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INTRODUCTION
Photobiomodulaঞon (PBM) is an increasingly popular non-invasive technique that uঞlizes visible 
light or near-infrared energy to acঞvate cellular acঞvity. According to recent research, PBM has 
increasingly been considered a possible means of intervenঞon for cogniঞve disorders, especially 
those caused by traumaঞc brain injury or related to Alzheimer's disease or Parkinson's disease. 
This technique has been widely used in other medical treatments with promising results and could 
be essenঞal for developing treatments for cogniঞve disorders. Preliminary studies show much 
potenঞal for PBM as an alternaঞve approach to treaঞng these neurological condiঞons. Although 
further research is needed, its current applicaঞons suggest it could become a highly viable 
treatment in the years ahead.  

The present study's findings demonstrate a promising outcome for using photobiomodulaঞon 
(PBM) as a potenঞal intervenঞon for treaঞng paঞents with amnesঞc mild cogniঞve impairment 
(MCI). A[er 9 weeks of intervenঞon, three paঞents in the study showed improvements in Tests A, 
B, and C. This case report reveals that PBM may be an effecঞve opঞon for improving cogniঞon and 
behavior in MCI paঞents, as well as demonstraঞng its applicability for such an intervenঞon. This 
study provides invaluable insight into the viability of leveraging PBM to successfully transform 
MCI paঞent care programs. Let us understand the case study in detail.

Details of the Case Study
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1. Selecঞon of Parঞcipants 

Amnesic mild cogniঞve impairment (MCI) is an increasingly common condiঞon, parঞcularly in older 
adults. It has been examined thoroughly to idenঞfy effecঞve intervenঞons for the disorder. 
Individuals with amnesic MCI did not have a history of demenঞa or other complex neurological 
disorders, such as diabetes, atherosclerosis, hypothyroidism, or cardiac disease. To measure 
progress during treatment and post-treatment efficacy, each paঞent was carefully assessed using 
standardized neuropsychological tests for cogniঞve funcঞoning and psychological measures for 
mood state and anxiety levels. Furthermore, to measure any changes in daily funcঞoning 
capabiliঞes related to treatment outcomes, quesঞonnaires were administered by experienced 
research assistants. Overall, using detailed assessments before and a[er intervenঞons can give 
insight into the efficacy of treatments available for amnesic MCI. 

2. Assessment Tests

Standard assessment tools are the best way to evaluate a paঞent's cogniঞve levels. These 
standardized measures can accurately represent cogniঞve abiliঞes, adapঞve living skills, memory 
funcঞons, mood, and anxiety levels. By comparing a person's test performance with the normaঞve 
samples of their age group and educaঞonal level, we can assess the impact of illness on an 
individual's funcঞoning. The tests adopted are as follows: 

    Clinical Demenঞa Raঞng Scale [18] (CDR) 
    Funcঞonal Acঞviঞes Quesঞonnaire [19] (FAQ) 
    Hong Kong List Learning Test [20] (HKLLT) 
    Rey-Osterrieth Complex Figure Test [21] (Rey-O) 
    Geriatric Anxiety Scale-10 Item Version [22] (GAS-10) 
    Chinese Geriatric Depression Scale [23] (CGDS) 

Working Methodology 



3. Applicaঞon of Photobiomodulaঞon (PBM)

Photobiomodulaঞon (PBM) proved to be an effecঞve and efficient method of pain reducঞon due to 
its ability to penetrate deep into the ঞssue. To uঞlize PBM, a device was developed that contained 
up to nine individual LED nodes and was granted a CE cerঞficate and FDA registraঞon as a Class 1 
device. 
For the whole process, 18 sessions are required (2 sessions for 9 weeks), each lasঞng For the whole process, 18 sessions are required (2 sessions for 9 weeks), each lasঞng 
approximately 20 minutes with three sঞmulaঞon secঞons. There were one-minute breaks between 
them, with a total duraঞon of sঞmulaঞon reaching 350 seconds which generated a fluence or 
energy density of 7 J/cm2. It is clear from this process that PBM can bring both short- and 
long-term relief from pain-related discomfort. 

1. Case 1

P1 presented with a history of neurological disorders and a low score on the Clinical Demenঞa 
Raঞng scale and Funcঞonal Assessment Quesঞonnaire, raising concerns about potenঞal difficulty 
performing daily tasks. However, P1's memory was improved a[er the intervenঞon, as evidenced 
by her pre- and post-neuropsychological memory test results. This indicates that P1 had 
successfully overcome her iniঞal difficulঞes, assuring us of an improved quality of life for this 
48-year-old housewife with 11 years of educaঞon.

Case Reports of Three Patients



Prior to the intervenঞon, P1's memory funcঞon was weak, with a 1st percenঞle rank on the Hong 
Kong List Learning Test (a verbal memory test). Also, P1 was in the 10th percenঞle on the Rey-O 
(visual memory) Test. Fortunately, her performance saw significant improvements following the 
intervenঞon. Not only did her verbal memory increase by 2.62 standard deviaঞons (SD), but P1 
also reported an improved ability to recall events since the second month of photo-biomodulaঞon 

Results: 



(PBM) sঞmulaঞon. This is evidence of a highly successful treatment and denotes a posiঞve outlook 
for P1's future memory funcঞon.

The case report also indicated that P1 had significant impairments in terms of memory loss, The case report also indicated that P1 had significant impairments in terms of memory loss, 
judgment, and problem-solving. A[er the intervenঞon, however, these difficulঞes notably 
decreased to the point where her overall funcঞoning improved drasঞcally. Her FAQ score dropped 
from 6 to 1, which indicated that she had managed to reduce the severity of the issues from 
considerable levels to minimal impairment. Overall, this powerful result shows the beneficial effect 
earthing can have on individuals suffering from such difficulঞes. 

Paঞent 2 presented several posiঞve characterisঞcs upon entering the study. Being a 73-year-old 
female with 13 years of educaঞon and no history of neurological disorders, she began the research 
with an above-cutoff adjusted CDRS total score (156.79), signifying that she did not display any 
signs of demenঞa. Addiঞonally, her scores in both CDR (0.5) and FAQ (5) indicated a low risk for 
demenঞa and cogniঞve impairment. Furthermore, her GAS-10 score illustrated moderate levels of 
anxiety (10). 

Case 2



P2 made a noteworthy improvement in her memory funcঞoning following the implementaঞon of 
the intervenঞon. Her visual memory test was esঞmated to be at the 4th percenঞle rank at 
baseline. Following the intervenঞon, this had climbed to a respectable 26th percenঞle. 
Addiঞonally, her verbal memory improved considerably in its percenঞle rank - jumping from 66th 
to 76th percenঞle. These significant gains suggest that P2 responded posiঞvely to the 
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intervenঞon, illustraঞng its efficiency and efficacy. 

P2's reported improvement in memory a[er PBM sঞmulaঞon is remarkable. Before the 
intervenঞon, she had trouble recalling things and had moderate difficulঞes in judgment and 
problem-solving. However, an assessment a[er the PBM intervenঞon showed improvement in 
memory recall, judgment, and problem-solving skills. Further, there was an improvement in the 
ability to manage difficult chores and hobbies a[er PBM sঞmulaঞon. 

Addiঞonally, her FAQ score (Funcঞonal Assessment Quesঞonnaire), which had a score of 5 at the Addiঞonally, her FAQ score (Funcঞonal Assessment Quesঞonnaire), which had a score of 5 at the 
baseline, decreased to 1 following the sঞmulaঞon – signifying a vast improvement. Hence, it can 
be said that PBM sঞmulaঞon has proved to be effecঞve in improving cogniঞve funcঞons in P2. 

P3 was an elderly female, at 66 years of age, with 11 years of formal schooling and no known 
history of neurological disorders. She obtained a score compared to the baseline on the adjusted 
CDRS total score (158.29) and showed no signs of memory impairment by scoring 0.5 on the CDR 
and 2 on the FAQ. Furthermore, her GAS-10 and CGDS results showed no evident signs of anxiety 
or depressive symptoms.

Case 3



Results:

Following a PBM intervenঞon program, P3 showed remarkable improvement in her visual memory. 
Her visual memory test results moved from a clinically classified borderline range (at the 11th 
percenঞle) to an average range (at the 54th percenঞle). This improvement was greater than 1.32SD 
and showcased considerable growth throughout the intervenঞon. Her verbal memory test scores 
remained reduced from the 90th percenঞle to the 83rd percenঞle (sঞll staying within a high 
average range). This significant improvement highlights intervenঞons' impact on an individual's 
cogniঞve funcঞoning. 

The parঞcipant reported that she found it easier to remember informaঞon, whereas her ability in The parঞcipant reported that she found it easier to remember informaঞon, whereas her ability in 
this area was severely limited prior to the intervenঞon. Such as, she remembered how to write a 
Chinese word a[er thinking for a bit. This marked improvement provides encouraging evidence of 
the potenঞal uঞlity of this technology for improving cogniঞve funcঞon. 

Discussions

The above case reports have demonstrated the effecঞveness of photobiomodulaঞon (PBM) as a 
treatment for mild cogniঞve impairment (MCI). These studies revealed that nine weeks of PBM 
sঞmulaঞon improved visual and verbal memory funcঞon. Further, it increased funcঞonal 
independence and decreased symptoms of depression and anxiety among parঞcipants. Notably, all 
the paঞents experienced the treatment well, and no adverse side effects were observed.

At baseline, all paঞents had an impaired range of memory funcঞoning ranging from minor to At baseline, all paঞents had an impaired range of memory funcঞoning ranging from minor to 
moderate. However, a[er compleঞng their PBM therapy, the range improved to normal levels. This 
evidence provides further support for PBM as an effecঞve intervenঞon for MCI. 

Further, it was observed that three MCI paঞents of similar ages who did not receive PBM 
treatments were not as successful in their recovery results compared to those who had received



the treatment. Over the course of nine weeks, no substanঞal improvements were observed in their 
condiঞons despite resorঞng to tradiঞonal or clinical methods. This has highlighted the need for 
more effecঞve and reliable techniques, with PBM displaying a promising natural soluঞon to 
improve paঞent outcomes. 
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CONCLUSION
These intriguing case reports provide promising evidence that photobiomodulaঞon (PBM) may 
effecঞvely manage mild cogniঞve impairment. The 18-session PBM course, conducted over nine 
weeks, gave excellent results. The case reports showed improved memory and increased 
emoঞonal and funcঞonal independence levels. Furthermore, all parঞcipants comfortably tolerated 
the treatment and experienced no adverse reacঞons. This compelling evidence implies that further 
use of PBM to treat mild cogniঞve impairment should be thoroughly explored through careful, 
controlled studies. 
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