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Nutritional Supplement with Boswellia to Protect & Support Joints 

 

Glucosamine & Chondroitin 
Glucosamine is a sulfated aminomonosaccharide, part of 
the constituents present in articular cartilage. 
Supplemental glucosamine salts are synthesised from 
chitin (the main component of the exoskeleton of 
shellfish).1 
 
Chondroitin sulfate is a complex polysaccharide, 
specifically, a sulfated glycoaminoglycan. It occurs 
naturally in the extracellular matrix of connective tissues, 
such as bone, cartilage, skin, ligaments and tendons. For 
use as a supplement, chondroitin is extracted from animal 
cartilages – there may be several different chondroitin 
sulfates present (e.g. chondroitin-4-sulfate and 
chondroitin-6-sulfate), with a range of molecular weights 
and different amounts and patterns of sulfation (eg 
sulfates, disulfates and non-sulfated).2 
 
In vivo models demonstrate a tendency for glucosamine to 
produce a protective effect on articular tissues, for 
example, it delays the progression of cartilage lesions, 
reduces cartilage degradation and reduces synovial 
inflammation. Combined with chondroitin, it may prevent 
the biochemical and tissue modifications of cartilage that 
occur in conditions such as in osteoarthritis (OA).1 
Chondroitin may stimulate the synthesis of proteoglycans, 
decrease the catabolic activity and apoptosis of 
chondrocytes, reduce bone resorption and exert anti-
inflammatory activity.3 
 
Clinical Activity of Glucosamine 

Not all systematic reviews agree on the effectiveness of 
glucosamine sulfate for symptom reduction and disease 
progression in OA, however key bodies support the use of 
it for OA. The Osteoarthritis Research International 
Committee (OARSI) reviewed the relevant literature in 
2008 and made the following recommendations based on 
this research.4 
• Glucosamine may provide symptomatic relief in OA. If 

no relief is achieved within 6 months, treatment 
should be discontinued. 

• Glucosamine may have structure-modifying effects in 
OA. 

 

A 2015 systematic review and network meta-analysis 
compared the effects of glucosamine, non-steroidal anti-
inflammatory drugs (NSAIDs), diacerein and placebo for 
the treatment of knee OA. Glucosamine, compared to 
placebo, reduced joint pain and improved joint function 
in these patients. A clinically-relevant effect in joint space 
narrowing, compared to placebo, was not demonstrated. 
These treatment results were pooled from 16 randomised 
trials. NSAIDs were found to have 2.07 times more likely 
adverse events when compared to glucosamine. Of the 23 
trials on glucosamine included in the meta-analysis, all but 
one used glucosamine sulfate and all but one used the 
1500-mg daily dose. The other trials used a) glucosamine 
hydrochloride and b) 2000 mg of glucosamine sulfate.5 
 
The PEGASus cohort study investigated the impact of 
symptomatic slow-acting drugs in OA (SYSDOAs) on the 
use of non-steroidal anti-inflammatory drugs (NSAIDs) in 
6451 participants with physician-diagnosed knee OA. Of 
these, 315 participants received crystalline glucosamine 
sulfate at 1500 mg/day for up to 24 months (average 
follow-up was 10 months). Crystalline glucosamine sulfate 
decreased the risk of using NSAIDs by up to 36% compared 
to controls. Other SYSDOAs studied included glucosamine 
hydrochloride (1250 mg of glucosamine per day), 
chondroitin sulfate (1200 mg/day), diacerein 
(100 mg/day) or avocado-soybean unsaponifiables 
(300 mg/day), none of which yielded a significant 
reduction in NSAID use.6 
 
The role of glucosamine in the prevention of OA was 
examined in overweight women (BMI ≥ 27 kg/m2). Four 
hundred and seven participants were randomised to 
receive 1500 mg of crystalline glucosamine sulfate per 
day, placebo, a diet and exercise program (DEP) or a 
combination of these treatments, and followed for 2.5 
years. A reduced incidence of OA was found in the groups 
receiving glucosamine with or without DEP as determined 
by a reduction in joint space narrowing.7 Patients were 
followed up for an additional 4 years after discontinuation 
of treatment, and no benefit could be seen after this 
time,8 indicating a need to continue treatment for 
continued benefit. 
 
A stand-alone trial investigating the effect of 500 mg 
glucosamine hydrochloride given 3 times daily for 12 
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weeks to patients with rheumatoid arthritis found a 
reduction in number of swollen joints and pain scores 
when compared with placebo. Both patient’s and 
physician’s global assessment also favoured glucosamine 
significantly.9 
 
Clinical Activity of Chondroitin (with or 
without Glucosamine) 

A meta-analysis of randomised trials published in 
November 2013 was conducted to ascertain the effect of 
chondroitin on OA. The majority of studies investigated 
disease in the knees, a few were hand OA, and one trial 
included patients with hip OA.10 
• Chondroitin was significantly better than placebo for 

reducing pain in those with knee OA in short-term 
studies (less than 6 months). The benefit was small to 
moderate, although was regarded as clinically 
meaningful. This conclusion was obtained from the 
pooled results of 8 trials that used a visual analogue 
scale, where chondroitin was prescribed at a dose of 
800-1200 mg/day. 

• In comparison to placebo, those taking chondroitin 
achieved a reduction in knee pain of 20% (as 
measured by the WOMAC Pain subscale; 2 trials, 
greater than 6 months in duration). 

• Clinically meaningful, differences in Lequesne’s index 
(a composite of pain, function and disability) 
significantly favoured chondroitin as compared with 
placebo in studies under six months (7 trials). 

• Chondroitin also slightly slowed down the narrowing 
of joint space of the affected knee joint (2 trials; 
800 mg/day of chondroitin taken for 2 years). The 
results were statistically significant compared to 
placebo (although it is not known if these changes are 
clinically significant). The parameter measured was 
the reduction in minimum joint space width. The 
change in mean joint space width was also significant 
(3 trials; 800-1200 mg/day of chondroitin for 2 years), 
but actual minimum joint space width and mean joint 
space width were not improved. All these parameters 
were evaluated using radiography. 

• Comparisons of chondroitin taken alone or in 
combination with glucosamine with or without other 
supplements showed a statistically significant 
reduction in pain when compared with placebo or an 
active control (such as diclofenac). Results were 
pooled from short and longer-term trials using 
chondroitin alone (800-1200 mg/day; 12 trials), 
chondroitin combined with glucosamine (4 trials; 
1200 mg/day and 1500 mg/day respectively, in two 
trials, with lower doses in the others) and in one trial 
a small amount of chondroitin (60 mg/day) was 
combined with glucosamine (1200 mg/day) and other 
supplements (such as methylsulfonylmethane). 

 
One of the trials included in the above meta-analysis 
involved patients with concomitant knee OA and psoriasis. 

In addition to relieving osteoarthritis pain, chondroitin 
(800 mg/day, for 3 months) significantly improved plantar 
psoriasis compared to placebo.11 
 
In a pilot study, knee OA patients taking chondroitin 
(800 mg/day) showed significantly less cartilage volume 
loss than the placebo group as early as 6 months for the 
global knee, lateral compartment and tibial plateaus, with 
significant effects persisting at 12 months. The cartilage 
volume loss was evaluated by magnetic resonance 
imaging (MRI).12 Similarly, in another pilot study, 
treatment with chondroitin (1000 mg/day) for 48 weeks 
resulted in an increase in total cartilage volume compared 
to a loss in the placebo group, although the difference was 
not statistically significant.13 A later trial conducted in 
Egypt observed that chondroitin (1000 mg/day) 
significantly reduced the cartilage volume loss (global, 
lateral compartment and tibial plateaus) after 6 months of 
treatment compared to placebo.14 
 
There are other studies of knee OA. 
• Treatment with chondroitin (800 mg/day) for 6 

months, reduced the presence of synovitis 
(measured by ultrasonography), and in patients 
without initial synovitis, it reduced the onset of 
synovitis. Symptoms such as pain and articular 
function also improved.15 

• In those with joint swelling at entry into a 
randomised, double-blind trial, swelling improved 
significantly in patients who received chondroitin 
(1200 mg/day) compared to those who received 
placebo.16 Patients received treatment for 24 weeks.17 

 
A significant reduction in joint space narrowing at 2 years 
was found for knee OA patients who took chondroitin 
(800 mg/day) plus glucosamine sulfate (1500 mg/day) 
compared to the placebo group, but not in those taking 
single treatments. There was no significant effect on knee 
pain.18 
 
Some randomised, double-blind trials have made a direct 
comparison with celecoxib (200 mg/day) for treatment of 
knee OA. 
• Chondroitin (800 mg/day) provided similar benefit as 

celecoxib in reducing pain and improving function over 
6 months. The prescribed product was described as 
highly purified chondroitin-4-sulfate and chondroitin-
6-sulfate.19 

• A marked reduction in the incidence of patients with 
joint swelling plus effusion was observed in both 
chondroitin and celecoxib groups (42% and 29%, 
respectively). Patients were treated with chondroitin 
(1200 mg/day) or celecoxib for 2 years. Chondroitin 
also had a beneficial effect, compared to celecoxib, on 
cartilage volume loss in the medial compartment. No 
significant effect was seen in the lateral 
compartment.20 
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• After 6 months of treatment, the combination of 
chondroitin (1200 mg/day) and glucosamine 
hydrochloride (1500 mg/day) had comparable efficacy 
to celecoxib in reducing pain in patients who were in 
moderate to severe pain. The reduction in pain was 
both clinically, and statistically, significant (50% 
reduction in both groups), as was the improvement in 
stiffness, function and swelling.21 

 
The effect on biochemical markers relevant to OA (such as 
markers of cartilage or bone metabolism) by treatment 
with chondroitin and/or glucosamine in patients with knee 
OA has also been investigated. The results have been 
mixed,22-28 although it is possible that an effect may occur 
in certain subsets of patients. 
• In an uncontrolled trial, patients treated with 

chondroitin (800 mg/day) experienced a decrease in 
pain and an improvement in function over a 6-month 
period. Overall there was no effect observed on serum 
levels of Coll2-1 (a marker of type II collagen 
degradation), however, the level was significantly 
lower in responders compared to non-responders at 3 
and 6 months. (Patients were classified as responders 
or non-responders according to OMERACT-OARSI 
recommendations.)22 

• A 24-week, randomised trial of chondroitin 
(1000 mg/day) found no significant difference 
between chondroitin and placebo groups for changes 
in markers: serum CTX-I (C-terminal crosslinked 
telopeptide of type I collagen), a marker of bone 
resorption; urinary CTX-II (C-terminal cross-linked 
telopeptide of type II collagen), a marker of 
degradation of articular cartilage; or serum hyaluronic 
acid, an index of synovial tissue metabolism. There 
was also no significant effect on these markers in 
those with high baseline levels. However, in non-
responders (as classified according to OMERACT-OARSI 
recommendations), CTX-I and CTX-II levels increased 
modestly and significantly, but there was a slight 
decrease in responders. In terms of efficacy, treatment 
with chondroitin resulted in a small but significant 
decrease in pain, although there was no effect on 
function, as measured using Lequesne’s index.24 

• When considering the results for all patients, the level 
of urinary CTX-II was lower in those treated with 
glucosamine sulfate (1500 mg/day) compared to the 
placebo group at 12 months, but the changes from 
baseline did not reach statistical significance. Those 
with high-cartilage turnover (defined as baseline CTX-
II level above the normal average plus one standard 
deviation) however, experienced a significant 
decrease in CTX-II after 12 months of glucosamine 
treatment compared to placebo.25 The double-blind 
trial treated patients for 3 years, and glucosamine 
produced a significant improvement in symptoms such 
as pain.29 In the high-cartilage turnover patients, over 
the 3-year period, those receiving placebo had a 

decrease in joint space width of 0.44 mm, compared 
to the glucosamine group who gained 0.083 mm. 
Although this didn't reach statistical significance, the 
change in CTX-II levels at 12 months in this subgroup 
of patients correlated with the change in average joint 
space width observed after 3 years.25 

 
Safety 

Taken alone or in combination, glucosamine and 
chondroitin have a good safety profile.30,31 
 
As glucosamine is usually derived from marine sources, 
extreme caution is advised in those allergic to seafood. 
 
Caution is advised in pregnancy, particularly early 
pregnancy, as theoretically, mucopolysaccharides (such as 
chondroitin) may inhibit angiogenesis. (A review of 
medications for use in pregnancy recommends that 
chondroitin does not represent a significant risk to the 
embryo/foetus. There is no specific information describing 
the use of chondroitin in human pregnancy, but the animal 
data suggest low risk: chondroitin polysulfate in high doses 
administered orally to rats and mice did not cause 
teratogenic effects.32) 
 
There have been a limited number of reports of a possible 
interaction between glucosamine (with or without 
chondroitin) and warfarin. A review of this data to 2008 
suggests the interaction is quite rare, but it may be 
advisable to monitor the INR if glucosamine is commenced 
or stopped.33 Arthritis Australia also recommends this 
caution, and notes that "patients who are on stable doses 
of both [glucosamine, warfarin] are unlikely to have 
problems".34 If there is an interaction it is unlikely to be 
due to an effect on the pharmacokinetics.35,36 
 

Boswellia 
The resin of Boswellia serrata has been used traditionally 
for the treatment of many inflammatory conditions 
including rheumatic disorders and pulmonary diseases, 
especially those of a chronic nature.37,38 
 
Pentacyclic triterpene acids, mainly 11-keto-β-boswellic 
acid and acetyl-11-keto-β-boswellic acid, are important 
constituents of the gum resin of Boswellia serrata.39 
 
Clinical Studies 

Boswellia resin or galenical Boswellia resin extracts have 
been evaluated in the treatment of osteoarthritis in 
uncontrolled and controlled clinical trials (see Table 1). 
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Condition, Dose Results Ref 

knee OA; extract providing 
400 mg/day of boswellic 
acids; taken for 8 weeks 

• frequency of swelling in the knee joint decreased, pain decreased, knee flexion increased, walking 
distance increased (from baseline values) 

• the differences between Boswellia and placebo were statistically significant  

40 

knee OA; 
extract providing 
400 mg/day of boswellic 
acids; taken for 6 months 

• from the second month of treatment, WOMAC scores for pain, stiffness and difficulty in performing 
daily activities decreased significantly from baseline values for Boswellia, and improvement remained 
up until one month after discontinuing (the 6-month) treatment 

• those treated with valdecoxib experienced significant improvement in all parameters after one month 
but the effect persisted only as long as drug was taken 

41 

OA (general);  
6 g/day of resin; taken for 
2 months 

• significant improvement from baseline for symptoms such as joint pain, joint swelling and stiffness in 
knee joints 

• symptoms also improved in other joints such as shoulders, ankle, spine 
• improvement in joint space, subarticular sclerosis and synovial effusion assessed using X-ray 

42 

OA (general); 
3 g/day of resin; taken for 
7 weeks 

• significant improvement from baseline in joint pain, swelling and morning stiffness 43 

Table 1. Clinical studies of Boswellia for the treatment of osteoarthritis. 
Notes: WOMAC: Western Ontario and McMasters Universities Osteoarthritis index; valdecoxib: a selective COX-2 inhibitor 
 
 

Bioavailability 

Studies with healthy volunteers suggest that Boswellia is 
best taken every 6 hours,44 and in conjunction with a high-
fat meal to improve the bioavailability of the boswellic 
acids.45 Further pharmacokinetic research, using a single 
dose in healthy volunteers, confirms that the 
bioavailability of at least one boswellic acid (11-keto-β-
boswellic acid) is increased by taking Boswellia with food. 
A projection using a population-based pharmacokinetic 
model suggests the effect is less pronounced after ongoing 
administration compared to the results obtained from the 
single-dose studies.46 

 
Mechanism of Action 

The anti-inflammatory activity of Boswellia is likely to be 
due to many mechanisms,39 although the effects 
demonstrated in vitro may not be physiologically relevant 
at clinical doses, for example, because the plasma 
concentration of key boswellic acids achieved by normal 
doses of Boswellia may be below the effective 
concentrations determined in the in vitro tests.46,47 
 
Possible mechanisms include:39 
• suppression of leukotriene formation (via inhibition of 

5-lipoxygenase); 
• inhibition of prostaglandin synthesis; 
• inhibition of the complement system at the level of 

conversion of C3 into C3a and C3b; 
• decreased production of proinflammatory cytokines; 
• suppression of proteolytic activity of cathepsin G and 

human leucocyte elastase (HLE); 
• reduced formation of oxygen radicals. 

 
Studies in humans suggest that mechanisms involving the 
inhibition of leukotriene, prostaglandin (specifically PGE2) 
or HLE activity may not be responsible for the clinical 
effect.47-49 However, oral administration of Boswellia 

extract to Crohn's disease patients resulted in significantly 
reduced activity of cathepsin G in blood ex vivo, compared 
to the effect of taking placebo. The activity of HLE and 
proteinase-3 and the neutrophil count did not change 
significantly.50 On the basis of the known content of this 
extract,46 doses taken for 4 weeks provided 130 mg/day 
of 11-keto-β-boswellic acid and acetyl-11-keto-β-boswellic 
acid.50 
 
Treatment of multiple sclerosis patients with Boswellia 
extract produced an effect on T cell subsets consistent with 
an anti-inflammatory effect. There were also significant 
reductions in serum levels of interleukin-17A, GM-CSF and 
IL-2 from baseline.51 The disease activity, assessed by MRI, 
was reduced.52 Patients were treated with individualised 
doses in this uncontrolled, proof-of-concept trial, and 
based on the known content of this extract,46 the dose in 
87% of patients provided 260 mg/day of 11-keto-β-
boswellic acid and acetyl-11-keto-β-boswellic acid.52 
 
The activity of Boswellia may also be due to an analgesic 
effect, independent of a reduction in inflammation. 
Compared to placebo, Boswellia given in a single dose 
(250 mg, probably as an extract) to healthy volunteers, 
increased the pain threshold and pain tolerance. A 
mechanical pain test involving pressure applied to the nail 
bed of the index finger was applied in a crossover study.53 
 

Cofactors 

Manganese 

Manganese is a component of the major mitochondrial 
antioxidant enzyme manganese-superoxide dismutase 
(SOD2), which helps fight free radicals.54 Manganese may 
be useful in the management of osteoarthritis (OA) due to 
its essential role in the synthesis of SOD2. Studies have 
confirmed a significant decrease of SOD2 in the superficial 
layer of OA cartilage.55 
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There is evidence that reactive oxygen species play a 
causal role in autoimmune diseases such as rheumatoid 
arthritis. Patients with inflammatory rheumatic diseases 
may have an increased antioxidant requirement as a result 
of high turnover of antioxidants required to balance the 
higher production of free radicals.56 
 
Two manganese-dependent transferases important for 
connective tissue synthesis are xylosyl-transferase and 
glycosyl-transferase.57 These enzymes are important for 
proteoglycan synthesis and thus formation of connective 
tissue, including connective tissue in bone and cartilage.58 
 
Manganese also activates the hydrolase prolidase. 
Prolidase is found in dermal fibroblasts and functions to 
provide the amino acid proline, which is necessary for the 
synthesis of collagen in the extracellular matrix of 
cartilage, ligaments and other tissues.57,59 
 
Boron 

An essentiality of boron for humans has not been 
reported, instead, it is considered a ‘probably’ essential 
element by the World Health Organisation.60 There is, 
however, clear evidence that dietary intake of boron is 
beneficial to human health.61,62 
 
Boron appears to be readily and completely absorbed in 
humans following an oral dose.63 Following absorption, 
boron appears to concentrate to a higher degree in bone 
than in blood; however, cessation of dietary boron results 
in a rapid drop in bone boron levels.63,64 
 
Boron is an important trace mineral for joint health for 
several reasons. It:65 
• is essential for the growth and maintenance of bone; 
• greatly improves wound healing; 
• beneficially impacts the body’s use of vitamin D and 

other hormones;  
• boosts magnesium absorption; 
• reduces levels of inflammatory biomarkers, such as 

high-sensitivity C-reactive protein (hs-CRP) and 
tumour necrosis factor α (TNF-α); 

• raises levels of antioxidant enzymes, such as 
superoxide dismutase (SOD), catalase, and glutathione 
peroxidase; 

• protects against pesticide-induced oxidative stress and 
heavy-metal toxicity. 

 
Boron has been shown to regulate the extracellular matrix 
by directly affecting the activities of enzymes such as 
elastase, trypsin-like enzymes, and collagenase. It also 
induces the release of TNF-α in fibroblasts.66 In addition, 
gene expression levels of some of the bone tissue related 
extracellular matrix proteins such as collagen type I, 
osteopontin, osteocalcin, and bone sialoprotein, are 
increased by boron treatment.67,68 

 
Epidemiological evidence and human studies have 
provided evidence for the use of boron as a safe and 
effective treatment for OA. For example, a double-blind, 
placebo-controlled trial evaluating the effect of boron 
supplementation on patients with OA (n = 20), found a 
significant favourable clinical response to a dose of 
6 mg/day of boron with 50% of participants receiving the 
supplement improving compared to only 10% receiving 
the placebo (p < 0.05). There was also significantly less 
pain on passive movement in patients taking the boron 
supplement (p < 0.001).69 
 
Examining the relationship between boron administration 
and OA prevalence around the world, researchers 
discovered that in areas where boron intake is greater 
than or equal to 1 mg/day, the estimated incidence of OA 
ranges from 20% to 70%. In contrast, in areas where 
boron intake is usually 3 to 10 mg/day, estimated 
incidence of OA ranges from 0% to 10%.70 
 
A multicentre, cross-sectional study evaluated the 
relationship between serum concentrations of boron with 
inflammatory markers, disease duration, and severity in 
patients with knee OA (n = 43).71 The results showed that 
serum boron levels were significantly lower in OA patients 
compared with controls (p < 0.0001), and found to be 
significantly correlated with disease duration (p = 0.002) 
and severity (p < 0.0001). 
 
Animal studies suggest that boron works synergistically 
with vitamin D (increasing its biological half-life and 
bioavailability) to support bone mineralisation and 
modulate cartilage metabolism, thus reducing the 
negative effects of vitamin D deficiency on bone and 
cartilage health.65,72 
 
Vitamin D3 

Vitamin D plays a role in many biological processes, 
especially in bone metabolism and muscle function, and is 
mediated by vitamin D receptors.73 
 
Vitamin D is a steroid hormone precursor that undergoes 
chemical conversion in the liver and kidney: the first 
reaction produces 25-hydroxycholecalciferol (25(OH)D), an 
objective indicator of vitamin D status, and the second 
produces the main bioactive form,  
1,25-dihydroxycholecalciferol (1,25(OH)2D).74 
 
Vitamin D from cutaneous synthesis or dietary sources is 
likely to be intermittent. Optimising vitamin D levels with 
supplemental vitamin D is usually required as irregular 
intake of vitamin D, regardless of source, may lead to a 
deficiency. 
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Osteoarthritis 

Recent evidence suggests that OA is not merely a disease 
of cartilage but a disease of the entire joint and that 
inflammation may play an important role. Vitamin D as an 
immunomodulator and anti-inflammatory agent may 
attenuate inflammation in affected joints.75 
 
Results of a study of patients with medial femoro-tibial 
knee OA (n = 38) showed that vitamin D levels were 
significantly decreased in knee OA patients compared to 
age, sex, and BMI-matched pain free controls (n = 20).76 
Significant deterioration of the medial menisci was 
observed in OA patients with vitamin D levels less than 
25 nmol/L, suggesting that vitamin D deficiency may play 
a role in the progression of medial femoro-tibial knee 
OA.76,77 
 
In several imaging studies, vitamin D deficiency has been 
associated with decreased cartilage thickness. For 
example, in a cohort of 1,104 elderly men from the 
Osteoporotic Fractures in Men Study, vitamin D serum 
levels were determined by mass spectrometry, followed 
by pelvic radiographs about 4.6 years later. Follow-up 
results showed that men with radiographic hip OA had a 
slower 6-metre walking time, reported more hip pain and 
had a higher prevalence of vitamin D insufficiency 
(25(OH)D: 38-75 nmol/L) and vitamin D deficiency 
(25(OH)D: ≤ 37 nmol/L) compared with controls.78 
 
Joint Pain 

Research has shown that vitamin D exerts anatomic, 
hormonal, neurological, and immunological influences on 
pain manifestation, thereby potentially playing a role in 
the aetiology and maintenance of chronic pain states and 
associated comorbidities.79-82 
 
A number of studies suggest a link between low levels of 
vitamin D and incidence of acute and chronic joint pain. 
For example, a 5-year, longitudinal population-based 
cohort study of randomly selected adults aged 50-80 years 
(mean 62 years; n = 769) was undertaken to investigate 
whether serum vitamin D predicts change in knee and hip 
pain in older adults. The results showed that moderate 
vitamin D deficiency (25(OH)D: 12.5-25 nmol/L) 
independently predicts incident, or worsening of, knee 
pain over 5 years (p = 0.002) and, possibly, hip pain over 
2.4 years. The authors suggest that correcting moderate 
vitamin deficiency may attenuate worsening of knee or 
hip pain in elderly people.83 
 
Rheumatoid Arthritis 

Evidence demonstrates that vitamin D levels may correlate 
inversely with occurrence, development, disease activity 
and flare-ups of rheumatoid arthritis.84-89 Multiple meta-
analyses have also demonstrated that, compared to 
healthy controls, serum vitamin D levels are significantly 

lower and vitamin D deficiency more prevalent in RA 
patients.84,87,89 
 
Falls in the Elderly 

Vitamin D deficiency is an independent predictor of falls in 
older people due to its association with impaired balance, 
increased muscle weakness, and impaired strength and 
physical function 90,91 
 
In a systematic review on vitamin D supplementation on 
muscle strength, gait and balance in older adults, it was 
demonstrated that vitamin D supplementation significantly 
improved postural sway, lower-extremity strength and 
balance with doses of 800 to 1,000 IU per day. Gait was 
not affected.92 These beneficial effects provide a 
mechanism to explain the results from an earlier meta-
analysis that established vitamin D alone in doses of 700 
to 1,000 IU per day in older adults reduced fall risk and 
rate of falls.93 
 
This beneficial effect on fall reduction in isolation from 
exercise prescription seems to occur through action on 
neuromuscular function.93,94 
 
Safety 

Vitamin D supplementation is cautioned in patients with 
sarcoidosis or hyperparathyroidism without medical 
supervision. High doses capable of inducing 
hypercalcaemia may precipitate arrhythmias in patients 
taking digitalis.95 
 

Supportive Formulation 

These supplements, nutrients and Boswellia would complement 
each other to support the following actions: 
• connective tissue support; 
• relief of joint swelling and joint pain; 
• anti-inflammatory, analgesic; 
• antioxidant. 

 

Indications 

• Osteoarthritis, rheumatoid arthritis. 
• Joint injury. 
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