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Photobiomodulation Mechanisms in Treating Depression 

Mechanisms of Action 

• Increased neuronal energy and viability: Higher ATP availability helps brain cells function optimally 

and resist stress. PBM also inhibits excessive apoptosis (cell death) in stressed neurons, protecting 

brain tissue [1]. 

• Reduced neuroinflammation: PBM modulates inflammatory pathways, lowering pro-inflammatory 

cytokines in the brain. This helps relieve inflammation-driven depressive symptoms [2]. 

• Enhanced cerebral blood flow: PBM causes vasodilation and improves microcirculation in cerebral 

tissue, which enhances blood and oxygen supply to critical brain regions (e.g. prefrontal cortex), 

supporting mood regulation and cognitive function [3]. 

• Neuroplasticity and neurogenesis: PBM stimulates the release of brain-derived neurotrophic factor 

(BDNF) and other growth factors, promoting neurogenesis and synaptic plasticity in areas like the 

hippocampus. This can reverse stress-induced neural atrophy and improve mood and memory [4]. 

 

 
QUESTION 1: Can photobiomodulation help with postpartum depression? 
 
Answer: Yes. PBM shows promise as a non-pharmacological treatment to alleviate postpartum 
depression symptoms. Postpartum depression (PPD) affects roughly 1 in 7 new mothers [8], and 
while standard care includes therapy and medications, PBM is emerging as a safe adjunct or 
alternative. Multiple studies in general depression populations have found that PBM 
significantly reduces depressive symptoms compared to placebo For, example, a 2024 meta-
analysis of 11 randomized trials concluded PBM provides a moderate improvement in 
depression severity versus sham treatment Similarly, other systematic reviews have deemed 
PBM effective and well-tolerated for major depressive disorder (MDD) [5][6]. 
  
Importantly, postpartum depression often involves unique considerations (hormonal shifts, 
breastfeeding, sleep deprivation), and PBM’s characteristics make it an attractive option during 
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this period. PBM is drug-free and non-invasive, so it does not introduce pharmaceuticals into a 
breastfeeding mother’s system. Preliminary evidence and expert opinion suggest that light-
based therapies could even be “revolutionary” in managing PPD [13]. While dedicated clinical 
trials in postpartum women are still limited, the indirect evidence is encouraging: bright light 
therapy has demonstrated efficacy for perinatal depression [8][11], and by extension, PBM’s 
positive impact on mood regulation could similarly benefit postpartum patients. In summary, 
current data indicate that PBM can help improve mood, energy, and overall depressive 
symptoms in PPD. [5]. 
  
QUESTION 2: How does PBM work to improve mood and treat depression? 
 
Answer: PBM’s antidepressant effects stem from its ability to biomodulate brain physiology at 
the cellular level, rather than chemically altering neurotransmitters as drugs do. The mechanism 
involves multiple synergistic actions: 
  

      Mechanism of Action: PBM uses low-level red or near-infrared light (typically in the 630–
850 nm range) delivered to the head/scalp to penetrate into the brain. The light photons are 
absorbed by cytochrome c oxidase in mitochondrial respiratory chains, which enhances 
mitochondrial metabolism and ATP production in neurons [6]. This boost in cellular energy 
triggers a cascade of neurobiological effects beneficial for mood: 
 
 

• Hormonal and circadian modulation: Although PBM is delivered non-retinally (not 
through the eyes), it may indirectly influence hormonal axes. Some evidence suggests 
PBM can trigger release of endorphins and serotonin, contributing to acute mood 
elevation [6]. By improving sleep quality (secondary to reduced depression and possibly 
direct effects on melatonin regulation), PBM helps stabilize circadian rhythms, which is 
important in postpartum recovery. 
 

Overall, PBM acts as a neuromodulator: it gently nudges the brain toward a healthier state 
rather than forcing a large pharmacological change. These mechanisms collectively explain why 
PBM users often report improved mood, energy, and cognitive clarity. Notably, PBM achieves 
this without causing tissue damage or significant heat – it’s a true low-level therapy (no 
ionizing radiation) that supports the brain’s natural healing processes [6]. 
  
QUESTION 3: Is PBM safe for postpartum women? Are there any risks or side effects? 
 
Answer: Yes, PBM is generally very safe for postpartum women, with minimal risks. 
Photobiomodulation has an excellent safety profile in clinical studies on depression and other 
conditions, which is a key reason it’s appealing for use in new mothers [5][7]. Because PBM uses 
non-ionizing light, it does not carry risks of radiation exposure or birth defects, and it doesn’t 
chemically interact with the body like medications do. In depression trials (including those with 
PBM applied transcranially), no serious adverse effects have been reported [7][10]. 
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   Safety Highlights: 
• No harm to breast milk or baby: Since PBM’s action is localized (often to the head in 

treating depression) and simply involves light energy, it does not contaminate breast 
milk or affect lactation. The mother can safely continue breastfeeding – there is no drug 
transfer or systemic toxin to worry about. (This is analogous to PBM’s safety in 
breastfeeding-related conditions like mastitis, where no changes in milk quality were 
observed.) 

• Minimal local side effects: Some patients may experience transient scalp warmth, mild 
tingling, or redness at the site of PBM application. These mild reactions typically resolve 
quickly. A few individuals report a slight headache or fatigue after sessions, but this is 
uncommon. Overall, side effects are significantly less frequent and less severe than 
those from antidepressant medications [5][10]. 

• No long-term or systemic side effects: Studies up to several months long have not 
shown any negative impacts on systemic health parameters with PBM for mood 
disorders [6][7]. There is no evidence of hormonal disruptions, organ damage, or 
cognitive impairment from PBM. In fact, cognitive benefits (improved clarity, memory) 
are sometimes noted. 

• Compatible with postpartum physiology: PBM does not interfere with postpartum 
uterine healing or hormone involution. It’s a purely biophysical intervention that can be 
applied while the body undergoes normal postpartum recovery. This makes it a gentle 
option during a sensitive period. 

•  

   Precautions: The main safety consideration is proper dosing and device use.. When used 
correctly under medical guidance, PBM is a low-risk therapy appropriate for postpartum 
patients who may be wary of medications due to breastfeeding or personal preference. 
  
QUESTION 4: What PBM device settings are recommended for treating postpartum 
depression? 
 
Answer: Use red to near-infrared light in the 630–850 nm range at low fluences (energy 
densities) per session – typically on the order of 60–120 J/cm² – delivered over ~20-30 
minutes to the scalp, several times per week.  
 
Clinical studies of PBM for depression provide guidance on effective parameters [5][7]. Key PBM 
treatment parameters include: 

• Wavelength: Near-infrared (NIR) light (~810 nm) is most commonly used for transcranial 
PBM in depression, due to its superior tissue penetration. Many trials have used 810–
830 nm LED or laser devices placed on the forehead/scalp, allowing light to reach the 
frontal cortex. Red light (630–660 nm) is sometimes included (for example, LED arrays 
that combine red + NIR) to provide more superficial stimulation; however, red alone 
penetrates less deeply. Both red and NIR are within the optical window for tissue 
therapy, but NIR can reach deeper brain tissue. 

• Power and Irradiance: Typical power densities range from about 50 to 250 mW/cm² at 
the target tissue [5][7]. Higher irradiances (closer to 200–250 mW/cm²) are often used 
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with NIR light to drive adequate photons into cortical tissue. With such power, no 
significant heating occurs due to the short treatment time, but it delivers sufficient 
energy. 

• Energy (Fluence): Each treatment spot (or the integrated area under an array) usually 
receives on the order of 10–100+ J/cm² per session. In practice, many depression trials 
delivered around ~60–120 J/cm² total per site [7]. This is considered a low dose in PBM 
terms (well within the biostimulatory range). Notably, there is a biphasic dose response 
in PBM: very low doses might be insufficient, and extremely high doses may lose 
effectiveness or cause inhibition. The target is the mid-range that stimulates cellular 
function (the values above fall in that range). 

• Treatment Time and Frequency: Sessions typically last 10 to 30 minutes. Longer 
durations (e.g. 20–30 min) at moderate irradiance allow the desired energy to be 
delivered comfortably. Most clinical protocols apply PBM 2–3 times per week. Some 
studies have treated twice weekly, while others go up to daily sessions for a short 
period. 

• Treatment Course: 4 to 8 weeks of regular PBM therapy is a typical course for 
depression treatment [5]. Many trials have shown significant mood improvement by the 
4th to 8th week of therapy. Some patients report feeling better even after a couple of 
weeks (a few sessions) [7], but for sustained remission of depression, a longer course is 
recommended. PBM can be continued beyond 8 weeks if symptoms persist, with 
guidance from a clinician. Because of PBM’s safety, maintenance treatments (e.g. weekly 
or biweekly) are feasible if needed to prevent relapse. 

• Device Types: In research settings, devices have ranged from transcranial laser 
probes (applied to specific forehead/scalp points) to LED helmets/caps covering broad 
regions of the head. A common setup is a headset with multiple LED emitters that bathe 
the frontal and temporal regions in NIR light. For home use, some commercially available 
PBM helmets exist, but patients should use FDA-cleared or medically supervised devices 
for depression treatment. The PBM TYM device (used in our practice) is an example of a 
system that combines red and NIR wavelengths, ensuring both whole body superficial 
and deeper tissues (brain included) receive therapy. 
 

In summary, the device settings for PPD are aligned with those for major depression 
  
QUESTION 5: What clinical evidence supports PBM for postpartum depression? 
 
Answer: Growing evidence supports PBM for depression in general, and early findings plus 
analogous therapies support its use in postpartum depression. While large randomized 
trials specifically in women with PPD are still forthcoming, the therapeutic rationale is built on a 
solid foundation of depression research: 

• Major Depression Trials: Photobiomodulation has been tested in multiple RCTs for 
major depressive disorder. A recent meta-analysis (11 trials, n≈ 425 total patients) found 
a significant antidepressant effect of PBM vs. placebo (standardized mean difference 
~0.5 favoring PBM). Patients receiving PBM had greater reductions in depression rating 
scores (e.g., HAM-D, PHQ-9) than control groups [5]. Another systematic review 
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(Montazeri et al. 2022) identified PBM as a “strongly recommended” therapy for 
moderate depression based on the cumulative evidence and expert guidelines [7]. 
These studies show that PBM can produce clinical improvement comparable to 
conventional treatments, but with fewer side effects. 

• Mood and Anxiety Disorders: Beyond MDD, PBM has shown benefit in related 
conditions. Montazeri et al. noted it is also recommended for anxiety disorders [7], which 
is relevant because anxiety frequently co-occurs with postpartum depression. Patients 
often report not only mood elevation but also reduced anxiety and better stress 
tolerance after a course of PBM. 

• Postpartum-Specific Data: Direct research on PBM in postpartum women is still limited. 
However, light therapy in a broader sense has documented benefits in the perinatal 
period. A 2023 review by Li et al. analyzed light therapy (primarily bright light exposure) 
for depression during pregnancy and postpartum, and concluded it was effective in 
reducing depressive symptoms and improving sleep in these women [8]. In one 
randomized trial, pregnant women with depression were treated with either bright 
white light (9000 lux, 5000K) or dim red light as a control; both groups improved 
significantly over 6 weeks suggesting light-based interventions can be helpful in 
perinatal depression management (though the specific advantage of bright light over 
placebo was unclear in that study) [11]. Another small pilot study of morning bright light 
for postpartum depression found positive mood improvements as well [9]. These results 
indicate that the concept of using light to treat perinatal depression is valid. PBM takes 
this concept further by using wavelengths that penetrate tissue and directly energize 
brain cells, potentially yielding even more robust effects than ambient bright light. 

• Ongoing Research: PBM for postpartum depression is a novel application, and clinical 
trials are anticipated as interest grows. Given the success seen in general depression 
trials, several centers are now exploring PBM in postpartum populations (as of 2025). 
Early case reports and clinical experiences suggest that postpartum women tolerate 
PBM well and often report improvements in mood, energy, and sleep. More formal data 
is needed to establish protocols, but the existing evidence base for PBM in mood 
disorders provides a strong justification to consider it in PPD cases, especially when 
standard treatments are insufficient or undesired [5][6][10]. 

•  
In summary, PBM is supported by multiple high-quality studies in depression, and although 
direct evidence in postpartum women is still emerging, related studies on light therapy during 
the postpartum period are encouraging [8][9][11]. The convergence of data from general 
depression and perinatal depression suggests PBM could be a valuable tool for PPD – a 
hypothesis that current research is working to confirm. 
  
QUESTION 6: How does PBM compare to traditional Bright Light Therapy in treating 
postpartum depression? 
 
Answer: PBM and Bright Light Therapy (BLT) are distinct yet complementary modalities for 
managing mood disorders, including PPD. BLT involves exposure to high-intensity visible light 
(typically 2,500–10,000 lux of broad-spectrum light) via the eyes, usually in the morning, to 
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reset circadian rhythms and influence hormone levels (melatonin, cortisol). PBM, by contrast, 
uses red or infrared light applied to the head or body, not primarily through the eyes, to 
stimulate cellular function directly. Here’s a breakdown of their differences and how they might 
complement each other: 

• Mechanism: BLT works through the retina. Bright light hitting the eyes signals the brain’s 
suprachiasmatic nucleus (the circadian clock) to suppress melatonin and shift timing of 
various hormonal and neurotransmitter rhythms. This can improve sleep-wake cycles, 
energy, and mood—hence BLT’s proven efficacy in seasonal affective disorder and 
circadian-related depression. In PPD, where disrupted sleep and hormonal swings are 
common, BLT can help stabilize those patterns. PBM, on the other hand, does not rely on 
retinal pathways; it can be used at any time of day to directly modulate brain 
metabolism and blood flow (as described earlier). PBM may affect deeper biochemical 
aspects of depression (ATP production, neurotrophic factors) that BLT does not directly 
target. In essence, BLT addresses the chronobiological aspect of depression, while PBM 
addresses the cellular/neurochemical aspect. 

• Depth of Effect: BLT’s influence is systemic via neurohormonal signaling but does not 
physically penetrate the body – the light mostly affects the eyes and skin surface. PBM’s 
red/NIR light penetrates tissues; for example, 810 nm NIR light can reach ~2–3 cm into 
the scalp/brain, directly impacting neurons and microvasculature. Red light (visible) 
penetrates only a few millimeters into skin and is mostly absorbed near the surface. This 
means PBM (especially NIR) can target brain regions underlying mood (e.g., prefrontal 
cortex) in a way BLT cannot. The two therapies operate on different levels: BLT from 
“outside-in” via hormonal cues, PBM from “inside-out” by energizing cells in situ. 

• Ease and Practicality: BLT usually requires sitting near a light box each morning for 20–
30 minutes, looking toward the light. It’s generally simple and readily available, with no 
specialized equipment beyond a lamp. PBM for depression may require a PBM device 
(LED cap or similar) and can be done at home or in clinic for 20–30 minutes per session. 
PBM does not require eye exposure – in fact, eyes are shielded – so it can be done while 
relaxing without needing to stare at a lamp. Both are low effort, but adherence to BLT 
early in the day is crucial for it to work, whereas PBM timing is more flexible. 

• Safety: Both BLT and PBM are safe for postpartum use. BLT’s main side effects can be 
mild headaches, eye strain, or occasionally nausea from the bright light; there is also a 
slight risk of triggering mania in bipolar-prone individuals with any antidepressant 
therapy, including BLT. PBM’s side effect profile (as discussed) is minimal and does not 
involve bright light exposure to eyes, so it avoids issues of eyestrain. Neither therapy 
involves medications, so they’re both considered safe for breastfeeding and have no 
drug interactions. 

• Evidence: BLT is an established treatment for depression in pregnancy and postpartum. 
Clinical trials have shown BLT can significantly improve mood in perinatal women [8][11], 
especially those with sleep disturbances or seasonal patterns. PBM is newer in the 
psychiatric field, but accumulating evidence shows it can be equally (or more) effective 
for non-seasonal depression [5][6][7]. There is not a head-to-head trial of PBM vs BLT in 
PPD yet, but it’s conceivable that combining them could yield additive benefits – e.g., 
morning BLT for circadian alignment and afternoon PBM for cellular activation. In 
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practice, if a patient is already doing BLT without full relief, PBM could be added safely, 
and vice versa. 

 

Comparison of Red Light PBM, Near-Infrared PBM, and Bright Light Therapy 

Light Therapy Penetration Depth Key Effects Typical Use in PPD 
Bright White Light 
(BLT) 
Full-spectrum 
~10,000 lux 

N/A (acts via retina; 
no tissue 
penetration) 

• Resets circadian 
rhythm (normalizes 
sleep-wake cycle) 
• Suppresses 
melatonin, boosts 
daytime alertness 
• Indirectly 
increases serotonin 
and regulates 
cortisol 

• Circadian-related 
mood issues 
• Seasonal pattern 
PPD 
• Adjunct for mood 
and energy 
(morning use) 

Red Light PBM 
630–660 nm 
(visible) 

~5–10 mm into 
tissue 
(limited skull 
penetration) 

• Increases ATP in 
cells at shallow 
depths (skin, 
superficial nerves) 
• Anti-
inflammatory 
effects on surface 
tissues 
• Mild 
analgesic/relaxation 
effect 

• Adjunct PBM, 
often combined 
with NIR 
• Useful for skin-
level applications 

Near-Infrared PBM 
800–850 nm 
(invisible) 

~20–30 mm into 
tissue 
(reaches cortex) 

• Stimulates 
cortical neurons 
(↑ATP, ↑BDNF) 
• Increases regional 
cerebral blood flow 
• Reduces 
neuroinflammation 
and oxidative stress 

• Primary PBM for 
depression 
• Transcranial 
application to 
forehead/scalp 

 
 
 

As the table above illustrates, bright light therapy and PBM (red/NIR) operate differently. BLT 
has no depth penetration but powerful hormonal/circadian effects, whereas PBM (especially 
NIR) penetrates to brain tissue to exert direct cellular effects. In practice, these therapies are 
not mutually exclusive – a postpartum patient could use BLT in the morning and PBM in the 
afternoon, for example. If choosing one, consider the patient’s dominant issues: a mother with 
severe sleep disruption and winter seasonal mood downturn might benefit greatly from BLT, 
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whereas a mother with major depression unresponsive to talk therapy might lean more on 
PBM’s mechanistic benefits. Both approaches have high safety and low risk, making them 
appealing options to personalize PPD treatment. 
 
 
 
  

         Clinical Recommendation Summary for Postpartum Depression: 
• Consider PBM as an Adjunct: For women suffering from postpartum 

depression, photobiomodulation therapy can be recommended as a complementary 
treatment alongside standard care. Its safety profile [5][7] and positive effect on mood 
make it especially useful for mothers who are breastfeeding or wish to avoid systemic 
medications. Always involve the patient’s obstetric and mental health providers to 
integrate PBM into the care plan. 

• PBM Protocol: Use a PBM device with red and NIR light applied to the forehead/scalp 
and/or whole body. A typical regimen is 15-30 minutes per session, 5-7  sessions per 
week for at least 6 weeks. Monitor the mother’s depressive symptoms (e.g., with EPDS 
or PHQ-9 scores) over this period. Many patients show improvement by 4 weeks, but 
continue to 8+ weeks if needed. Ensure proper dosing to achieve therapeutic effects 
without exceeding recommended energy levels [7]. 

• Safety Measures: Educate the mother that PBM is painless and should only produce a 
mild warmth at most. Emphasize that this therapy will not interfere with 
breastfeeding or infant safety – she can even feed the baby immediately after a session, 
as no residues or radiation remain in the body. Minor side effects (if any) should be 
reported, but significant reactions are not expected. 

• Combine with Holistic Care: PBM is not a standalone cure for PPD but part of a multi-
modal approach. Continue standard postpartum depression treatments such as 
psychotherapy (e.g., cognitive-behavioral therapy), support groups, and, if needed, 
pharmacotherapy as prescribed [12]. PBM can safely co-exist with antidepressant 
medication; there are no interactions, and some clinicians find the combination may 
accelerate recovery. Additionally, encourage Bright Light Therapy each morning (or 
ample exposure to natural daylight) to address sleep and energy issues [8]. Adequate 
social support, nutrition, and sleep hygiene remain cornerstone recommendations with 
or without PBM. 

• Follow-Up: Assess mood progress regularly. If PBM is effective, you may continue 
maintenance sessions (for example, weekly) or reintroduce PBM in any future depressive 
episodes, given its safety. If little improvement is seen after a full course of PBM, re-
evaluate the treatment plan – some cases of PPD may require more intensive psychiatric 
interventions. Fortunately, the majority of patients who have used PBM for mood 
disorders in studies did experience notable benefits [5][10]. As research and clinical 
experience expand, PBM could become a standard part of postpartum depression 
management in the coming years. 
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