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Abstract

Aim: This study aims to summarize the clinical efficacy and safety profiles of
complementary and alternative medicine (CAM) approaches (acupuncture,
electroacupuncture, pharmacopuncture, laser acupuncture, low-level laser
therapy—LLLT/PBMT, moxibustion, TENS, and massage therapy) in the
management of osteoarthritis (OA), and to discuss the strengths and weak-
nesses of current evidence. Methods: A narrative synthesis was conducted us-
ing current clinical research, systematic reviews, and meta-analyses regarding
relevant methods. Key outcomes included pain intensity, functional capacity,
patient satisfaction, and adverse events. Results: Most CAM approaches re-
port positive outcomes in terms of pain reduction and functional improvement,
especially in the short-to-medium term. Laser acupuncture and LLLT/PBMT
demonstrated significant effects on pain and function; acupuncture showed
supportive benefits in OA; TENS contributed short-term analgesic effects with
specific parameters and proper electrode placement; massage therapy posi-
tively affected pain and quality of life. Pharmacopuncture presented promis-
ing results with selected agents, while bee venom acupuncture (BVA) indi-
cated signals of efficacy alongside risks for adverse events. Limitations: Many
studies suffered from small sample sizes, heterogeneous protocols, lack of
blinding, and short follow-up durations, limiting the strength of the evidence.
Standardization of parameters (dose, frequency, number of sessions) and long-
term outcomes remain insufficient. Conclusion: CAM approaches provide
safe and viable options that complement pharmacological and rehabilitative
methods in OA treatment. Nevertheless, high-quality, parameter-standardized,
long-term randomized studies are needed to enhance clinical practice. Multi-
disciplinary and personalized integration has the potential to improve patient
outcomes.
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1. Introduction

Healthcare costs in countries worldwide are on a continual upward trend. This
situation has led both patients and healthcare professionals to seek solutions for
severe pain and forced the exploration of alternative methods outside conven-
tional medical practices to improve pain management. Such practices are gener-
ally grouped under the umbrella of “complementary and alternative medicine”
(CAM). Although “alternative medicine” is widely used in many countries, in
Western societies it is seen as practices outside the modern medical system; when
these methods are adopted alongside conventional treatments, they are referred
to as “complementary medicine”. Practices in this field are highly diverse and con-
stantly evolving. Thus, the definition of CAM cannot be provided clearly, and the
boundaries between conventional and alternative medicine have become increas-
ingly transparent.

CAM practices are widely accepted and are considered potential options in
treating various illnesses and health conditions. The focus of this research is the
use of CAM methods in managing osteoarthritis (OA) symptoms. The effective-
ness and intensive use of CAM in OA treatment have been confirmed by commu-
nity-based research. These studies and their results are detailed in the literature
review. CAM practices are widespread, and this trend is recognized among differ-
ent cultural and ethnic groups. However, the need for high-quality, evidence-based
studies supporting the effectiveness of different CAM techniques used in chronic
diseases such as OA remains. The reason for focusing on acupuncture, moxibus-
tion, TENS, low-level laser therapy and stimulation (LLLT), and massage therapy
as CAM methods in this research is that these practices are thought to provide
potential benefits both in symptom alleviation and in improving patient quality
of life. Furthermore, these approaches are generally non-invasive, have low side
effects, and are acceptable to patients. They can be used together with conven-
tional treatments or, at times, in place of them, especially for common problems
such as chronic OA, back and neck pain, and muscle tension. There are numerous
clinical studies in the literature proving the effectiveness of these methods, making
them scientifically worthy of scrutiny. Thus, evaluating their individual and com-
parative effectiveness is considered potentially useful for clinical practices and
health policies. This research aims to contribute to the literature by focusing on

CAM practices preferred in the treatment of OA.

2. Osteoarthritis (OA)

Osteoarthritis (OA) is the most common degenerative joint disease, characterized
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by progressive cartilage destruction, changes in subchondral bone, osteophyte for-
mation, and inflammation in the synovium [1]. OA is a common musculoskeletal
system disease marked by chronic pain and physical dysfunction. Typically affect-
ing the knees, hips, hands, and spine, the disease is a significant source of morbid-
ity in elderly individuals, causing movement restriction and reduced quality of life.
Risk factors include age, obesity, female gender, joint injuries, genetic predisposi-
tion, and occupational strain [2]. Obesity contributes to knee OA via both increased
mechanical load and systemic inflammatory processes [3]. The diagnosis of OA is
made by evaluating both clinical symptoms and radiological findings. Typical
findings include joint pain, stiffness, movement restriction, and crepitus. Radio-
logically, joint space narrowing, osteophyte formation, and subchondral sclerosis
are observed [4]. Currently, there is no curative therapy for OA; treatment ap-
proaches aim to control symptoms and increase functional capacity. A stepwise
approach is typically followed: lifestyle modifications (weight control, exercise),
pharmacological agents (paracetamol, NSAIDs, intra-articular injections), physi-
cal therapy, and surgical interventions (e.g., total knee arthroplasty) in advanced
cases [5]. Many patients experience inadequate pain relief with standard treat-
ments and turn to CAM methods. CAM encompasses a wide range of practices
used to manage pain, improve function, or enhance quality of life [6]. Particularly
popular among OA patients are TENS, acupuncture, Tai Chi, yoga, and some
herbal supplements. TENS may be effective by modulating pain transmission via
neural pathways and has shown significant short-term pain reduction in clinical
trials [7]. Exercise practices like Tai Chi and yoga improve not just pain, but also
balance, flexibility, and psychological well-being [8]. The glucosamine-chondroitin
combination is the most widely used supplement; however, evidence for its bene-
fits is mixed, and the American College of Rheumatology does not recommend its
routine use [9]. Studies report that 70% - 90% of osteoarthritis patients have tried
at least one CAM method, with use widespread across ethnic and socioeconomic
groups [6].

3. Treatments under Review

3.1. Acupuncture

Acupuncture, one of the modern complementary medicine methods, is probably
the most recognized and widely used alternative treatment method and is a fun-
damental part of traditional Chinese medicine. Acupuncture is a treatment method
based on traditional Chinese medicine, applied by placing fine needles at certain
anatomical points on the body. In traditional Chinese medicine, the human body
is divided into 365 points and 12 meridians. Acupuncture is performed by insert-
ing and manipulating needles into specific points along these 12 meridians, de-
pending on the condition being treated. With about 2,500 years of history, acu-
puncture was originally widely practiced in Asian countries such as China, Korea,
and Japan; today, it is widely used as part of complementary and alternative med-

icine (CAM) in many Western countries [10]. The World Health Organization
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(WHO) recognized the effectiveness of acupuncture for various diseases in 1979
and issued a statement supporting it [11]. The basic principle of acupuncture is
based on the belief that the life energy called “Qi” flows along the body’s meridi-
ans, and imbalances in this flow lead to disease. Acupuncture aims to rebalance
this energy flow. Modern medical perspectives explain the effect of acupuncture
through the central and peripheral nervous systems. It is suggested that, upon
needle application, neurotransmitters such as endorphin, serotonin, and adeno-
sine are released, raising the pain threshold and providing analgesia [12]. Clini-
cally, acupuncture is used in a wide range of conditions: osteoarthritis, back pain,
migraine, fibromyalgia, nausea-vomiting, and the management of treatment-re-
lated symptoms in cancer patients [13]. Especially in osteoarthritis, randomized
controlled studies support acupuncture’s effectiveness. A meta-analysis in pa-
tients with knee OA showed that acupuncture was significantly more effective
than placebo in reducing pain and improving function [14]. However, there is
heterogeneity in study results on acupuncture’s efficacy and mechanisms. In some
studies, distinguishing it from placebo has been difficult; outcomes have varied
with practitioner experience, patient expectation, and application protocol [15].
Therefore, for the clinical adoption of acupuncture, more standardized, double-
blind, long-term studies are needed. Nonetheless, acupuncture stands out as a
supportive method for various diseases in both traditional and modern medicine
and is considered especially valuable in pain management, with its effect partially

explained by neurophysiological mechanisms.

3.2. Electroacupuncture (EA)

Electroacupuncture emerges as a promising, scientifically based complementary
treatment method in OA management. It involves applying a low-frequency (typ-
ically 2 - 100 Hz) electrical current via acupuncture needles placed at specific body
points. The mechanism is neurophysiological. This stimulation activates nerve end-
ings, increasing the release of neurotransmitters such as f-endorphin, enkephalin,
and serotonin, and provides stronger and more consistent stimulation than tradi-
tional acupuncture. These neurochemical substances can inhibit pain transmis-
sion and provide anti-inflammatory effects [12]. Electroacupuncture’s effect on
OA proceeds via both central and peripheral mechanisms. Electrical stimulation
blocks pain pathways at the spinal cord and peripherally may reduce the release
of inflammatory mediators. Clinical studies indicate that EA is effective in reduc-
ing OA symptoms. For instance, Wang and colleagues (2020) found in a random-
ized controlled trial of 250 knee OA patients that EA significantly improved pain
and joint function. A meta-analysis also showed EA surpassed both placebo and
traditional acupuncture [16]. EA may also help prevent muscle atrophy in the long
term by increasing activity levels. Generally, it is considered safe; when performed
with proper sterilization by trained practitioners, the risk of serious side effects is
low. Mild side effects may include redness at the application site, temporary pain,

or muscle twitching [17].
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3.3. Pharmacopuncture and Laser Acupuncture

Pharmacopuncture is a method that combines pharmacological and neurophysi-
ological effects, involving the injection of low-dose pharmacological agents into
traditional acupuncture points. The goal is to achieve both local and systemic ther-
apeutic effects through substances injected at specific points. Clinical research
shows pharmacopuncture has delivered promising results, especially in pain man-
agement and musculoskeletal diseases [17]. Its efficacy varies with the choice of
injection point, drug type/dose, and application frequency. Anti-inflammatory
agents, vitamin B12, lidocaine, and herbal extracts have shown particular effects
on pain scores and functional improvement [18]. Vitamin B12, commonly used
for musculoskeletal pain, helps reduce neuropathic and myofascial pain by sup-
porting nerve conduction; lidocaine provides fast analgesia by creating temporary
peripheral nerve block. In some clinical applications, bee venom extract is used
for its anti-inflammatory and anti-nociceptive effects. One advantage of pharma-
copuncture is the minimal systemic side effects due to direct low-dose application
at the target tissue. More randomized controlled studies are needed for the wide-
spread clinical use of this method. Laser acupuncture is a treatment in which low-
intensity laser light is applied to acupuncture points instead of needles. Through
photobiomodulation, it increases cellular metabolism and microcirculation, help-
ing reduce pain, regress inflammation, and accelerate tissue healing [19] [20]. Re-
cent studies evaluating the efficacy of laser acupuncture for OA, especially knee
OA, report significant reductions in pain scores and increased functional capacity
[18]. The selection of laser parameters—wavelength, energy density, duration—is
critical for therapy efficacy. Evidence also suggests that laser acupuncture can en-
hance clinical outcomes when combined with traditional needling [21]. Due to its
painless, safe, and repeatable application, laser acupuncture is now an important

component of complementary medicine for OA management.

3.4. Bee Venom Acupuncture (BVA)

Bee venom acupuncture (BVA) is a treatment method involving the injection of
diluted bee venom into specific acupuncture points. This technique combines the
pharmacological effects of bee venom with traditional acupuncture. Some authors
suggest that injections are more effective when applied not only to anatomical
acupuncture points, but also to points where the patient actively feels the acu-
puncture effect. BV A is particularly used for musculoskeletal pain conditions such
as back, neck, and joint pain, as well as rheumatic diseases [22].
Studies—including those by Lee, M. S. and colleagues—report that when BVA
is used together with classical acupuncture, pain measured on the Visual Ana-
logue Scale (VAS) was significantly lower compared to saline injections (mean
difference 14.0 mm; 95% CI: 9.5 - 18.6 mm; P < 0.001; n = 112). Jeong et al. (2024)
reviewed 23 clinical studies focused on shoulder pain, with findings suggesting
BV A may provide positive effects on pain and function, albeit with a low evidence

level and adverse effects infrequently reported. Data from 14 clinical studies on
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ankle pain suggest BVA produces positive results in pain reduction and functional
improvement. However, the limited number of high-quality randomized con-
trolled trials in this field is notable.

The safety of bee venom therapy is important. Systematic reviews have indi-
cated adverse events are frequently reported with BVA. One meta-analysis esti-
mated that BV A use carries a relative risk 261% higher than saline injection (rel-
ative risk 3.61; 95% CI: 2.10 - 6.20). Adverse reactions range from mild skin
changes—itching and redness—to serious immunological reactions, only rarely
resulting in anaphylaxis [23]. Therefore, practitioners must have bee venom ex-
pertise, conduct allergy testing, and be prepared for emergency intervention. Most
existing studies are small-sample and have methodological limitations [22]. Dif-
ferences in dosage, number of sessions, bee venom concentration, blinding, con-

trol group selection, and lack of long-term follow-up are also limiting factors [24].

3.5. Low-Level Laser Acupuncture (LLLA)

Low-level laser acupuncture (LLLA) is a needle-free technique applying low-en-
ergy laser light to traditional acupuncture points, aiming to combine acupunc-
ture’s stimulatory effects with the therapeutic benefits of low-level laser therapy
for pain control, tissue repair, and functional improvement [20] [21]. The general
definition involves applying light energy to acupuncture points, studied under the
term “laser acupuncture”. Laser light produces biophysical reactions within these
tissues—affecting nerves, connective tissue, and local circulation. The effect relies
on photobiomodulation, with laser light boosting mitochondrial cytochrome C
oxidase activity and increasing cellular ATP production, as well as stimulating
molecules (e.g., nitric oxide) for improved local circulation. The correct selection
of dose (energy density), wavelength, application duration, and frequency is crit-
ical; for example, 0.5 J/cm? of laser light can create a photobiological impact [25].
Another study in this field on osteoarthritis cases has determined that low-level
laser acupuncture reduces postoperative pain levels and morphine consumption
[26]. In another study, 71 patients with knee osteoarthritis (KOA) were retrospec-
tively examined in two groups according to whether low-level laser therapy at ac-
upuncture points was added to standard therapies—TENS, superficial infrared
(IR) with heat lamps, ultrasound (US), and exercise—over 15 sessions. When the
post-treatment values of the groups were compared, no significant difference was
found in Lysholm Knee Scoring Scale (LKSS) scores, but activity pain Visual An-
alog Scale (VAS) and walking and stair climbing test results showed a significant
decrease in favor of the LLLT (+) group, which received laser therapy at acupunc-
ture points. It was stated that TENS, IR, US, and exercise methods used in routine
KOA treatment are effective, but these methods do not prevent symptom recur-
rence. As a result, the effect of adding LLLT to routine therapy was examined, and
better results were obtained in the LLLT (+) group compared to the group receiv-
ing only physiotherapy. It was concluded that LLLT can be used as an easy-to-

apply method with a very low side effect profile in appropriate patients as an ad-
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dition to physiotherapy [27]. Another study on low-level laser acupuncture has
shown that acupuncture is beneficial in the short term for reducing pain severity
in muscle-origin temporomandibular joint disorder (TMD). According to meta-
analysis results, the acupuncture group and the laser acupuncture group had a
higher efficacy rate compared to the placebo control group. This demonstrates
that acupuncture and laser acupuncture applications have high effectiveness in
TMD treatment. The result of the study shows that the evidence for the efficacy
of acupuncture in symptomatic treatment of TMD is limited, and laser acupunc-
ture is reported to be highly effective in the treatment of temporomandibular joint
disorders [28]. In summary, studies on the efficacy of laser acupuncture demon-
strate it is a promising method, but certain limitations should be noted. In partic-
ular, differences in dose parameters used in research, laser device characteristics,

and patient selection standards make it difficult to compare results [19].

3.6. Moxibustion

This treatment method is accepted and widely used in traditional Chinese medi-
cine. It generally involves applying the heat and thermal effects obtained by burn-
ing the Artemisia vulgaris plant, commonly known as “moxa,” to acupuncture
points or specific regions of the body. This technique is explained through con-

» <«

cepts in traditional Chinese medicine such as “heat stimulation,” “regulating the
flow of qi,” and “opening meridians.” Modern approaches attempt to explain the
biophysical effects of moxibustion; for example, local heat may increase microcir-
culation, affect nerve stimulation, and alter the levels of inflammatory molecules
[29]. Moxibustion is applied in various clinical areas such as pain management,
osteoarthritis, dysmenorrhea, lower back pain, chronic fatigue, and irritable bowel
syndrome (IBS). For example, You et al (2021) conducted a systematic review
based on randomized controlled trials examining moxibustion therapy for chronic
fatigue syndrome, reporting positive effects on symptom improvement. However,
the studies were found to be limited in methodological quality, suggesting the need
for higher-quality research in the future [30]. Another study in a specific field such
as knee osteoarthritis (348 patients, WMD = 4.36; 95% CI = 2.27 - 6.44; p < 0.0001)
reported that moxibustion produced significant improvement in the “bodily pain”
subcategory compared to the control group [31]. Findings in the literature indi-
cate that moxibustion may be a potentially effective and generally safe comple-
mentary therapy for various clinical conditions. In the systematic review by You
etal (2021), randomized controlled trials conducted especially for chronic fatigue
syndrome were analyzed, concluding that moxibustion contributed to symptom
improvement. However, some researchers stated that methodological limitations
in these studies restrict the generalizability of these findings. Furthermore, as the
practice of moxibustion becomes more widespread, increased attention should be
paid to possible side effects. In a review published by Zhang, Yue, and Liu (2014),
a total of 64 adverse event reports from six different countries were examined.

This evaluation identified side effects such as allergic reactions, thermal burns,
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infection, cough, nausea, vomiting, fetal distress, premature birth, basal cell car-
cinoma, ectropion, hyperpigmentation, and very rarely, death. Based on these
findings, the importance of practitioner education level, technique used, duration
of application, and patient safety protocols can be emphasized. Important limita-
tions of the method are also highlighted in the literature [32]. In the systematic
study by Xu, Zhang, and Liang (2017), it is stated that most randomized controlled
trials face common methodological problems, including lack of blinding, inade-
quate randomization, and absence of a standardized application protocol. Differ-
ences in the type of intervention (direct/indirect moxibustion), dose, session du-
ration, and follow-up intervals decrease comparability between studies [33]. Lastly,
the limited data on long-term outcomes and mechanisms of action increase the
need for further research. In this context, it is recommended to conduct high-qual-
ity, large-sample, placebo-controlled studies with long follow-up periods [29]. The
method has been examined as a heat-stimulation intervention based on traditional
Chinese medicine for many clinical applications, and research has presented some
positive findings. However, based on the literature, it can be said that research meth-
odologies must be improved for moxibustion to be accepted as “definitely effec-
tive”. For moxibustion to be evaluated as a “complementary” therapy in clinical
practice, it is advised to prioritize patient safety and monitor treatments with ap-

propriate dosage.

3.7. Transcutaneous Electrical Nerve Stimulation (TENS)

TENS is a non-invasive pain management technique that stimulates peripheral
nerves and modulates pain signals by delivering low-level alternating current
through electrodes placed on the skin. The treatment parameters of TENS may
vary depending on current intensity, frequency, pulse width, and duration of ap-
plication [34]. Numerous studies on this treatment method have been conducted
in the literature. Although the main topic of this research is complementary and
alternative medicine (CAM) approaches used in the management of osteoarthri-
tis, it is considered useful to examine various findings related to the efficacy of
preferred methods. Accordingly, the findings of relevant clinical studies are sum-
marized below.

Systematic reviews on chronic low back pain (CLBP) in recent years have yielded
differing results. A 2023 meta-analysis reported that TENS provided short-term
and clinically modest pain reduction compared to placebo, with no significant dif-
ference observed in secondary outcomes such as functional improvement [35].
Another pain physiology-focused study published in 2024 found that TENS did
not significantly differ from active or passive controls in terms of pain or disability
improvement in CLBP, emphasizing that the lack of standardization in current
types and parameters weakened the evidence. Therefore, while TENS may provide
temporary analgesia in some patients with CLBP, evidence for long-term and
functional improvement remains at a moderate-to-weak level [35] [36]. A 2024

meta-analysis on fibromyalgia (FM) found that TENS produced significant im-
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provements in pain, disability, and quality of life, with the effectiveness possibly
related to session number, frequency, and intensity [37]. Another recent study
also suggested that TENS is a promising treatment option for FM [38]. A compre-
hensive 2024 study on primary dysmenorrhea reported that both low-frequency
and high-frequency TENS significantly reduced pain in women with primary dys-
menorrhea in the short term [39]. Another review highlighted that high-frequency
TENS was superior to placebo [40]. For knee osteoarthritis (KOA), recent findings
indicate that electrode placement can influence clinical outcomes, with placement
over high nerve density areas yielding greater pain relief [41]. In addition, weara-
ble TENS solutions have been clinically observed to provide early pain reduction
and decreased mild activity duration when combined with exercise [42]. Studies
on postoperative pain have yielded interesting results. For example, a 2024 sys-
tematic review of randomized controlled trials found that TENS reduced both
pain intensity and opioid consumption, with a favorable safety profile [43]. An-
other large-scale systematic review including 24,532 participants across 381 ran-
domized controlled trials concluded that TENS significantly reduced pain inten-
sity compared to placebo (SMD = —0.96; 95% CI [-1.14, —0.78]) [44]. Similarly,
postoperative pain studies also confirmed that TENS significantly decreased pain
intensity and opioid requirements [45]. Meta-analyses by Bjordal et a/ (2007) and
Johnson ef al. (2022) on CLBP reported variable results depending on treatment
parameters. For instance, high-frequency TENS was found to be more effective
than placebo for short-term pain control [44]-[46]. However, most studies exhibit
variations in methodological quality (e.g., blinding and protocol heterogeneity),
limiting firm conclusions regarding the efficacy of this therapy [47]. It has also
been shown that electrode placement over regions of high nerve density increases
analgesic efficacy in knee osteoarthritis [48]. A meta-analysis investigating the
benefits and risks of TENS for individuals with knee osteoarthritis found that elec-
trostimulation produced a large effect in pain reduction and a moderate improve-
ment in function, with no evidence of safety concerns. However, this large effect
was questioned due to the small sample sizes and significant methodological flaws
present in all included studies. To address these issues, the analyses were repeated
with methodological corrections. The new analyses concluded that transcutaneous
electrical stimulation was not more effective than sham stimulation in reducing
pain. Therefore, the current evidence does not provide a reliable estimate of the
effects of this common treatment method for knee osteoarthritis. Overall, due to
its low rate of adverse effects, ease of application, and compatibility with multi-
modal therapy, TENS continues to be a valuable adjunctive treatment option in

musculoskeletal pain management [49].

3.8. Laser Therapy (Low-Level Laser Therapy—LLLT or
Photobiomodulation Therapy—PBMT)

Photobiomodulation Therapy (PBMT) represents the modern and more compre-
hensive form of what was long referred to in the literature as Low-Level Laser
Therapy (LLLT). PBMT includes not only laser light but also low-intensity LED
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light sources; therefore, in contemporary research, the term PBMT is used to de-
scribe all low-intensity light therapies aimed at modulating cellular biological pro-
cesses through light energy. In this context, the terms LLLT and PBMT are often
used interchangeably in clinical studies, with PBMT considered the broader and
more updated terminology. This therapy aims to promote tissue healing, pain con-
trol, and inflammation reduction by stimulating cellular biological processes with
low-intensity light energy. Laser light is absorbed by the mitochondrial enzyme
cytochrome c oxidase in cells, increasing adenosine triphosphate (ATP) produc-
tion. This process enhances cellular metabolism, microcirculation, and oxygena-
tion [50]. These biostimulatory effects provide the rationale for the use of laser
therapy not only in musculoskeletal disorders but also in neurological, dermato-
logical, and dental indications. Clinical studies have shown that LLLT produces
beneficial effects on pain and dysfunction, particularly in musculoskeletal disor-
ders and degenerative diseases such as osteoarthritis [51]. In a randomized con-
trolled trial involving patients with knee osteoarthritis, LLLT significantly im-
proved pain scores, functional capacity, and total scores on the Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC). Similarly, a meta-
analysis by Stausholm et a/ (2019) demonstrated that LLLT was significantly more
effective than placebo in alleviating musculoskeletal pain [52]. The cellular effects
of photobiomodulation are not limited to analgesic mechanisms. LLLT promotes
tissue regeneration by stimulating vascular endothelial growth factor (VEGF) ex-
pression and fibroblast proliferation [20]. In addition, it modulates inflammation
by increasing the production of anti-inflammatory cytokines and reducing proin-
flammatory mediators. These effects also support the use of laser therapy in clin-
ical applications such as wound healing and peripheral nerve regeneration. Laser
therapy has also shown promising results in the field of neurological rehabilitation
[53]. Pioneering studies by Naeser and Hamblin (2011) suggested that transcra-
nial laser therapy might have positive effects on cognitive recovery following trau-
matic brain injury and stroke. These effects are attributed to enhanced neuronal
plasticity and mitochondrial energy metabolism induced by laser light [54]. How-
ever, certain methodological limitations in the literature should be noted. There
is considerable heterogeneity across studies in terms of wavelength (630 - 904 nm),
energy density, treatment duration, and frequency. Many studies also involve small
sample sizes and lack adequate blinding standards [55]. These issues highlight the
need for high-quality, multicentre randomized controlled trials to strengthen the
evidence base for laser therapy. Overall, the biological effects of LLLT are well
defined, and it can be stated that the therapy offers clinically meaningful contri-

butions in pain management, tissue repair, and functional recovery.

3.9. Massage Therapy (MT)

Massage therapy (MT) is a complementary approach that seeks to promote phys-
iological, psychological, and neurological well-being through manual techniques

targeting the musculoskeletal system. It primarily aims to ease muscle tension,
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enhance blood flow, facilitate lymphatic drainage, and reduce stress. The thera-
peutic effects of massage arise not only from mechanical pressure but also from
neurohormonal mechanisms such as vagal nerve activation, endorphin release,
and decreases in cortisol levels [56]. Through mechanical pressure, massage ther-
apy enhances tissue perfusion and muscle elasticity. Studies in the literature have
shown that regular massage increases intramuscular oxygenation and reduces lac-
tic acid accumulation [57]. Furthermore, an increase in parasympathetic nervous
system activity following massage has been associated with decreases in heart rate
and blood pressure [58]. These physiological responses support the efficacy of
massage in managing both acute and chronic pain. Clinically, massage therapy is
widely used for musculoskeletal disorders, stress-related conditions, fibromyalgia,
and chronic pain syndromes. According to Cochrane systematic reviews, massage
therapy has been found effective in the short term for reducing pain and improv-
ing function in patients with low back pain, neck pain, and osteoarthritis [59]. In
particular, studies on chronic low back pain have reported significantly greater
pain reduction in groups receiving massage therapy compared to placebo or
standard physiotherapy [60]. Massage therapy not only promotes physical recov-
ery but also exerts positive effects on psychological conditions such as anxiety,
depression, and sleep disorders. In a study by Field et al (2005), a 31% reduction
in cortisol levels and a 28% increase in serotonin and dopamine levels were ob-
served following massage. These findings suggest that massage exerts a regulatory
effect on neurotransmitter balance via the nervous system [61]. Although massage
therapy generally appears beneficial in pain management, systematic reviews high-
light important limitations such as methodological quality, small sample sizes, and
protocol heterogeneity [62] [63]. In this context, massage therapy presents a ho-
listic treatment approach through its combined biological and psychological ef-
fects, showing favorable outcomes in studies on pain control, stress reduction, and

quality of life improvement.

4. Discussion

Complementary and alternative medicine (CAM) practices aim not only to con-
trol symptoms in chronic degenerative diseases such as osteoarthritis but also to
support biopsychosocial well-being. Acupuncture and laser acupuncture exert an-
algesic effects by enhancing the release of endorphins and serotonin, whereas
moxibustion increases regional blood flow and cellular oxygenation. Transcuta-
neous Electrical Nerve Stimulation (TENS) acts by blocking neural pain transmis-
sion, while massage therapy improves mobility by regulating muscle tone. How-
ever, evidence regarding the efficacy of these therapies remains heterogeneous.
Some meta-analyses have demonstrated significant improvements in pain reduc-
tion and functional outcomes, whereas others have yielded results comparable to
those of a placebo. Therefore, integrating complementary modalities into osteo-
arthritis management within the framework of evidence-based medicine is of

great importance.
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Future research should aim to clarify long-term effects, determine optimal
treatment parameters, and assess patient adherence. In clinical settings, adopting
a multidisciplinary approach that combines conventional therapies with CAM
modalities in a balanced and patient-centered manner is likely to yield the best
outcomes. The CAM modalities reviewed in this study differ in their mechanisms
of action and levels of supporting evidence. Current scientific findings indicate
that acupuncture and TENS demonstrate comparatively stronger and more repro-
ducible evidence of effectiveness in managing osteoarthritis-related pain.

Laser acupuncture and photobiomodulation (LLLT/PBMT) have shown prom-
ising results in recent clinical studies, particularly in terms of tissue healing and
pain modulation; however, due to heterogeneity in wavelength, energy density,
and application protocols, their level of evidence remains moderate. Moxibustion
and massage therapy, though widely applied in clinical practice, possess relatively
lower evidence strength due to small sample sizes and methodological limitations
within existing studies.

Accordingly, treatment selection should consider not only the biological mech-
anisms of action but also patient-specific factors such as disease stage, symptom
profile, comorbidities, expectations, and practitioner experience. The use of CAM
in osteoarthritis management may be structured according to different stages of
therapy. For instance, TENS and acupuncture can be utilized for short-term symp-
tom control during acute pain flares, whereas laser acupuncture and photobio-
modulation may be more beneficial during the subacute phase, focusing on tissue
repair and microcirculatory enhancement. Massage therapy may serve as an ef-
fective adjunct in patients experiencing significant muscle spasm or functional
movement limitation, while moxibustion may be particularly useful in cases re-
quiring improved circulation and localized thermal stimulation.

Clinicians are advised to integrate CAM approaches not as primary interven-
tions but as complementary adjuncts to evidence-based physiotherapy and exer-
cise programs. Such integration aligns with the dual objectives of achieving symp-
tomatic relief and promoting long-term functional improvement. Furthermore,
patient education and the encouragement of active participation in treatment are
essential to enhance both the sustainability and clinical success of these therapeu-

tic interventions.

5. Conclusions

This study comprehensively evaluated the effectiveness of complementary and al-
ternative medicine (CAM) practices in the treatment of osteoarthritis. The find-
ings indicate that methods such as acupuncture, laser acupuncture, moxibustion,
TENS, and massage therapy contribute to reductions in pain intensity and im-
provements in functional capacity. Pharmacopuncture and laser acupuncture,
which combine pharmacological and neurophysiological mechanisms, are regarded
as complementary approaches capable of producing therapeutic effects at both

local and systemic levels, thereby supporting disease management and recovery
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processes.

TENS and massage therapies promote pain control by facilitating muscle relax-
ation and improving circulation. Most of these methods have a low incidence of
adverse effects, highlighting their favorable safety profiles. However, due to meth-
odological limitations present in many existing studies—such as small sample
sizes, lack of blinding, and short follow-up durations, there remains a need for
high-quality clinical research to further substantiate the efficacy of CAM interven-
tions in osteoarthritis treatment.

In conclusion, complementary medicine practices should be considered effec-
tive, non-invasive therapeutic options that support pharmacological treatments

and enhance patient quality of life in the management of osteoarthritis.
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