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Efficacy of low-level laser therapy in the management of 
neck pain: a systematic review and meta-analysis of 
randomised placebo or active-treatment controlled trials
Roberta T Chow, Mark I Johnson, Rodrigo A B Lopes-Martins, Jan M Bjordal 

Summary
Background Neck pain is a common and costly condition for which pharmacological management has limited 
evidence of efficacy and side-effects. Low-level laser therapy (LLLT) is a relatively uncommon, non-invasive treatment 
for neck pain, in which non-thermal laser irradiation is applied to sites of pain. We did a systematic review and meta-
analysis of randomised controlled trials to assess the efficacy of LLLT in neck pain. 

Methods We searched computerised databases comparing efficacy of LLLT using any wavelength with placebo or with 
active control in acute or chronic neck pain. Effect size for the primary outcome, pain intensity, was defined as a 
pooled estimate of mean difference in change in mm on 100 mm visual analogue scale.

Findings We identified 16 randomised controlled trials including a total of 820 patients. In acute neck pain, results of 
two trials showed a relative risk (RR) of 1·69 (95% CI 1·22–2·33) for pain improvement of LLLT versus placebo. Five 
trials of chronic neck pain reporting categorical data showed an RR for pain improvement of 4·05 (2·74–5·98) of 
LLLT. Patients in 11 trials reporting changes in visual analogue scale had pain intensity reduced by 19·86 mm 
(10·04–29·68). Seven trials provided follow-up data for 1–22 weeks after completion of treatment, with short-term 
pain relief persisting in the medium term with a reduction of 22·07 mm (17·42–26·72). Side-effects from LLLT were 
mild and not different from those of placebo. 

Interpretation We show that LLLT reduces pain immediately after treatment in acute neck pain and up to 22 weeks 
after completion of treatment in patients with chronic neck pain. 

Funding None.

Introduction
Chronic pain is predicted to reach epidemic proportions in 
developed countries with ageing populations in the next 
30 years.1 Chronic neck pain is a highly prevalent condition, 
affecting 10–24% of the population.2–5 Economic costs of 
this condition are estimated at hundreds of millions of 
dollars,2 creating an imperative for evidence-based, cost-
effective treatments. Low-level laser therapy (LLLT) uses 
laser to aid tissue repair,6 relieve pain,7 and stimulate 
acupuncture points.8 Laser is light that is generated by 
high-intensity electrical stimulation of a medium, which 
can be a gas, liquid, crystal, dye, or semiconductor.9 The 
light produced consists of coherent beams of single 
wavelengths in the visible to infrared spectrum, which can 
be emitted in a continuous wave or pulsed mode. Surgical 
applications of laser ablate tissue by intense heat and are 
different from LLLT, which uses light energy to modulate 
cell and tissue physiology to achieve therapeutic benefit 
without a macroscopic thermal effect (sometimes termed 
cold laser). LLLT is non-invasive, painless, and can be easily 
administered in primary-care settings. Incidence of adverse 
effects is low and similar to that of placebo, with no reports 
of serious events.10,11

Research into the use of LLLT for pain reduction12,13 and 
tissue repair14,15 spans more than 30 years. However, 
reports do not identify this therapy as a potential 

treatment option,16 possibly because of scepticism about 
its mechanism of action and effectiveness.17 Research 
from the past decade suggests that LLLT produces anti-
inflammatory effects,18–21 contributing to pain relief. 
Cochrane reviews of the efficacy of LLLT in low-back 
pain22 and rheumatoid arthritis23 have been unable to 
make firm conclusions because of insufficient data or 
conflicting findings. However, effectiveness depends on 
factors such as wavelength, site, duration, and dose of 
LLLT treatment. Adequate dose and appropriate 
procedural technique are rarely considered in systematic 
reviews of electrophysical agents. Research into the dose-
response profile of LLLT suggests that different 
wavelengths have specific penetration abilities through 
human skin.17,24,25 Thus, clinical effects could vary with 
depth of target tissue. We have shown the importance of 
accounting for dose and technique in systematic reviews 
of transcutaneous electrical nerve stimulation26 and 
LLLT,11,21 and our approach is an acknowledged means of 
establishing efficacy.27 

The only systematic review focusing solely on LLLT in 
treatment of neck pain included four randomised 
controlled trials, and concluded that there was evidence 
of short-term benefit of LLLT at infrared wavelengths of 
780, 810–830, and 904 nm.28 A Cochrane review of 
physical medicine for mechanical neck disorders, since 
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