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Abstract 
 

Chronic musculoskeletal pain is a widespread condiJon that impacts quality of life and poses significant health care 
challenges. Recent research shows that dietary factors, especially the consumpJon of high glycemic index (GI) foods, 
play an important role in exacerbaJng musculoskeletal pain through metabolic and inflammatory pathways. High GI 
foods cause a rapid spike in blood glucose, which causes increased producJon of reacJve oxygen species (ROS) resulJng 
in oxidaJve stress. OxidaJve stress disrupts normal cellular funcJon, increases the producJon of pro-inflammatory 
cytokines, and exacerbates chronic inflammaJon, a major driver of musculoskeletal pain. This review discusses the 
mechanisms by which high GI foods increase oxidaJve stress and contribute to the onset and persistence of chronic 
musculoskeletal pain and discusses oxidaJve damage increasing degradaJon of musculoskeletal Jssue, delaying 
recovery, and worsening pain percepJon. Previous studies linking high GI diets to increased oxidaJve stress and the 
incidence of musculoskeletal pain provide evidence of the potenJal for dietary modificaJon as a non-invasive 
therapeuJc strategy. In conclusion, reducing foods with a high glycemic index and adopJng a diet rich in anJoxidants 
and low glycemic index to reduce oxidaJve stress and inflammaJon is very necessary. Understanding the impact of diet 
on oxidaJve stress offers a promising avenue for the prevenJon and treatment of chronic musculoskeletal pain. Further 
research is needed to strengthen this associaJon and develop targeted dietary intervenJons for CMP paJents. 
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1. Introduc0on 

The glycemic index (GI) is a classifica=on 
system that ranks carbohydrates based on 
their effect on blood glucose levels aCer 
consump=on. Foods with a high glycemic 
index are foods that cause a rapid increase in 
blood sugar due to their rapid diges=on and 
absorp=on process.1,2 Foods with a GI score of 
70 or more are considered high GI, while those 
between 56-69 are medium GI, and 55 or 
below is classified as low GI.3,4 The main focus 
of this discussion is on foods with a high 
glycemic index, which are generally found in 
processed carbohydrates. One food with a 
high glycemic index is white rice, which is the 

main staple food for most people in Asia, 
especially Indonesia.5,6 

High GI foods are broken down quickly 
by the body, causing a sharp spike in blood 
glucose levels followed by a rapid drop, which 
can result in a cycle of hunger and 
overea=ng.2,7,8 Frequent consump=on of high 
GI foods is known to cause metabolic 
disorders, increase insulin resistance, and 
encourage the development of various health 
problems, including inflamma=on and 
oxida=ve stress.9 This contributes to chronic 
diseases that are oCen ignored but whose 
impact greatly affects the quality of life of 
sufferers, star=ng from disrup=ng 
psychological, mood, and emo=onal aspects, 
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namely chronic musculoskeletal pain 
(CMP).2,8,10-15 

Chronic musculoskeletal pain (CMP) is a 
persistent pain condi=on las=ng at least 3 
months that affects the muscles, bones, 
ligaments, and tendons and significantly 
affects the quality of life of the affected 
person.16,17 CMP is prevalent in a large 
propor=on of the global popula=on and 
affects all levels of age and gender. Recent 
research has iden=fied many chronic 
musculoskeletal disorders that affect the 
produc=ve age, namely teenagers to young 
adults due to lack of knowledge about 
unergonomic work posi=ons, busy working 
hours, exposure to pollu=on which triggers 
increased accumula=on of oxidants, and poor 
diet.15,18-20 

Recent research shows that diet has a 
very important contribu=on to the emergence 
of disease, this is related to the accumula=on 
and forma=on of AGES, AGEs can trigger an 
increase in ROS produc=on which then causes 
oxida=ve stress condi=ons.21 Oxida=ve stress 
occurs when there is an imbalance between 
the forma=on of species. Reac=ve oxygen 
(ROS) and the body's capacity to neutralize or 
repair the damage it causes. This imbalance is 
closely related to inflamma=on, as ROS can 
trigger pathways that promote inflamma=on, 
such as the NF-κB pathway. This ac=va=on 
promotes the release of inflammatory 
cytokines such as TNF-α and IL-6, which 
further trigger inflamma=on. In turn, 
inflamma=on can intensify ROS produc=on, 
crea=ng a dangerous cycle in which oxida=ve 
stress and inflamma=on mutually exacerbate 
each other. Research by Chanika et al explains 
that there is a rela=onship between levels of 
oxida=ve stress and chronic musculoskeletal 
diseases, such as fibromyalgia.22 Oxida=ve 
stress condi=ons can also aggravate 
complaints in sufferers with chronic 
musculoskeletal pain, where oxida=ve 

damage and inflamma=on contribute to =ssue 
damage and persistent pain.15,23-26  

 
2. Discussions 
2.1. High GI Foods, Oxida0ve Stress and 

Inflamma0on 
Consuming foods with a high glycemic 

index (GI) can quickly result in blood sugar 
levels called hyperglycemia. A con=nuous high 
glycemic index diet pa^ern can result in 
chronic hyperglycemia, this condi=on can 
cause the forma=on and accumula=on of 
advanced glyca=on end products (AGEs). 
Advanced glyca=on end products (AGEs) are 
proteins or lipids that undergo glyca=on aCer 
exposure to sugar. AGEs are inhomogeneous 
and chemically diverse compounds that are 
formed both exogenously and endogenously 
through various pathways in the human body 
so that AGEs do not necessarily depend on 
age, gender, and cell physiological factors. 
Because abundant sources of exogenous AGEs 
are food and cigare^e smoke. The forma=on 
of AGEs can occur during food processing 
processes such as frying, grilling, grilling, and 
hea=ng at thermal temperatures of 120℃-
180℃. Foods rich in sugar that go through a 
thermal process will experience a Maillard 
reac=on and cause the forma=on of AGEs 
more rapidly.27 

The AGEs that are formed can 
accumulate in the bloodstream and diges=ve 
system which can then disrupt the balance of 
the intes=nal microbiota and the normal 
func=on of enzymes. The accumula=on of 
AGEs in the diges=ve system can also trigger 
inflamma=on and the body's pro-
inflammatory response. Apart from that, AGEs 
can also accumulate in the musculoskeletal 
system, such as muscle and bone =ssue. 
Research by Cava= et al explains the 
rela=onship between AGEs and levels of 
oxida=ve stress and bone fragility. This 
explains that AGEs that are accumulated and 
leC untreated have been shown to have an 
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impact on the health of the musculoskeletal 
system.28 In addi=on, AGEs are responsible for 
the development of other chronic 
musculoskeletal diseases such as 
osteoarthri=s, which is currently a common 
disorder that causes disability in elderly 
people. High levels of endogenous AGEs may 
also have an impact on the development of 
rheumatoid arthri=s, where the accumulated 
AGE compounds can increase the s=ffness of 
collagen =ssue in bones, leading to increased 
bone fragility and risk of fracture.29 

Several animal and human studies have 
reviewed the poten=al pro-inflammatory 
effects of AGEs on overall health. Poulsen et al. 
(2013) found that animals fed a diet high in 
AGEs showed increased expression of 
receptors for advanced glyca=on end products 
(RAGE) in various =ssues.30 Likewise, Van 
Puyvelde et al(2014) showed a significant 
correla=on between dietary AGE intake and 
increased inflamma=on and oxida=ve stress. 
In humans, the adop=on of a low-AGE diet has 
been associated with a reduc=on in 
inflammatory markers.31 
 
2.2. Oxida0ve Stress Impairs 

Musculoskeletal Recovery and 
Increases Pain Sensi0vity 
A diet containing a lot of sugar such as a 

high glycemic index promotes the forma=on 
of AGEs, which have been shown to 
accumulate in connec=ve =ssue, car=lage, and 
joints. This accumula=on causes hardening 
and degrada=on of the =ssue which worsens 
pain and limits mobility.29 

The pathological effects of AGEs are 
related to their ability to increase the 
produc=on of reac=ve oxygen species (ROS), 
resul=ng in a state of oxida=ve stress and 
inflamma=on by binding to cell surface 
receptors or cross-linking with body proteins 
and changing their structure and func=on. 
AGEs, through oxida=ve stress, cause the 
ac=va=on of several stress-induced 

transcrip=on factors with the produc=on of 
proinflammatory and inflammatory 
mediators, such as cytokines and acute phase 
proteins. In addi=on, under condi=ons of high 
blood glucose spikes, insulin spikes trigger 
inflammatory pathways and encourage the 
release of pro-inflammatory cytokines, such as 
IL-6 and TNF-α. These cytokines increase 
sensi=vity to pain by sensi=zing pain receptors 
and can delay the healing of damaged =ssue. 
Taken together, these events lead to the 
development of chronic diseases, par=cularly 
of the musculoskeletal system.23,32  

Furthermore, oxida=ve stress interferes 
with the body's ability to heal muscles, 
tendons, and other connec=ve =ssues 
effec=vely aCer injury, for example aCer 
ac=vity, work, and exercise. This happens 
because oxida=ve stress is related to 
decreased produc=on of the hormone 
melatonin so sufferers experience difficulty 
sleeping or insomnia and lack of =me to rest 
which increase the body's burden in dealing 
with fa=gue and cell recovery.14,33 

In individuals with chronic 
musculoskeletal pain, AGEs not only promote 
=ssue degrada=on but also create a feedback 
cycle that exacerbates pain and inflamma=on. 
This can result in greater pain sensi=vity, 
reduced =ssue flexibility, and impaired 
recovery from physical strain or injury. 
Moreover, the symptoms of musculoskeletal 
pain do not reflect the =ssue damage that has 
occurred, so oCen sufferers will complain that 
pain that previously appeared gradually and 
was neglected can suddenly become very 
severe suddenly when the =ssue damage has 
damaged the sufferer's mobility so immediate 
ac=on is needed to prevent it. Disability and 
further injury.13,18,21 Therefore, it can be 
concluded that a high GI diet can trigger 
oxida=ve stress condi=ons and result in longer 
=ssue recovery =mes and increased sensi=vity 
to pain.30,34 
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2.3. Studies on Diet and Pain Thresholds in 
Chronic Musculoskeletal Pain 
Several studies have shown that diet can 

significantly influence pain threshold and pain 
experience in individuals with CMP and other 
chronic pain condi=ons. Research has shown 
that a diet high in refined carbohydrates, 
sugar, and processed foods is associated with 
a lower pain threshold, meaning that 
individuals experience more intense pain. In 
contrast, an an=-inflammatory diet rich in 
whole grains, healthy fats (such as omega-3 
fa^y acids), and an=oxidants (found in fruits 
and vegetables) has been associated with a 
higher pain threshold and be^er pain 
management.11,12,25   

In one study, par=cipants who followed 
a diet low in processed sugar and high in an=-
inflammatory nutrients reported reduced 
levels of pain and improved func=on 
compared with those who con=nued to follow 
a high GI diet. These findings suggest that by 
reducing the intake of high-GI foods and 
focusing on an an=-inflammatory dietary 
pa^ern, individuals with CMP can poten=ally 
increase pain sensi=vity and improve 
musculoskeletal recovery.24  
 
2.4. Future Studies on Dietary Interven0ons 

and Musculoskeletal Health 
Although several studies have shown 

that high glycemic index (GI) diets and 
increased oxida=ve stress contribute to 
chronic pain, there are s=ll key gaps that need 
to be addressed to develop effec=ve 
nutri=onal approaches. Although it is known 
that high GI diets can intensify inflamma=on 
and oxida=ve stress, the precise biochemical 
processes linking glycemic load to increased 
pain sensi=vity are not fully understood. For 
example, further research is needed to clarify 
how quickly reac=ve oxygen species (ROS) are 
produced aCer blood sugar spikes and how 
these ROS affect pain receptors. Likewise, the 
role of advanced glyca=on end products (AGE) 

in =ssue damage, especially in chronic pain 
condi=ons such as CMP, requires further 
explora=on. 
 
3. Conclusion 

Diet has a major impact on the body's 
sensi=vity to pain and the body's ability to 
heal pain. A diet with a high glycemic index 
contributes to increased inflamma=on, and 
oxida=ve stress through the rapid forma=on of 
AGEs, all of which impair recovery and 
increase sensi=vity to pain. On the other hand, 
adop=ng an an=-inflammatory diet with lower 
sugar intake can reduce pain, support =ssue 
repair, and improve outcomes for individuals 
with CMP and other musculoskeletal 
condi=ons. 
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