Efficacy and Safety of Fish Oil in Treatment of Knee Osteoarthritis
Pornrawee Peanpadungrat3
Karnt Wongsuphasawat4

ABSTRACT
Objective: To study the efficacy and safety of fish oil in treatment of knee osteoarthritis
Material and Method: 75 participants were divided into 3 groups of 25 people to study efficacy
results after taking fish oil 1000mg and 2000mg once a day for 8 weeks. In 1000 mg of fish oil
contained EPA 400mg and DHA 200mg. All participants had completevisual analog scale for
measure knee pain, WOMAC functional subscalefor assess knee function, measure 100 meters
walking velocity and 3 steps walking time before take fish oil and re-measure all parameters at 8
-12 weeks after take fish oil to compare the result.
Results: All parameters had statistically significant better difference in the group of participants
who had taken fish oil when compared to control group. The average score of patient‘s
satisfaction was 9.06 from 10 and also by verbal response of 50 participants everyone felt good
and happy with fish oil. One participant had hematuria from silent CA bladder at 10th week but
the other 49 participants were safe without any complications from fish oil.
Conclusion: fish oil 1000-2000mg daily supplementation had significant efficacy to improve
knee performance and also had safety in mild to moderate stage of knee osteoarthritis patients.
But 2000mg of fish oil the higher dose had not significant higher efficacy than 1000mg of fish
oil.
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1. RESEARCH BACKGROUND
Fish oilsupplementshave beenwidely popular especially in theelderlyandpeople whowant
tostay healthy. The essential ingredient in fish oil is Omega-3 fatty acids. There are two main
types of omega-3 fatty acids. Long-chain omega-3 fatty acids are EPA (eicosapentaenoic acid)
and DHA (docosahexaenoic acid). These are plentiful in fish and shellfish. But Algae often
provides only DHA[1], The other type of omega-3, Short-chain omega-3 fatty acids are ALA
(alpha-linolenic acid). These are found in plants, such as flaxseed. Though beneficial, ALA
omega-3 fatty acids have less potent health benefits than EPA and DHA.
The omega-3 fatty acidseicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA),
precursors of certain eicosanoids are known to reduce inflammation in the body[2,3], and have
other health benefits. Hundreds of studies suggest that omega-3 may provide some benefits to a
wide range of diseases e.g.; cardiovascular disease[4], asthma, depression[5,6], cancer[7,8], ADHD,
and autoimmune diseases, such as SLE[9] and rheumatoid arthritis. BecauseAllof these diseases
have a common genesis in inflammation that in large enough amounts omega-3 reduce the
inflammatory process that leads to many chronic conditions. Researchers are also found that fish
oil helps relieve joint pain in rheumatoid arthritis[10,11].Polyunsaturated fatty acidsin fish oil have
anti-inflammation effects. Reducing leukotriene, substances that cause inflammation help relieve
pain. So rheumatoid patients can reduce using of analgesic or NSAIDs[12]. These help reduce
complications or adverse reactions from the use of anti-inflammatory drug (NSAIDs). But we
have little research on the effects of fish oil to reduce inflammation in patients with osteoarthritis.
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This is the reason for this research to study the efficacy and safety of fish oil in knee
osteoarthritis. The results may useful to prevent osteoarthritic pain and promote joint health.
Fish oil may be another safety choice for knee osteoarthritis patients. Form review articles, many
researches have shown benefits of fish oil supplementation that can alleviate the symptoms of
rheumatoid arthritis which almost involve small joints of hands and feet. At least 13 published
randomized, controlled clinical trials have reported significant benefits of fish oil
supplementation in rheumatoid arthritis patients. But there are few studies of fish oil in human
knee osteoarthritis, the larger joint.
2. OBJECTIVE To study the efficacy and safety of fish oil in treatment of knee osteoarthritis
3. METHODOLOGY
The study populations were patients with inactive primary knee osteoarthritis include
male and female who have aged between40-75years.
Inclusion criteria
 knee Pain with one of these abnormal x-ray finding
 Joint space narrowing
 Subchondral sclerosis (increased bone formation around the joint)
 subchondral cyst formation
 osteophytes
 with one of the 3 following criteria
 age more than 50 years
 morning joint stiffness
 knee crepitation
 Aged40-75years
 Did not receive anti-inflammatory drugs(NSAIDs)within 3months
 Voluntarily consent to participate in the study and signed or fingerprinted by themselves

 Exclusion criteria
 the other diseases that cause arthritis e.g.: autoimmune disease, injury, septic arthritis, congenital joint
deformity, hyperuricemiaฯ
 history of bleeding disorder or risk to bleeding e.g.: peptic ulcer
This was Quasi-experimental research to study efficacy and safety of fish oil in treatment
of knee osteoarthritis. 75 participants were divided into 3groups of 25 people.
 Participants group1 : Behavior modification for preserve knee function without fish oil
supplement
 Participants group2: Behavior modification for preserve knee function with fish oil 1000mg
daily for 8 weeks continuously.
 Participants group3: Behavior modification for preserve knee function with fish oil 2000mg
daily for 8 weeks continuously.
Knee pain score by visual analog scale, knee function by walking velocity on flat ground,
times for go up and down 3steps stair and knee function by WOMAC functional subscale had
measured and compared before and after the study. Patient‘s satisfaction and safety after taking
fish oil for 8 weeks had also considered. And the study also compared the effectiveness between
three groups. The parameters were:
 Knee pain scoring by visual analog scale
 Knee stiffness








Knee function
Times for Walking 100 meters on flat ground
Times for go up and down 3steps
Determine subjective knee function by WOMAC functional subscale
Patients Satisfaction
Safety after taking fish oil for 8 weeks

Statistical analysis
Descriptive statistic demonstrated demographic data of volunteers such as percentage,
mean. Statistical analysis between 3 groups had performed by one way ANOVA, P-value ≤ 0.05
was considered significant.

4. RESULTS
Seventy-five Thai participants with mild to moderate stage of knee osteoarthritis were
recruited from the Thammasat university hospital elderly club and Wat Suwannaram Ayutthaya
elderly club. There were 4 males and 71 females participants. Their average age was 66.27 years
old and average BMI was 24.20. The diagnosis of knee osteoarthritis was done by knee Pain with
one of abnormal x-ray finding criteria and one of symptomatic criteria. The participants must not
received anti-inflammatory drugs(NSAIDs) within 3months. All participants had finished the
study, nobody dropped out.
At the beginning, there were no statistically significant of age, BMI difference, 100
meters walking times, knee stiffness score and knee functional score between the three groups.
But up and down 3steps walking time was statistically significant difference between group1group2 and group2-group3 when measured before the study. Existing pain score by visual analog
scale also was statistically significant difference between group2-group3
Participants group1 had only behavior modification for preserve knee function without
fish oil supplement. After 8 weeks the participants in this group had increased knee pain score
and had impaired knee functional score with statistically significant difference at P-value =
0.0001 and P-value = 0.0039, respectively. 100 meters walking times, up and down 3 steps
walking times and knee stiffness score of group1 were not significant difference, as illustrated in
table 1.
Table1 comparative analysis before and after the study of Group1 participants by paired T-test
Variable
Mean Before Mean After
Mean diff
SD
pvalue
Walking time
1.2896
1.284
-0.0056
0.1011 0.7843
3steps walking time
6.186
5.9004
-0.2856
0.9300 0.1378
Pain score
2.6285
3.2453
0.6168
0.6470 0.0001
Stiffness score
3.0277
2.6737
-0.354
0.2127 0.1091
Functional score
2.5383
3.1171
0.5788
0.9055 0.0039
In group2, participants had behavior modification for preserve knee function with fish oil
1000mg daily for 8 weeks continuously, all parameters of this group were statistically significant
difference at P-value = 0.0001 when the difference between before and after the study had
analyzed by paired T-test, as illustrated in table2.

Table 2 comparative analyses before and after the study of Group2 participants by paired T-test
Variable
Mean Before Mean After
Mean diff
SD
pvalue
Walking time
1.262
1.1764
-0.0856
0.0797 0.0001
3steps walking time
9.0639
7.0439
-2.02
2.1867 0.0001
Pain score
2.064
0.312
-1.752
0.7489 0.0001
Stiffness score
3.02
0.68
-2.34
1.1965 0.0001
Functional score
2.8288
0.7444
-2.0844
0.8646 0.0001
In group3, participants had behavior modification for preserve knee function with fish oil
2000mg daily for 8 weeks continuously, all parameters of this group were statistically significant
difference at P-value < 0.0001 when the difference between before and after the study had
analyzed by paired T-test, as illustrated in table 3.
Table3 comparative analysis before and after the study of Group3 participants by paired T-test
Variable
Mean Before Mean After
Mean diff
SD
pvalue
Walking time
1.3344
1.1764
-0.158
0.0817 0.0001
3steps walking time
6.0384
5.3744
-0.664
0.7342 0.0001
Pain score
3.656
1.788
-1.868
1.6090 0.0001
Stiffness score
3.52
1.788
-1.732
1.2844 0.0001
Functional score
3.378
1.9008
-1.4772
0.8488 0.0001
The statistical analysis for correlation between three groups had done by one way
ANOVA, as illustrated in table4. Between group2 and group1, the result showed significant
difference in all parameters. And between group3 and group1, the result also showed significant
difference in all parameters except 3steps walking time. The mean of difference of 3steps
walking time of group 3 had improved more than group1 but there was not significant.
The significant difference between participant‘s group2 and group3 had shown in only
one parameter, 100 meters walking time. Knee stiffness score and knee functional score showed
more better difference in group2 than group3 but there was not significant. There was significant
difference of mean 3steps walking time in group2 more than group3. Group3 Participants had
more difference in Knee pain parameter than group2 but there was not significant, too.
Table 4summary of comparative analysis between three groups by one way ANOVA
mean 100m mean 3step mean
knee mean
knee mean
knee
walking time walking time pain
score stiffness
functional
difference
difference
difference
score
score
difference
difference
Group2- -0.08
-1.7344
-2.3688
-1.986
-2.6632
1
P=0.006
P=0.0001
P=0.0001
P=0.0001
P=0.0001
Group3- -0.1524
-0.3784
-2.4848
-1.378
-2.056
1
P=0.0001
P=1.00
P=0.0001
P=0.0001
P=0.0001
Group3- -0.0724
+1.356
-0.116
+0.608
+0.6072
2
P=0.015
P=0.004
P=1.00
P=0.222
P=0.049
Patient‘s satisfaction after taking fish oil for 8 weeks also considered and recorded by
subjective scoring from 1-10. The average of patient‘s satisfaction was 9.06. The difference
between group 2 and group 3 was not significant. And also by verbal response, all of 50

participants felt good and happy with fish oil. 6 participants asked to buy fish oil from the
researcher for themselves to continue and for their cousins.
Table 5 Patients satisfaction after taking fish oil
Satisfaction
Mean
SD
Group2
9.2
0.6454
Group3
8.92
0.9092
Total
9.06
0.7930

Mean difference
0.28

t
1.2556

P-value
0.2154

One participant had hematuria from silent CA bladder at 10th week but the other 49
participants were safe without any complications from fish oil.
5. CONCLUSION AND DISCUSSION
In this study, all of knee functions and knee pain parameters had significant improved
after taking fish oil supplement with highly patient‘s satisfaction and safety. Noticeably, fish oil
1000-2000mg daily supplementation had significant efficacy to improve knee performance and it
was safe in mild to moderate stage of knee osteoarthritic patients. But 2000mg of fish oil the
higher dose had not significant higher efficacy than 1000mg of fish oil.
ACKNOWLEDGEMENTS
First and foremost I offer my sincerest gratitude to School of Anti-Aging and
Regenerative Medicine, Mae Fah Luang University, who has given me about anti-Aging
knowledge and Faculty of Medicine Thammasat University, who has funded this research.
The key to success that gave this thesis completing well was the assistance from several
groups of people especially Dr.Karnt Wongsuphasawat, my instructor and advisor who has
supported me throughout my thesis with his patience and knowledge. I also thank Members of
Thammasat university hospital elderly club and Wat Suwannaram Ayutthaya elderly club, the
lovely participants.
Finally all of merit accruing from the results of this study, I would give to all Thailand
elderly. I wish them to have healthy body, healthy mind and better quality of life. If there was
any error occurred, I have to apologize for everything wrong.
REFERENCES
[1] Falk-Petersen, S.; Sargent, J. R.; Henderson, J.; Hegseth, E. N.; Hop, H.; Okolodkov, Y. B.
(1998). "Lipids and fatty acids in ice algae and phytoplankton from the Marginal Ice Zone
in the Barents Sea". Polar Biology 20 (1): 41–7. Doi: 10.1007/s003000050274. INIST:
2356641.
[2] Moghadasian, M. H. (2008). Advances in Dietary Enrichment with N-3 Fatty Acids. Critical
Reviews
in
Food
Science
and
Nutrition,
48(5),
402–410.
Doi:
10.1080/10408390701424303. PMID18464030.
[3] Cleland, L., James, M. &Proudman, S. (2006). Fish oil: What the prescriber needs to know.
Arthritis
Research
& Therapy,
8(1),
679–681.
Doi:
10.1186/ar1876.
PMC1526555.PMID16542466.
[4] Ethan M. Balk, Alice H. Lichtenstein, Mei Chung, Bruce Kupelnick, Priscilla Chew, Joseph
Lau.. Effects of omega-3 fatty acids on serum markers of cardiovascular disease risk: A
systematic review. AtherosclerosisVolume 189, Issue 1, November 2006, Pages 19–30.
DOI: 10.1016/j.atherosclerosis.2006.02.012
[5] Su, Kuan-Pin; Huang, Shih-Yi; Chiu, Chih-Chiang; Shen, Winston W. (2003). "Omega-3
fatty acids in major depressive disorder". European Neuropsychopharmacology13 (4):
267–71. Doi: 10.1016/S0924-977X(03)00032-4. PMID12888186.
[6] Naliwaiko, K.; Araújo, R.L.F.; Da Fonseca, R.V.; Castilho, J.C.; Andreatini, R.; Bellissimo,
M.I.; Oliveira, B.H.; Martins, E.F.; Curi, R.; Fernandes, L.C.; Ferraz, A.C. (2004).

"Effects of Fish Oil on the Central Nervous System: A New Potential Antidepressant?".
Nutritional Neuroscience 7 (2): 91–9. Doi: 10.1080/10284150410001704525.
PMID15279495.
[7] Augustsson, Katarina; Michaud, Dominique S.; Rimm, Eric B.; Leitzmann, Michael F.;
Stampfer, Meir J.; Willett, Walter C.; Giovannucci, Edward (2003). "A Prospective Study
of Intake of Fish and Marine Fatty Acids and Prostate Cancer". Cancer epidemiology,
biomarkers & prevention 12 (1): 64–7. PMID12540506.
[8] De Deckere, E A M (1999). "Possible beneficial effect of fish and fish n-3 polyunsaturated
fatty acids in breast and colorectal cancer". European Journal of Cancer Prevention 8 (3):
213–21. Doi: 10.1097/00008469-199906000-00009. PMID10443950.
[9] Duffy, EM; Meenagh, GK; McMillan, SA; Strain, JJ; Hannigan, BM; Bell, AL (2004). "The
clinical effect of dietary supplementation with omega-3 fish oils and/or copper in
systemic lupus erythematosus". The Journal of Rheumatology 31 (8): 1551–6.
PMID15290734.
[10] Kremer, Joel M. n-3 fatty acid supplements in rheumatoid arthritis. American Journal of
Clinical Nutrition, Vol. 71 (suppl), January 2000, pp. 349S-51S
[11] Fortin, Paul R., et al. Validation of a meta-analysis: the effects of fish oil in rheumatoid
arthritis. Journal of Clinical Epidemiology, Vol. 48, 1995, pp. 1379-90
[12] Kremer, Joel M., et al. Effects of high-dose fish oil on rheumatoid arthritis after stopping
nonsteroidalanti-inflammatory drugs. Arthritis & Rheumatism, Vol. 38, August 1995, pp.
1107-14

