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Introduction: Osteoarthritis is an inflammatory disorder and the most common human joint disease. Considering 
the anti-inflammatory properties of selenium, we aimed to investigate the relationship between selenium and the 
risk of osteoarthritis in this study.
Materials and Methods: The present study was a systematic review and meta-analysis based on the PRISMA 
guidelines, conducted in databases including Web of Science, Cochrane, ProQuest, PubMed, and Google Scholar 
Search Engine for articles published until December 12, 2023. Data was analyzed using STATA 14 software, and 
tests with p-values lower than 0.05 were considered statistically significant.
Results: Seven cross-sectional studies with 412998 participants were combined, and results indicated that selenium 
intake increased the risk of osteoarthritis (OR: 1.26; 95% CI: 1.06, 1.49). However, the risk of osteoarthritis in 
individuals with low, moderate, and high serum selenium levels was (OR: 1.03; 95% CI: 0.81, 1.31), (OR: 0.97; 
95% CI: 0.83, 1.13), and (OR: 0.99; 95% CI: 0.99, 1), respectively. The relationship between serum selenium level 
and the risk of osteoarthritis in male and female patients were also (OR: 0.99; 95% CI: 0.98, 0.99) and (OR: 0.99; 
95% CI: 0.98, 0.99), respectively. Findings showed the relationship between serum selenium level and knee (OR: 
1.11; 95% CI: 0.89, 1.38) and hip (OR: 1.23; 95% CI: 0.86, 1.77) osteoarthritis.
Conclusion: Selenium intake increased the risk of osteoarthritis by 26%. However, there was no statistically 
significant relationship between the serum selenium level and the risk of osteoarthritis. Considering the limited 
number of reviewed studies, further studies in this field are required.
Registration: This study has been compiled based on the PRISMA checklist, and its protocol was registered on the 
PROSPERO (ID: CRD42023494294) and Research Registry (UIN: reviewregistry1762) website.
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Introduction
Osteoarthritis is the most frequent joint disease 
worldwide, especially among older adults(1). 
Studies revealed that genetics, obesity, and 
unhealthy diets are among the risk factors 
for osteoarthritis (2-4). Clinical symptoms 
of osteoarthritis include slowly progressing 
joint pain, tenderness, stiffness, swelling, 
deformity, and limitation of motion, which 
seriously disrupt daily functions and reduce 
the quality of life (5,6). Osteoarthritis mainly 
involves several joints, including the knee, 
hip, hand, big toe, and spine. Considering the 
highest occurrence of osteoarthritis in the 
knee and hip, it affects motion and increases 
the demand for total joint replacement and 
healthcare needs by causing disabilities in 
patients (7,8). Since osteoarthritis can cause 
disability, it significantly impacts the patients, 
care providers, and medical costs (9). 

The significant anti-inflammatory, 
antioxidant, and antiviral properties of 

Key point 

This meta-analysis explores the link between selenium 
and osteoarthritis risk, revealing that selenium intake is 
associated with a 26% increased risk of osteoarthritis. 
However, serum selenium levels show no significant 
correlation with the condition. Further research is 
needed to fully understand this relationship, given the 
limited number of studies reviewed.

selenium have made it vital for human health 
(10,11). With considerable health benefits, 
selenium plays critical roles in the metabolism 
of thyroid hormone, male reproductive 
system, immune system function, and anti-
inflammatory and free radicals detoxification 
pathways (12-16). Furthermore, selenium 
level is associated with different disorders, 
including cardiovascular diseases, type 2 
diabetes mellitus, infertility, acute or chronic 
kidney injury, viral infections, mortality, and 
neurological diseases (17-19), as the serum 
selenium level of patients with osteoarthritis is 
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lower than that of healthy individuals (20). Accordingly, in 
this study, we aimed to investigate the relationship between 
selenium and the risk of osteoarthritis using systematic 
review and meta-analysis methods.

Materials and Methods
The present study used systematic review and meta-
analysis methods based on Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines (21). The study protocol was registered at the 
International Prospective Register of Systematic Reviews 
(PROSPERO).

Search strategy
The published articles until December 12, 2023, were 
searched in databases Web of Science, Cochrane, 
ProQuest, PubMed, and Google Scholar Search Engine. 
Medical Subject Headings (MeSH) keywords ‘Selenium, 
Osteoarthritis, Arthrosis, Degenerative Arthritis, 
Osteoarthrosis, Kidney protection.’ and their equivalents 
were used to search the sources. In the advanced search, the 
keywords were combined using the ‘AND - OR’ operators. 
In the manual search, a list of eligible studies was reviewed. 
The strategy of search in the Web of Science database was 
as follows:  Osteoarthritis OR Arthrosis OR Degenerative 
Arthritis OR Osteoarthroses (All Fields) AND Selenium 
(All Fields).

PICO component: 
•	 Population: studies investigating the relationship 

between selenium and the risk of osteoarthritis. 
Exposure/Intervention: selenium. 

•	 Comparison: individuals without osteoarthritis. 
•	 Outcomes: the odds ratio for selenium and risk of 

osteoarthritis.

Inclusion criteria 
Observational studies that examined the relationship 
between selenium and the risk of osteoarthritis.

Exclusion criteria
 Exclusion criteria included duplicate studies, in vitro and 
in vivo studies, narrative reviews, descriptive studies, low-
quality studies, studies without accessible full text, and 
studies that lacked the required data for analysis.

Quality assessment
The quality of the observational studies was examined using 
the Newcastle-Ottawa Scale (NOS) (22), which included 
three viewpoints: participant selection, comparability, and 
result evaluation. Articles that achieved at least six stars 
entered the present mete-analysis as high-quality studies. 
Then, the two researchers examined the inconsistencies 
and reached a similar answer after consultation with each 
other.

Data extraction
Two researchers extracted the data independently. The 
extracted data included the author’s name, study design, 
sample size, age of the patients, time and location of the 
study, the odds ratio between selenium level and risk of 
osteoarthritis, and its 95% confidence interval. The third 
researcher reviewed the extracted data of the previous 
researchers and addressed the errors.

Statistical analysis
The log odds ratio (OR) was used for each article to 
combine the studies, and the I2 index was used to investigate 
the inter study heterogeneity. The I2 index included three 
categories (lower than 25%: low heterogeneity; between 
25% and 75%: mild heterogeneity; higher than 75%: high 
heterogeneity). The randomized effects model was used 
to examine the relationship between serum selenium 
level and risk of osteoarthritis, and the fixed effects 
model was used to determine the relationship between 
selenium intake through diet and risk of osteoarthritis. 
Data was analyzed using the STATA 14 software, and tests 
with P values lower than 0.5 were considered statistically 
significant (P < 0.05).

Results
A total of 511 articles were found by searching the 
databases, 217 of which were duplicates and were removed. 
Then, the abstracts were reviewed, and 24 studies without 
accessible full texts were removed from the study. In the 
next step, 82 studies lacked the required data for analysis, 
and 118 other articles exited the meta-analysis due to other 
exclusion criteria. Seven high-quality articles entered the 
study (Figure 1).

This meta-analysis examined seven cross-sectional 
studies with 412 998 participants. Table 1 presents some of 
the information obtained from the reviewed articles.

Calculates indicated the risk of osteoarthritis in 
individuals with low (OR: 1.03; 95% CI: 0.81, 1.31), mild 
(OR: 0.97; 95% CI: 0.83, 1.13), and high serum selenium 
levels (OR: 0.99; 95% CI: 0.99, 1). The relationships were 
statistically insignificant, and no significant relationship 
was observed between the serum selenium level and the 
risk of osteoarthritis (Figure 2).

There was a statistically significant relationship between 
the serum selenium level in male patients and the risk of 
osteoarthritis. Reports indicated a significant relationship 
between the serum selenium level in female individuals 
and the risk of osteoarthritis. However, note that only a 
few studies reported the results by sex. On the other hand, 
there was no significant relationship between the serum 
selenium level and the osteoarthritis-affected joint (i.e., 
knee or hip) (Table 2).

According to Figure 3, the relationship between 
selenium intake through diet and the risk of osteoarthritis 
was statistically significant. Selenium intake through diet 
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increased the risk of osteoarthritis by 26% (OR: 1.26; 95% 
CI: 1.06, 1.49).

The publication bias diagram showed no publication 
bias during the search process (P = 0.634) (Figure 4).

Discussion
Inconsistent with previous studies reporting that higher 

serum selenium levels or high selenium intake reduced 
the risk of cancer and osteoporosis, the present study 
indicated that high serum selenium levels increased the 
risk of osteoarthritis.

According to a study by Cui et al, the highest serum 
selenium level decreased the risk of prostate carcinoma 
compared with the lowest serum selenium level (OR: 

Figure 1. The PRISMA flow chart of study selection.

Table 1. A summary of the information extracted from the reviewed articles

First Author, Year Country Sample Size Mean Age by Year Duration of Study Serum Selenium Levels

Yang WM, 2023 (23) USA 4200 ≥20 2011–2016 Low

Yang WM, 2023 (23) USA 4200 NR 2011–2016 Moderate

Yang WM, 2023 (23) USA 4200 NR 2011–2016 High

Zhu Y, 2023 (24) China 86 NR
January 2020 to December 

2022
Moderate

Xia F, 2022 (25) USA 15234 49.6 2011-2020 Low

Xia F, 2022 (25) USA 15234 NR 2011-2020 Moderate

Xia F, 2022 (25) USA 15234 NR 2011-2020 High

Wang N, 2022 (26) China 1032 ≥50 NR Low

Wang N, 2022 (26) China 1032 NR NR Moderate

Qu Z, 2021 (27) UK 361141 NR NR Moderate

First author, year Country Sample size Mean age by year Duration of study Selenium intake

Yang WM, 2023 (23) USA 4200 >20 2011–2016 128.59 mcg/d

Deng X, 2023 (28) USA 26620 NR 2003–2016 NR

Li H, 2016 (29) China 4685 NR October 2013 to July 2014 66.74 μg/d

NR, not reported.
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0.76; 95% CI: 0.64, 0.91) (30). Reports of another meta-
analysis by Gong et al investigating the relationship 
between selenium and the risk of gastric cancer indicated 
that high selenium levels decreased the risk of gastric 
neoplasms in case-control (OR: 0.62; 95% CI: 0.44, 0.89) 
and cohort (OR: 0.87; 95% CI: 0.78, 0.97) studies (31). 
A previous meta-analysis by He et al showed that higher 
serum selenium levels were a protective factor against 
cervical carcinoma (OR: 0.55; 95% CI: 0.42, 0.73) (32). 
Based on the results of another meta-analysis by Xie et al, 
individuals with higher selenium intake faced a lower risk 

of osteoporosis (OR: 0.47; 95% CI: 0.31, 0.72), and patients 
with osteoporosis had significantly lower serum selenium 
levels compared with healthy individuals (WMD: -2.01; 
95% CI: -3.91, -0.1) (33). Results of a meta-analysis by 
Ma et al examining trace metals common in rheumatoid 
arthritis demonstrated lower serum selenium levels (SMD: 
-1.04; 95% CI: -1.58, -0.50) in rheumatoid arthritis patients 
(34). The results of the cited studies were inconsistent 
with our study. The mentioned studies reported that 
high serum selenium levels play a protective role against 
the incidence of diseases including rheumatoid arthritis, 

Figure 2. Examining the relationship between serum selenium level and the risk of osteoarthritis, along with its 95% confidence interval.

Figure 3. Examination of the relationship between dietary selenium intake and the risk of osteoarthritis, along with its 95% confidence interval.

Table 2. Investigating the relationship between serum selenium level and the risk of osteoarthritis based on the gender of the patients and the joint involved with 
osteoarthritis

Subgroups OR Low limit Upper limit P value I2 (%)

Gender 
Male 0.990 0.986 0.993 0.370 4.7

Female 0.990 0.985 0.994 0.513 0

Joint 
Hip 1.230 0.860 1.770 0.537 0

Knee 1.110 0.890 1.380 0.362 1.6

OR: Odds ratio.
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prostate, cervical, and gastric cancers, and osteoporosis, 
which are acceptable considering the anti-inflammatory 
and antioxidant properties of selenium reports.

A recent meta-analysis by Cai et al showed that exposure 
to high selenium levels protected individuals against 
cancer (R: 0.78; 95% CI: 0.73, 0.83) (35). Similarly, Wang 
et al demonstrated that high selenium intake significantly 
reduced the risk of pancreatic cancer compared with low 
selenium intake (RR: 0.65; 95% CI: 0.48, 0.88) (36). In a 
study by Peng et al with 3250 participants, the authors 
reported that compared with the lowest selenium intake, 
the highest selenium intake was associated with reduced 
risk of osteoporosis (OR: 0.63; 95% CI: 0.41–0.96) (37). 
A cross-sectional study by Grili et al showed that the 
odds ratio of osteoporosis in postmenopausal women in 
the highest selenium intake quartile compared with the 
lowest quartile was (OR: 0.02; 95% CI: 0.001–0.41) (38). 
The results of these studies were inconsistent with the 
current meta-analysis as in the cited studies, selenium 
intake reduced the risk of diseases including pancreatic 
carcinoma and osteoporosis. In contrast, in our study, 
selenium intake was a risk factor for osteoarthritis.

Based on a cohort study by Konstari et al on 4953 
individuals, the risk ratio of knee osteoarthritis for low 
magnesium intake was (R: 1.28; 95% CI: 0.78–2.10). Low 
magnesium intake through diet did not affect the risk 
of knee arthritis (39). The results of our study, however, 
showed that high selenium intake considerably increased 
the risk of osteoarthritis. Accordingly, we recommend 
reducing the selenium intake through diet in patients with 
osteoarthritis.

Limitations of the study 
Limitation of the number of reviewed studies; all the 
studies were cross-sectional, and the studies were not 
diversified; the cut-off point of serum selenium level 
in the reviewed studies was not similar; examining the 
relationship between the serum selenium level and the 
risk of osteoarthritis based on the age of the patients was 
not possible; investigating the relationship between the 

selenium intake through diet and the risk of osteoarthritis 
based on the dosage was not possible.

Conclusion
The present study indicated that selenium intake increased 
the risk of osteoarthritis by 26%. However, there was 
no statistically significant relationship between the 
serum selenium level and the risk of osteoarthritis. In 
fact, low serum selenium level was not a risk factor for 
osteoarthritis, and high serum selenium levels did not 
prevent osteoarthritis. However, considering the limited 
number of reviewed studies, further studies in this field 
are required.
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