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Abstract 

Background: Cervicogenic headache (CGH) is a secondary headache arising from cervical spine and 

soft-tissue disorders. Prolonged digital gadget use among young adults promotes sustained forward-head 

posture and cervical muscle strain, increasing the incidence of technology-related CGH. Electro-

acupuncture is a non-pharmacological modality that may reduce pain, muscle stiffness, and disability. 

Objectives: To evaluate the effectiveness of electro-acupuncture in the management of cervicogenic 

headache associated with digital gadget overuse among young adults. 

Materials and Methods: A prospective single-group pre–post study was conducted on 10 participants 

aged 18–30 years with cervicogenic headache linked to digital gadget overuse. Electro-acupuncture was 

applied to selected points (GB20, GB21, GV20, LI4, LI11) for 20–30 minutes once daily for 10 

consecutive days at 2–10 Hz with mild-to-moderate intensity. Outcomes were assessed using the Visual 

Analogue Scale (VAS), Neck Disability Index (NDI), Modified Ashworth Scale (MAS), and Numeric 

Pain Rating Scale (NPRS) before and after the intervention. Data were analysed with paired t-tests. 

Results: Significant improvements were observed across all measures: VAS decreased from 5.50 ± 1.58 

to 3.30 ± 1.83 (p = 0.000765); NDI from 25.50 ± 6.59 to 18.10 ± 5.32 (p = 0.000005); MAS from 2.40 ± 

1.17 to 0.80 ± 0.79 (p = 0.000049); and NPRS from 5.40 ± 1.07 to 2.40 ± 1.43 (p < 0.0001). 

Conclusion: Electro-acupuncture significantly reduced pain intensity, muscle stiffness, neck disability, 

and headache-related pain scores in young adults with technology-related cervicogenic headache. It 

appears to be a safe and effective non-pharmacological option. Larger controlled trials are warranted. 

Keywords: Cervicogenic headache; electro-acupuncture; digital gadget overuse; young adults; neck 

disability; muscle stiffness; Visual Analogue Scale 
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1. Introduction 

Cervicogenic headache (CGH) is a secondary headache originating from disorders of the cervical spine 

and surrounding soft tissues, with pain referred to the head via shared neural pathways at the 

trigeminocervical nucleus [1,6,7]. It accounts for approximately 15–20% of chronic headache cases in 

specialist clinics and 2.5–4.1% of headaches in the general adult population [2,9]. 

Prolonged use of smartphones, tablets, and computers among young adults produces sustained forward-

head posture and excessive cervical flexion, markedly increasing compressive load on cervical structures 

and contributing to “tech-neck” related pain and headache [3,11–14]. Individuals using mobile devices 

for more than four hours daily show a substantially elevated risk of neck pain and associated headaches 

[11]. 

Conventional management includes analgesics, physical therapy, and, in refractory cases, interventional 

procedures. These approaches achieve variable success (approximately 30–60%) and may involve 

adverse effects, cost, or limited accessibility [4,18,19]. Electro-acupuncture, which combines traditional 

acupuncture with electrical stimulation, has emerged as a promising non-pharmacological option for 

musculoskeletal pain, offering analgesia with a favourable safety profile [5,21,26]. 

The present study evaluated the effectiveness of a standardized 10-day electro-acupuncture protocol on 

pain intensity, muscle stiffness, neck disability, and headache-related pain scores in young adults with 

cervicogenic headache associated with digital gadget overuse. 

2. Aims and Objectives 

Aim: To evaluate the effectiveness of electro-acupuncture in the management of cervicogenic headache 

associated with digital gadget overuse among young adults. 

Objectives: 

1. To determine the effect of electro-acupuncture on cervical pain intensity and neck muscle 

stiffness. 

2. To assess change in neck disability and headache-related pain scores following the intervention. 

3. Review of Literature 

CGH is diagnosed according to ICHD-3 criteria and is characterised by unilateral headache of cervical 

origin, restricted cervical motion, and a demonstrable causal link with cervical structures [7]. 

Pathophysiology centres on nociceptive convergence of upper cervical (C1–C3) and trigeminal afferents 

in the trigeminocervical nucleus, together with peripheral and central sensitisation and myofascial 

trigger-point activity [15–17]. 

Digital device use produces sustained cervical flexion (often 20–60°), elevating compressive load 

several-fold and causing repetitive microtrauma, disc stress, and sustained activation of the upper 

trapezius and cervical erector spinae [13,14]. A clear dose–response relationship exists between daily 

device hours and neck-pain intensity [11,12]. 
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Electro-acupuncture is thought to modulate pain through gate-control mechanisms, endogenous opioid 

release, anti-inflammatory effects, and normalisation of muscle tone [23,26,27]. Clinical studies report 

meaningful reductions in pain and disability in cervicogenic and tension-type headache, with a 

favourable safety profile when standard precautions are observed [5,21,34–36]. 

4. Materials and Methods 

4.1 Study Design and Setting 

A prospective single-group pre–post interventional study was conducted at Tapovana Medical College 

of Naturopathy and Yogic Sciences / Tapovana Hospital, Doddabathi, Davangere, Karnataka. 

4.2 Participants 

Ten young adults aged 18–30 years of either gender with cervicogenic headache associated with digital 

gadget overuse were enrolled. All completed the 10-day protocol with no dropouts. 

Inclusion criteria: 

• Age 18–30 years, either gender 

• Clinical diagnosis of cervicogenic headache linked to prolonged digital device use 

• Willingness to provide written informed consent and attend daily sessions 

Exclusion criteria: 

• Cardiac pacemaker or other implanted electronic devices 

• Epilepsy or seizure disorders 

• Metal implants near the treatment area 

• Skin infection, open wounds, or ulcers at proposed needle sites 

4.3 Ethical Considerations 

The study received institutional ethics committee approval. Written informed consent was obtained from 

all participants. Participation was voluntary and confidentiality was maintained. 

4.4 Intervention 

Electro-acupuncture was administered once daily for 10 consecutive days. Sterile needles were inserted 

at GB20, GB21, GV20, LI4, and LI11 to a depth of approximately 10–30 mm according to location. 

Electrical stimulation was delivered at 2–10 Hz with mild-to-moderate intensity (continuous mode) for 

20–30 minutes per session. Intensity was adjusted to produce a mild pulsating sensation without pain. 

Sessions were supervised and any discomfort was promptly addressed. 

4.5 Outcome Measures 

Visual Analogue Scale (VAS): 0–10 scale of pain intensity [40]. 

Neck Disability Index (NDI): 10-item questionnaire quantifying neck-related functional disability [41]. 
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Modified Ashworth Scale (MAS): Ordinal scale grading resistance to passive stretch, used to quantify 

cervical muscle tone [42]. 

Numeric Pain Rating Scale (NPRS): 0–10 scale of pain intensity [43]. 

4.6 Statistical Analysis 

Data were expressed as mean ± standard deviation. Pre- and post-intervention scores were compared 

using the paired Student’s t-test. A p-value < 0.05 was considered statistically significant. Analyses were 

performed with SPSS. 

5. Results 

All 10 participants completed the 10-day intervention with no reported adverse events. 

5.1 Primary Outcomes 

Table 1 summarises the pre- and post-intervention scores for all outcome measures. 

Outcome Pre (Mean ± 

SD) 

Post (Mean ± 

SD) 

t-value p-value % 

Improvement 

VAS 5.50 ± 1.58 3.30 ± 1.83 4.97 0.000765 40.0% 

NDI 25.50 ± 6.59 18.10 ± 5.32 9.70 0.000005 29.0% 

MAS 2.40 ± 1.17 0.80 ± 0.79 7.24 0.000049 66.7% 

NPRS 5.40 ± 1.07 2.40 ± 1.43 14.23 <0.0001 55.2% 

Table 1. Comparison of pre- and post-intervention outcome scores (n = 10) 

All four outcome measures showed highly statistically significant improvements. The largest relative 

reduction was observed in muscle stiffness (MAS, 66.7%), followed by NPRS (55.2%), VAS (40.0%), 

and NDI (29.0%). 

6. Discussion 

The present study demonstrated that a 10-day course of electro-acupuncture produced highly significant 

reductions in pain intensity (VAS and NPRS), neck disability (NDI), and cervical muscle stiffness 

(MAS) in young adults with technology-related cervicogenic headache. 

These results are consistent with prior evidence that electro-acupuncture reduces pain and disability in 

cervicogenic and tension-type headache through peripheral and central neuromodulatory mechanisms, 

including gate control, endogenous opioid release, and normalisation of muscle tone [21,23,26,34]. The 

marked improvement in MAS is particularly relevant because sustained muscle hypertonicity and 

myofascial trigger points are key drivers of referred head pain in device-related CGH [17]. Inclusion of 

MAS therefore strengthens the mechanistic interpretation of the findings. 
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Young adults with shorter symptom duration and greater tissue healing capacity may respond more 

rapidly to neuromodulatory interventions than older patients with long-standing degenerative changes 

[39]. The multimodal outcome set (pain, disability, and muscle tone) provides a more complete picture 

of clinical benefit than pain scores alone. 

Limitations include the small sample size (n = 10), absence of a control or sham group, short 

intervention period, lack of long-term follow-up, and reliance on self-report and clinician-rated ordinal 

scales. Future randomised controlled trials with larger samples, sham-electroacupuncture arms, and 

extended follow-up are needed to confirm efficacy and durability of effect. 

Nevertheless, the consistency of improvement across four complementary measures, the absence of 

adverse events, and the practicality of the protocol support electro-acupuncture as a promising non-

pharmacological option for technology-related cervicogenic headache in young adults. 

7. Conclusion 

Within the limitations of this single-group pre–post study, electro-acupuncture administered daily for 10 

days significantly reduced pain intensity, cervical muscle stiffness, neck disability, and headache-related 

pain scores in young adults with cervicogenic headache associated with digital gadget overuse. The 

intervention was safe and well tolerated. These findings support its use as a complementary non-

pharmacological approach. Larger controlled trials are recommended to confirm and extend these 

results. 
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