per min were performed on all the needles to achieve the
deqi sensation. Two paired electrodes from the CX-DZ-II
intelligent electronic stimulator were attached transversely
to the needle handles at bilateral GB20 and EX-B2. The
EA stimulation lasted for 30 min, with a dilatational wave
of 2/100 Hz and a current intensity within the patient’s
tolerance. Participants in the CX-DZ-II group received
a total of 8 sessions of treatments: 5 sessions (every
day) in the first week and 3 sessions (every other day) in
the second week.

Participants in the control group received EA from the SDZ-
II regular electronic stimulator. In the SDZ-II group, acupoints
selection, depth of needles, needle manipulation for deqi, and
electrode placements were consistent with the CX-DZ-II group.

Outcomes measurement

The primary outcome was the change in the VAS from
baseline to the completion of treatment.

Secondary outcomes included: (1) mean scores of the VAS
after each treatment in the first week; (2) responder rate of
participants with at least 70% increase from baseline in the
treatment score, which was assessed based on the table for
lower lumbar vertebral diseases of the Japanese Orthopedic
Association; (3) drug-usage rate of NSAAs during treatment; (4)
the occurrence rate of adverse events (AEs); (5) proportions of
apparatus with defect during treatment; and (6) excellent rate of
apparatus, defined as the proportions of instrument assessment
with a score <16 points. The scores of the instrument were
evaluated after each treatment according to the predesigned
operating performance scale (1–5 indicating extremely difficult
to easy) (see Supplementary Table 1).

Statistical analysis

Based on a pilot study using the SDZ-II regular
electronic stimulator for NP coursed by CS, the decline
in the VAS score after a course of treatment was
5.18 ± 1.06 (Tang et al., 2014); considering clinical
experience, we set -0.53 as the non-inferior margin. Thus,
160 participants were needed to provide 80% power to
detect a difference between groups in the VAS score
declination after treatment at a one-sided significance
level of 0.025, assuming a 20% loss in the dropout rate
(Chen et al., 2020).

Outcomes were analyzed according to the intention-to-
treat principle, defined as all the randomized participants with
baseline data receiving at least one treatment. The primary

outcome was also assessed based on the per-protocol (PP)
population, defined as all randomized participants without
major protocol violations. The primary outcome was assessed
using a one-tailed test at a significance level of 0.025, while
the secondary outcomes used a two-tailed test at a significance
level of 0.05. For the change in mean scores of the VAS
after treatment, the t-test was used. The mean VAS score
after each treatment was analyzed using repeated-measures
ANOVA, setting group, time, and the interaction between
group and time as fixed effects and center as covariates. For
responder rate, the Cochran–Mantel–Haenszel test, stratified
by site, was used to test a hierarchical comparison between
groups. Drug-usage rate, the occurrence rate of AEs, defect
rate, and excellent rate of the instrument between the
two groups were compared using the chi-squared test or
Fisher’s exact test.

Missing data for the primary outcome were imputed from
the last observation carried forward. For secondary outcomes,
no imputation was used. The results based on PP set were used
as sensitivity analysis.

All the analyses were performed by SAS version 9.1 (SAS
Institute Incorporation, NC, United States).

Results

Populations and characteristics

Among 185 participants screened, 164 (83 in the CX-
DZ-II group, 81 in the SDZ-II group) participants were
randomized (Figure 1). A total of 6 (3.66%) participants
dropped out: 1 withdrew before the first treatment and 5
dropped out during the treatment period. For the primary
outcome, data were imputed at 4.82 and 0% of participants
in the CX-DZ-II and SDZ-II groups. There were no
significant differences between groups in terms of gender,
age, height, weight, types of CS, coexisting illness, other
treatments, participants using other medicine, and the VAS
score (Table 1).

Clinical outcomes

The changes from baseline in the VAS throughout
2 weeks were 3.36 in the CX-DZ-II group and 3.23 in
the SDZ-II group (difference: 0.17; 95% CI, -0.36 to
0.69, p < 0.025 for non-inferiority); similar results were
found in the PP set (PPS) (difference: 0.28; 95% CI, -0.38
to 0.93, p < 0.025 for non-inferiority). The differences
were within the prespecified non-inferiority margin of
-0.53, demonstrating that the CX-DZ-II intelligent EA
instrument was non-inferiority to the SDZ-II regular electronic
stimulator (Table 2).

Frontiers in Neuroscience 04 frontiersin.org

https://doi.org/10.3389/fnins.2022.910574
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/


fnins-16-910574 July 23, 2022 Time: 15:59 # 5

Chen et al. 10.3389/fnins.2022.910574

FIGURE 1

Trial flowchart.

No between-group differences were found in the VAS score
after treatment at 1 week (all p > 0.05, see Supplementary
Table 2), overall responders (p = 0.869), and drug-usage rate of
NSAAs (p = 1.000) (Figure 2 and Table 3).

In addition, the defect rate of the instrument and the
excellent rate of the instrument in the CX-DZ-II intelligent
electronic stimulator were similar to the SDZ-II regular
electronic stimulator (Table 3).

Adverse events

No significant difference was observed between the CX-DZ-
II group and the SDZ-II group (p = 0.169) (Table 4). In terms
of non-treatment-related serious AEs, two AEs (got cold) were
reported in the CX-DZ-II group, while three AEs (got cold,

retinal detachment, and intestinal polypectomy) were reported
in the SDZ-II group.

Discussion

In this randomized non-inferiority trial of EA for neck
pain caused by cervical spondylosis (NPCS), we compared the
efficacy and safety of two different EA devices. Findings from
the VAS score indicated that the CX-DZ-II intelligent electronic
stimulator was non-inferior to the SDZ-II regular electronic
stimulator, with a similar safety profile and practicability.

Currently, EA is widely used based on its combined
efficacy of manual needles and electric stimulation, especially
for pain management. Studies showed that EA could
activate sympathetic nerve fibers to enhance the migration
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of opioid-containing cells to the inflammatory sites or
trigger the hypothalamus–pituitary–adrenal axis to decrease
cyclooxygenase-2 and then lead to an increase in opioids
(Zhang et al., 2014). At the spinal level, EA may also
induce several neurotransmitters to inhibit pain, including
opioids, 5-hydroxytryptamine, norepinephrine, dopamine,
and acetylcholine (Munro, 2007; Yang et al., 2011; Zhang
et al., 2012). Of note, functional and structural brain changes
due to acupuncture for analgesia were also investigated using
neuroimaging techniques (Tu et al., 2021). It has been noticed
that acupuncture can reduce brain responses to noxious stimuli
in typical regions involved in pain processing, such as the
thalamus, insula, and prefrontal cortex (Li et al., 2014; Yan et al.,
2020).

Previous studies reported that EA with different frequencies
has different analgesic effects (Chen and Han, 1992; Lin
et al., 2009). Although EA apparatus can adjust stimulus
parameters quantitatively, the accuracy of adjustment is limited.

Furthermore, few of them are equipped with networking
and visualization systems. The CX-DZ-II intelligent electronic
stimulator is designed based on microcomputer net technology
and engineering technology. It owns the advantage of accurate
parameter adjustment, which is critical to clinical efficacy
and safety. More importantly, clinicians can get acupuncture
prescriptions from the EBAM and upload the therapeutic
information to the cloud database through the terminal unit (Jia
et al., 2016; Liang et al., 2017). Thus, we conducted this trial
to investigate the efficacy and safety of the CX-DZ-II intelligent
electronic stimulator for NP relief in patients with CS.

Neck pain is a common symptom for patients with CS,
which has a great impact on people’s quality of life and
health. Pain intensity is thought to be one of the primary
factors that determine the impact of NP on a person’s overall
function and sense of wellbeing. The VAS is a 10-cm scale for
pain assessment, which is accessible and easy to administrate.
It has been commonly used in pain research and clinical

TABLE 1 Baseline characteristics.

Characteristics CX-DZ-II (n = 83) SDZ-II (n = 81) p-value

Gender, n (%)

Male 18 (21.69) 11 (13.75) 0.185

Female 65 (78.31) 69 (86.25)

Age, mean (SD), yr 47.75 ± 12.19 48.23 ± 13.57 0.813

Height, mean (SD), cm 159.71 ± 6.19 160.00 ± 6.37 0.538

Weight, mean (SD), Kg 58.83 ± 8.75 56.84 ± 8.40 0.141

Types of CS

CS of the neck type 52 (62.65) 59 (73.75) 0.129

CS of the nerve-root type 31 (37.35) 21 (26.25)

Coexisting illness, n (%)

Hypertension 10 (38.46) 1 (5.56) 0.205

Insomnia 4 (15.38) 0 (0.00)

Others 12 (46.15) 17 (94.44)

Other treatments

No 83 (100.0) 80 (100.00) 1.0000

Yes 0 (0.00) 0 (0.00)

Participants using other medicine, n (%)

No 63 (75.90) 65 (81.25) 0.406

Yes 20 (24.10) 15 (18.75)

NSAAs 0 (0.00) 0 (0.00)

others 20 (100.00) 15 (100.00)

VAS score, mean (SD) 5.55 (1.47) 5.42 (1.75) 0.613

TABLE 2 Primary outcome.

CX-DZ-II (n = 83) SDZ-II (n = 80) Difference (95% CI) P value

FAS 3.36 (2.92 to 3.79) 3.23 (2.75 to 3.71) 0.17 (-0.36 to 0.69) 0.022

PPSa 3.53 (3.08 to 3.97) 3.25 (2.76 to 3.74) 0.28 (-0.38 to 0.93) 0.008

FAS, full analysis set; PPS, per-protocol set; CI, confidence intervals. aThe number of participants providing data on the VAS score was 76 in the CX-DZ-II group and 78 in the SDZ-
II group.
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FIGURE 2

The visual analog scale (VAS) score after treatment at 1 week. *The global test was significant (p < 0.0001) and repeated-measures ANOVA with
Greenhouse–Geisser correction was used. No significant group differences in 1 week were found (Supplementary Table 3).

TABLE 3 Other secondary outcomes.

Outcome measuresa CX-DZ-II (n = 83) SDZ-II (n = 80) p value

Overall responders, n (%) 41 (49.40) 41 (51.25) 0.869

Drug-usage rate of NSAAs, n (%) 0 (100) 0 (100) 1.000

Defect rate of the instrument, n (%) 6 (7.23) 3 (3.75) 0.496

Excellent rate of instrument, n (%)

Score < 16 82 (98.80) 79 (98.75) 1.000

Score > 16 1 (1.20) 1 (1.25)

aStatistical analysis set was based on the intention-to-treat population.

TABLE 4 Adverse events related to treatment.a

AEs Participant, n (%) p value

CX-DZ-II (n = 83) SDZ-II (n = 80)

Overall 9 (10.84) 4 (5.00) 0.169

Fainted during acupuncture 3 (3.61) 1 (1.25) /

Transient sharp pain 4 (4.82) 3 (3.75) /

Inserting needles again 2 (2.41) 0 (0.00) /

AEs, adverse events. aAdverse events were analyzed based on the full analysis set. AEs with different categories occurring in one participant were defined as different independent AEs.
An AE with multiple occurrences in one participant was defined as a different independent AE.
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practice, with demonstrated reliability and validity (Li et al.,
2007; Moses et al., 2019). Therefore, in this study, a change
in the VAS from baseline to the completion of treatment
was used as the primary outcome. Moreover, to evaluate
the immediate efficacy of the CX-DZ-II intelligent electronic
stimulator, the VAS score after each treatment in 1 week has
also been reported.

In this study, the changes in the VAS were 3.36 in the
CX-DZ-II group vs. 3.23 in the SDZ-II group, within the
range of 2.04–4.89 reported in previous trials (Wang, 2012;
Wan et al., 2013; Huang, 2015; Garov, 2016). Moreover,
findings from the VAS in 1 week indicated that the instant
analgesic effect of the CX-DZ-II intelligent electronic stimulator
seemed better than the SDZ-II regular electronic stimulator,
although no statistical difference was observed. Moreover,
similar results of the overall responder and drug-usage
rate of NSAAs also verified that the CX-DZ-II intelligent
electronic stimulator was non-inferior to the SDZ-II regular
electronic stimulator. Although results indicated that the
CX-DZ-II intelligent electronic stimulator deserved to be
promoted for patients with CS of neck type and nerve
root type, the generalizability of the CX-DZ-II regular
intelligent electronic stimulator for other CS types still requires
further investigation.

The present trial also demonstrated some properties
of the CX-DZ-II intelligent electronic stimulator and the
SDZ-II regular electronic stimulator. Studies indicate that
the sensitivity, manipulation, and therapeutic parameters
of devices are critical to the clinical effect and safety
of EA. Currently, many EA instruments are equipped
with mechanical rotary knobs for parameter adjustment,
providing approximate data on electrical frequency and
intensity to clinicians (Xu et al., 2016). More importantly,
parameter settings of traditional EA instruments need
to be reset manually after treatment; otherwise, the
excessive current intensity may increase and cause
transient discomfort and pain to patients when it is used
again. Comparatively, the CX-DZ-II intelligent electronic
stimulator is equipped with an ARM-A9 chip, Android
4.0 system, and capacitive touchscreen, which provides
conditions for visual and quick parameter adjustment.
Moreover, the electrical stimulation parameters can be
reset automatically after shutdown, avoiding potential
security risks in the next operation. In this study, no
between-group differences in the defect rate and the
excellent rate were observed, indicating that the CX-DZ-
II intelligent electronic stimulator can function, as well
as the SDZ-II regular electronic stimulator in terms of
performance and operation.

Potential AEs related to treatment should also be noticed.
According to previous reports, transient sharp pain is one of
the common AEs in trials of EA (Liu et al., 2017, 2021). In
this study, similar discomfort appeared in both groups, with

no statistical difference. In addition, AEs also involved inserting
needles again because of the improper disposal of wire, with no
connection with the major structure of the CX-DZ-II intelligent
electronic stimulator.

Conclusion

In conclusion, the effect of the CX-DZ-II intelligent
electronic stimulator was non-inferior to the SDZ-
II regular electronic stimulator in decreasing the VAS
of patients with NPCS. Similarly, the performance of
safety and manipulation between groups was consistent.
Therefore, we believed that the CX-DZ-II intelligent
electronic stimulator, a new device characterized
by digitization, networking, and visualization, can
provide a promising non-inferior alternative in the
treatment of EA for NPCS.

Limitation

Some limitations of this trial must be acknowledged. First,
only the instant effect and safety of the CX-DZ-II intelligent
electronic stimulator were verified in this study, and future
trials need to assess its persistent effect in the follow-up
periods. Second, the degree of participants’ expectations with
the results was not evaluated and the pure effect of the CX-
DZ-II intelligent electronic stimulator for NPCS needs further
assessment. Third, for the CX-DZ-II intelligent electronic
stimulator, the specific usage of online functions such as data
collection, evidence-based diagnosis, and treatment decision
support was not reported because they were not related to the
aims of this study.
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