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Breugem et al. (2011)
Patients were evaluated at the clinic and completed 4 questionnaires
SF-36, 
Oxford 12-item, 
IKDC,
Cycling questionnaire
-
-
-
-
· The chances of being able to cycle decrease by 5% every year.
· The chance is 1.98 times higher for male patients compared to females.
· The chances of experiencing pain while cycling increases by 8% per unit rise of BMI.
Oliveira et al. (2012)
Exercise group did 8-week exercise including cycling, hamstrings stretching, and quadriceps strengthening. Instruction group did 8-week instructions about KOA.
WOMAC,
KOOS,
Lequesne Index
TUG test
-
-
-
· The exercise group showed statistically significant improvement regarding the aspects of pain, function, and stiffness, and the Lequesne Index, as compared with the Instruction Group.
Kutzner et al. (2012)
All subjects peddled at power levels between 25 and 120 W, cadences of 40 and 60 rpm, and 2 seat heights and compared with walking condition
-
-
-
Tibiofemoral forces (Fx, Fy, Fz, Fresultant)
-
· The lowest forces can be expected while cycling at a low power level, a high cadence, and a high seat height.
Salacinski et al. (2012)
Cycling group participated in a community-based 12-week cycling program. Control group did daily activities and routine exercise.
WOMAC,
KOOS,
KOS-ADL,
VAPS,
IPAQ
6MWT,
1RM test
Gait velocity
-
Lower-body muscle strength
· After 12-week group cycling, KOA patients showed significantly greater improvements in motor functions and more reduction in pain with walking, knee joint stiffness.
Sheth et al. (2014)
Group A did cycling exercise program and group B did supervised walking exercise. Both performed 30 min/day and five days/week for 3 weeks.
VAS,
Lequesne Index,
SF-36
-
-
-
-
· Statistically significant improvement in three scores in both groups.
· No statistically significant difference in outcome measures between the groups.
Continued
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Gardner et al. (2015)
All subjects pedalled in 3 cycling conditions (neutral, 5° toe-in, 10° toe-in) with 80 W at 60 rpm.
KOOS,
VAS
-
Flexion, adduction and external rotation angles
Three PRFs,
Extensor, abduction, and internal rotation moments
-
· For peak knee adduction angle, there was a 61% and 73% decrease in the 5° and 10° toe-in conditions compared to neutral in the KOA group and a 77% and 109% decrease in the healthy group. 
· A positive correlation between K–L score and both peak knee adduction angle and abduction moment.
Alkatan et al. (2016)
Subjects performed cycling or swimming exercise training for 45 min/day, 3 days/week for 12 weeks.
WOMAC,
SF-36,
Godin physical activity score
6MWT
Walk speed

-
Grip strength,
Isokinetic knee extensor and flexor peak torque
· Significant reductions in joint pain, stiffness, physical limitation, and improvements in muscle strength in both groups.
· No differences in the magnitude of improvements between swimming and cycling training.
Gardner et al. (2016)
All subjects pedalled in 3 cycling conditions (neutral, 5° wedge, 10° wedge) with 80 W at 60 rpm
KOOS,
VAPS
-
Peak flexion, adduction and external rotation angles
Three PRFs,
Peak extensor, abduction and internal rotation moments
-
· A 22% decrease in the internal knee abduction moment with the 10° wedge. 
· An increase in vertical and horizontal pedal reaction force with wedges.
Silvis et al. (2016)
Exercise sessions (including cycling/land treadmill/water treadmill) were completed three times weekly for 8 weeks.
WOMAC,
KOOS,
SF-12
-
-
-
-
· All groups improved in WOMAC, and no statistically significant difference was noted between groups.
· 80% of the water treadmill group improved vs 60% upright cycle and 62% land treadmill.
Continued
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RAJ et al. (2017)
Group A and B subjects performed supervised exercise program with and without low-intensity cycling for a period of 4 weeks, respectively.
WOMAC
6MWT
-
-
-
· The experimental group shows greater improvement in pain, stiffness, and physical function than the control group.
Buddhadev et al. (2018)
All subjects performed 2-min bouts cycling at 4 workload-cadence conditions (75 W at 60 rpm, 75 W at 90 rpm, 100 W at 60 rpm, and 100 W at 90 rpm).
KOOS

-
Power outputs,
Cadence,
Asymmetry index
Anterior-posterior and normal PRFs 
-
· The KOA participants showed interlimb asymmetry in power output (10% difference).
· Interlimb asymmetry was unaffected by external workload and cadence for both groups.
Kabiri et al. (2018)
All patients participated in 12 supervised exercise sessions (treadmill/cycle ergometer/arm ergometer), 3 times/week for 8 weeks.
KOOS,
VAS
6MWT,
TUG test,
30s chair stand test
-
-
-
· All groups showed significant improvement in the VAS, KOOS, and functional tests.
· The changes in VAS, function in sport and recreation of arm ergometer group were the most.  
Keogh et al. (2018)
Two groups involved four unsupervised home-based MICT and HIIT cycling sessions (∼25 min per session) each week for 8 weeks, respectively.
WOMAC,
Lequesne index
TUG test,
STS test,
Gait speed
-
Muscle mass,
· Pre–post-test analyses indicated both groups significantly improved their WOMAC scores, with the HIIT group also significantly improving in the TUG and STS.
· HIIT group improved significantly more than the MICT group in the TUG.
Liu et al. (2019)
The 3 exercise groups performed cycling, Tai Chi, and Baduanjin, respectively. The control group received basic health education. The intervention lasted 12 weeks with 5 days a week.
KOOS
-
-
-
-
· All exercises significantly improved KOOS pain sub-scores.
· Grey matter volume in the medial orbital prefrontal cortex was significantly increased in all exercise groups.
Continued
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Bhattacharya et al. (2020)
Group A, B, and C performed forward cycling, backward cycling, and conventional exercise respectively for 4 weeks with 4 days a week.
WOMAC,
NPRS
-
ROMs
-
-
· All subjects significantly improved in the NPRS.
· Group B showed significant improvement in the NPRS, ROMs, and WOMAC than Group A and C.
Rezasoltani et al. (2020)
The intervention group performed aqua-cycling and the control group followed lifestyle recommendations for weeks.
KOOS

-
-
-
Quadriceps and hamstrings muscle strength
· There were significant improvements in pain reduction, physical function, and muscle strength in favor of aqua-cycling.
Rewald et al. (2020)
AC group performed cycling exercises of 45 min each 2 times per week for 12 weeks. The Control group received the usual care for 12 weeks.
KOOS, LEFS, PGA, NPRS

TUG test, 6MWT
-
-
Quadriceps muscle strength
· A 12-week AC program improves self-reported knee pain and physical functioning in KOA patients compared to usual care at both postintervention and follow-up stages.
Thompson et al. (2020)
Subjects cycled with 4 pedalling conditions (neutral, 5° wedge, 10° wedge, 5° toe-in, 10° toe-in). 600 muscle-actuated inverse-dynamic simulations were performed.
-
-
-
Joint reaction forces and moments
EMG of BF, GM, RF, SM, TA, VM
· KOA subjects had a reduction in knee adduction-abduction moment by 45% (5° lateral wedge), 77% (10° lateral wedge), 54% (5° toe-in), and 58% (10° toe-in).
· The healthy subjects decreased by 18% for the 10° toe-in condition.
Golightly et al. (2021)
12-weeks HIIT including cycling/treadmill was completed two times a week.

WOMAC
TUG test,
20m fast-paced walk test,
30s chair-stand test,
Stair-climb test
-
-
Body composition,
Isokinetic knee extensor and flexor peak torque
· Improvements were observed for most outcomes, with notable mean changes for the 20-m fast-paced walk (−1.13 [95% CI −1.61 to −0.64] seconds) and 30-second chair-stand (2.6 [1.8-3.4] stands).
















Table 2. Characteristics of included studies. AC aquatic cycling, BF biceps femoris, EMG electromyography, GM gluteus maximus, IKDC international knee documentation committee, IPAQ international physical activity questionnaire, KOOS knee injury and osteoarthritis outcome score, KOS-ADL knee outcome survey activities of daily living subscale, LEFS Lower Extremity Function Scale, NPRS numeric pain rating scale, PGA patient global assessment, PRFs pedal reaction forces, RF rectus femoris, ROM range of motion, SF-36 short-form 36, SM soleus muscle, ST semitendinosis, STS sit to stand, TA tibialis anterior, TUG timed up and go, VAPS visual analog pain scale, VAS visual analog scale, VL vastus lateralis, VM vastus medialis, 1RM 1-repetition-maximum, 6MWT 6-minute walk test.








 2 / 2

