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Abstract: Osteoarthritis (OA), a major health problem, is the most common chronic degenerative joint disorder.
This study was performed to investigate the effect of reflexology on pain intensity, functional disability level
and knee flexion and extension range of motion (ROM) on knee OA. Fifty participants diagnosed as grade II
or III unilateral chronic knee OA participated in the study, their age ranged from 45 to 65 years. The participants
were randomly assigned into two groups. Each group was consisted of 25 subjects. Group (A) received
reflexology and conventional physical therapy treatment. Group (B) received conventional physical therapy
treatment. The treatment was conducted 3 sessions/week for four weeks. Pain intensity, functional disability
level and knee flexion and extension ROM were measured pre-treatment and post-treatment. There were
significant effects of reflexology and conventional physical therapy treatment on pain intensity level, functional
disability level, ROM of knee flexion and knee extension ROM and this significant difference showed that
reflexology with the conventional treatment program were more beneficial in improvement of pain intensity,
functional disability level, ROM of knee flexion and extension in knee OA than using the conventional treatment
program only. Using reflexology with the conventional treatment program were more beneficial in improvement
of pain intensity level, functional disability level, ROM of knee flexion and extension in knee OA than or using
the conventional treatment program only.
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INTRODUCTION ROM,  cryotherapy,  electrotherapy   which  includes

Osteoarthritis (OA), a major health problem, is the ultrasound. Exercises commonly done are strengthening
most common chronic degenerative joint disorder. It is exercises of quadriceps, isometric exercises of quadriceps,
considered to be a chronic degenerative disease and cycling on a static cycle [4].
progressive condition affecting synovial joints which The foot reflexology  is  effective  in  relieving of
mainly cause degeneration of hyaline cartilage. It is pain in patients with osteoarthritis. Therefore, it is
characterized by increasing joint pain, stiffness and necessary to develop foot reflexology as an independent
limitations in ROM [1]. intervention [6].

Reflexology, a hand on technique that uses reflex So, the main aim of this study sharing in giving
points on the hands and feet to stimulate the body’s own information and physical therapy protocols include the
healing mechanism, is designed to bring the body into most effective method in improving pain intensity,
balance by applying pressure at points corresponding to functional disability level and ROM (Flexion and
areas of the body [2]. Reflexology is performed using the Extension) of knee in knee OA patients; reflexology or
thumb and forefinger to apply pressure to specific areas conventional physical therapy treatment. It was
on the feet that have been claimed to correspond to the hypothesized that, there would have been no statistical
internal organs, glands and body parts [3]. significant effect of reflexology on pain intensity level,

Physiotherapy management includes thermotherapy functional disability level and ROM (Flexion and
that decreases spasm, pain and helps to improve joint Extension) of knee in knee OA?.

transcutaneous electrical nerve stimulation and
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MATERIALS AND METHODS ROM of Knee Joint: The Accu Remote Angle Gauge was

Study Design: Two groups pre- test, post-test before and after treatment protocol. 
experimental design. The participants were randomly The  inclinometer  is lightweight and portable tool.
assigned into two groups. Each group was consisted of The inclinometer has been demonstrated to possess good
25  subjects.  Group  A  (study group): received to excellent reliability (ICC > .088) and good concurrent
reflexology [6] and conventional physical therapy validity [11]. The AccuRemote Angle Gauge is a précised
treatment. Group B (control group): received conventional instrument used for measuring angles in which any of its
physical therapy treatment of a standard set of stretching, four surfaces may be utilized. Zero can also be set at any
strengthening exercises [7] ultrasound, [8] and hot pack angle so that the relative angle between two surfaces can
[9]. be measured.

Participants: Fifty participants were with BMI  32 kg/m Intervention: Participants have been received treatment2

diagnosed as unilateral chronic knee OA grade II or III procedures in form of reflexology and conventional
(according to Kellgren and Lawrence classification of OA) physical therapy treatment 3 sessions per week for 4
[5], their age ranged from 45 to 65 years. All participants weeks. Group A (study group): received reflexology and
were given a full explanation of the protocol of the study Conventional physical therapy treatment. Group B
and each participant signed an informed consent and they (control group): received conventional physical therapy
were eligible to participate in the study. They were treatment only.
divided  into  two  groups.  Each group was consisted of
25 subjects. Group (A): Experimental group; received Reflexology: The patient was positioned in comfortable
reflexology and conventional physical therapy treatment. position  in  bright, warm and quiet room. The patient's
Group (B): control group; received conventional physical foot was observed for (anatomical structure, tissues
therapy treatment of a standard set of stretching, condition, skin texture and color and nails condition).
strengthening exercises, ultrasound and heat pack. Connection was established with the patient before

Outcome Measures was feeling by placing hands on soles of the foot before
WOMAC Questionnaire: Western Ontario and beginning was reassuring and centering experience for
McMaster Universities Osteoarthritis Index is a disease- both giver and receiver. Relaxations massage technique
specific, self-administered, health measure developed to was used on affected foot before and after stimulating
study patients with osteoarthritis in the hip or knee [10]. knee joint point inform of effleurage, knuckling, thumb
WOMAC used to evaluate pain intensity level, functional Circling, soothing massage and spinal twist techniques
disability and stiffness before and after treatment [16].
protocol. Massaging was  conducted  on  the  outer edge of

Internal   consistency    (Cronbach’s   alpha)  and the foot (corresponding to knee region) followed by
test-retest reliability (Kendall’s tau c statistic) were applying pressure to knee zone reflex area with the side of
moderate-to-excellent for pain (0.86 and0.68, respectively), a thumb or other fingers and turning it clockwise
stiffness (0.90 and 0.48), physical function (0.95 and 0.68), continuously  without  losing  contact  with  the  skin.
social function (0.89 and 0.61) and emotional function This pressure was generally deep but it did not have to be
(0.96 and0.72). Construct validity was high for the painful [17].
domains of pain, stiffness and physical function. Social Intensity of the pressure could be low at the
and emotional domains had lower validity. beginning and increased as the treatment progresses [18],

Instructions: subjects asked to rate the activities in [19]. Knee zone was on the lateral aspect of the foot in a
each category according to the following scale of triangle like area (between the base of the fifth metatarsal
difficulty:  0  =  none, 1 = Slight, 2 = Moderate, 3 = Sever, and calcaneus). This was the same zone on both feet for
4 = Extreme. Maximum scores for stiffness, pain and the knees [20].
physical function are 8, 20 and 68 respectively with a total Reflexology treatment program was applied at least 45
score of 96. minutes about 3 times / week for four weeks.

used for measuring knee ROM of flexion and extension

starting a reflexology treatment and asked how she/he
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Exercise: Patients in all groups received stretching level, total WOMAC and knee flexion and extension
exercises: hamstrings muscle stretching, calf muscle ROM). Data were screened for homogeneity of variance
stretching. The physical therapist repeated the stretches and it was normally distributed for pain intensity,
3times/session. Each stretch was sustained for 30 secs, functional disability level, total WOMAC and knee
with 10 sec rest between each stretch [12]. flexion, as assessed by Levene's test of homogeneity of

After a rest of 5 min, the patients in all groups variances (p > 0.05). Accordingly, 2×2 mixed design
performed strengthening exercise in the following fixed MANOVA was used to compare the pain intensity,
sequence: functional  disability  level, total WOMAC and knee

Isometric Quadriceps Contraction: Patients lay in a groups. The alpha level was set at 0.05.
supine position in full knee extension. A rolled up towel However, the homogeneity of variance test and test
was put beneath the knee. They were instructed to of normality using Shapiro-Wilk test were significant in
maximally  activate  their  quadriceps   muscles   in  order one variable only (ROM of extension) with the p value
to  straighten  their  knee  and  hold  the  contraction  for being less than 0.05. So, the researchers conducted data
5 seconds [13]. transformation (using the logarithm). After data

Straight Leg Raising Exercise: Participants were variance assumptions were violated the parametric
positioned in a half crook lying position with the assumption for the measured dependent variable (ROM of
unexercised limb was the flexed one then they were extension). So, non-parametric statistical tests in the form
instructed to perform a maximum isometric quadriceps of Wilcoxon Signed Rank tests was used to compare
contraction  prior  to  the lifting phase of the exercise. ROM of knee extension between pre and post treatment
Then he/she was instructed to lift the leg up to 10 cm for each group. Mann-Whitney U tests was used to
above  the  plinth and hold the contraction during the compare ROM of knee extension between both groups.
lifting phase for 10 seconds. All exercises were The alpha level was set at 0.05.[12]

performed in sets of 10 repetitions and increase
repetitions according to patient's response. Both RESULTS
stretching and strengthening exercises performed
3sessions per week for 4 weeks [14]. There were no statistical significant differences

Ultrasound: Phyaction 190i (made in EC 230v/300MA/50- BMI between both group (Table 1). 
60HZ) was used to provide a deep heating treatment. The Statistical analysis using 2x2 mixed design MANOVA
skin was coated with an acoustic neutral gel. Continuous indicated that there were insignificant effects of the tested
US waves with 1 MHz frequency and 1 watt/cm² power group (the first independent variable) on the all tested
applied via a transducer head at a right angle and in dependent variables (F=2.007, P=0.11). While, there were
circular movements to patellofemoral and tibiofemoral significant  effects  of  the  measuring  periods (the
borders of the target knee on both the lateral and medial second independent  variable)  on  the   tested dependent
margins, avoiding the patella lasted for 5 minutes variables (F=113.58, P=0.0001*). Additionally, the
/session, 3 times per week for 4 weeks [15]. interaction between the two independent variables was

Hot Pack: Hot pack applied over knee joint for 10 minutes group (first independent variable) on the dependant
/session, 3 times per week for 4 weeks may serve as an variables was influenced by the measuring periods
adjunct during stretching [9]. (second  independent  variable)  (F=14.198, P=0.0001*).

Statistical Analysis: Statistical analysis was conducted increase (P<0.05) within both groups (A & B). as well as,
using SPSS for windows, version 23 (SPSS, Inc., Chicago, the pain subscale, functional subscale and total WOMAC
IL). The current test involved two independent variables. showed a statistically significant reduction (P<0.05) within
The first one was the (tested group); between subject both groups (A & B). The post-treatment comparison of
factor which had two levels. The second one was the both groups revealed a statistically highly significant
(Treatment periods); within subject  factor  which  had increase in ROM of knee flexion and significant reduction
two levels. In addition, this test involved four tested in pain subscale, functional subscale and total WOMAC
dependent variables (pain intensity, functional disability (P<0.05) in favour of group (A) (Table 2).

flexion ROM at different measuring periods at both

transformation, the normality and homogeneity of

(p>0.05) in the mean values of age, body mass, height and

significant, which indicates that the effect of the tested

The ROM of knee flexion showed a statistically significant
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Table 1: Physical characteristics of participants in both groups (A&B)
Group A Group B Comparison
-------------- -------------- -----------------------------------------------

Items Mean ± SD Mean ± SD t-value P-value S
Age (years) 52.88±6.13 53.64±5.39 -0.465 0.644 NS
Body mass (Kg) 80.56±7.24 83.34±7.13 -1.367 0.178 NS
Height (m) 1.63±0.51 1.65±0.57 -1.419 0.162 NS
BMI (kg/m ) 29.91±1.82 30.42±1.29 -1.146 0.257 NS2

*SD: standard deviation, P: probability, S: significance, NS: non-significant.

Table 2: Descriptive statistics (mean±SD) and multiple pairwise comparison tests (Post hoc tests) of the dependent variables for both groups
Group A Group B
------------------------------------------------------------ --------------------------------------------------------------
Pre-treatment Post-treatment Pre-treatment Post-treatment

ROM of knee flexion 108.8 ±9.38 118 ±10.20 108.8±10.33 112.2±9.58
Pain subscale 9.76 ±2.12 6.2 ±1.97 10.44±2.59 8.68 ±2.19
Function subscale 39.92 ±6.92 29.32±7.53 39.12±7.92 33.8±9.16
Total WOMAC subscale 49.68 ±7.23 35.52±6.89 49.6±8.77 42.48±10.07
Within groups (Pre Vs. Post)
p-value ROM of knee flexion Pain subscale Function subscale Total WOMAC subscale
Group A 0.0001* 0.0001* 0.0001* 0.0001*
Group B 0.0001* 0.0001* 0.0001* 0.0001*
Between groups (group A Vs. group B)
p-value ROM of knee flexion Pain subscale Function subscale Total WOMAC subscale
Pre-treatment 0.99 0.316 0.705 0.972
Post-treatment 0.04* 0.0001* 0.065 0.006*
*Significant at the alpha level (p < 0.05).

Table 3: Descriptive statistics (median and interquartile range) and non-parametric tests for ROM of extension at different measuring periods among different
groups

Group A Group B Z-value P-value
Pre-treatment 5 (10) 5 (10) -0.273 0.785
Post-treatment 0 (10) 5 (7.5) -0.239 0.811
Z-value -3 -2.714
P-value 0.003* 0.007*
*Significant at the alpha level (p < 0.05).

Wilcoxon Signed Rank tests revealed that there was The results of the current study showed that all
significant reduction (p<0.05) of ROM of extension at post treatments were effective in reducing knee pain intensity
treatment in compare to pre treatment for both groups. level and functional disability and increasing ROM of
Mann-Whitney U tests for the post-treatment comparison knee flexion and extension. But there was a significant
of both groups revealed a statistically significant decrease difference between three groups post knee pain intensity
in ROM of extension (P<0.05) in favour of group (A) level and functional disability and increasing ROM of
(Table 3). knee flexion and extension in favor of experimental group

DISCUSSION Osteoarthritis (OA) is not simply a process of wear

This study was designed to investigate the effect of tissues driven by a host of inflammatory mediators within
reflexology with on pain intensity level, functional the affected joint. The most common risk factors for OA
disability and knee flexion and extension ROM in knee include age, sex, prior joint injury, obesity, genetic
OA. In this study we used WOMAC questionnaire to predisposition and mechanical factors, including
evaluate pain intensity level and functional disability and malalignment and abnormal joint shape [21].
digital inclinometer device to measure knee flexion and Osteoarthritis  affects  all  structures within a joint.
extension ROM. Not only is hyaline articular cartilage lost, but bony

(A).

and tear, but rather, an abnormal remodeling of joint
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remodeling occurs, with capsular stretching and weakness nociceptive effects. These results suggest the possibility
of peri articular muscles. In some patients, synovitis is that reflexology may be useful on its own or as an adjunct
present, laxity of the ligaments occurs and lesions in the to medication in the treatment of pain conditions in man.
bone marrow develop that may represent trauma to bone The results of the current study showed that all
[22]. treatments were effective in reducing functional disability.

The results of the current study showed that all In Agree with our study [30] Reflexology seems to be
treatments were effective in reducing knee pain intensity effective in helping body systems return to their natural
level. In similar study, [23] it was observed an state. One of the most significant current discussions in
improvement in average results obtained in the WOMAC reflexology is its effectiveness in helping to tackle several
questionnaire. Moreover, the respondents reported a symptoms of chronic musculoskeletal diseases disease
reduction in pain intensity and improvement in including pain and functional disability conditions are
functionality of hip osteoarthritis patients. The applied reduced as the patients receive reflexology. 
treatment (reflexology) effectively reduced the intake of The current study agrees with our study [31]
pain  medications  by the surveyed individuals (p = 0.006). suggested that patients having reflexology Sessions
The respondents also reported improvement in the quality show significant decrease in the amount of medication
of sleep. The study concluded that the reflexology is an they required. As a complementary therapy, reflexology
effective analgesic method, as a notable reduction in pain seems to work better together with conventional treatment
severity was observed and Reflexology increases the to treat chronic musculoskeletal diseases that alter the
activity of patients and reduces the intake of pain normal physiological functions of the body.
medications. Coincided with [32] Reflexology enhances the normal

Sirawal [24] evaluated the effect of reflexology on functioning of the body as it reduces physical, emotional
joint pain in knee osteoarthritis patients using thirty and psychological stress and tension. Reflexology plays
subjects and concluded that reflexology can be used as a a role in decreasing pain and as a result of that it can
complementary therapy to relieve joint pain and decrease improve improving functional disability level also. 
drug used for relief of pain. The results of the current study showed that all

Regarding to Abbott [25] Reflexology can help relieve treatments were effective in increasing ROM of knee
knee pain often caused by arthritis as in OA, by working flexion and extension.
the affected areas on the feet that are associated with Agreed with our study [33] demonstrated the effect
knee and applying pressure and massage techniques to of combination of physiotherapeutic and reflexology
release the calcium deposits and reduce knee pain. treatments over 24 senile patients with knee osteoarthritis

In Agree with Quittan et al. [26] that applying and found that reflexology is more effective in improving
pressure to these areas can promote health in the pain, functional disability and knee ROM than
corresponding organs through energetic pathways a physiotherapeutic treatments alone.
scientific explanation is that the pressure may send Agreed with our study Mai [34] examined the effect
signals that balance the nervous system or release of reflexology on knee OA patients and found that
chemicals such as endorphins that reduce pain a stress. reflexology is an effective intervention to reduce knee

McVicar et al. [27] found that reflexology increases pain severity, functional disability and to increase knee
both pain threshold and tolerance in human volunteers flexion and extension ROM. 
exposed to acute pain. These findings indicate the Reflexology plays a role in decreasing pain and
possibility of using reflexology in the management of improving functional disability level and as a result of that
pain. it can improve the ROM also. 

Brown and Lido [28] examined the effects of foot So from all previous results and studies upon TENS
reflexology on pain and depression of middle aged women and reflexology we conclude that both are effective
with OA using 41 of osteoarthritis patients the foot treatment for improving pain intensity level, functional
reflexology was applied to the experimental group 3 times disability and increasing knee flexion and extension ROM
a week for 4 weeks, 30 minutes each. Concluding that the in patients with knee OA but reflexology with
foot reflexology is effective in relieving of pain and conventional treatment program has the upper hand over
depression. conventional treatment program alone. In the current

Carol and Ivor [29] demonstrated for the first time in study there was Type one error where the hypothesis was
a controlled study that reflexology produces anti true and rejected.
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CONCLUSION 11. Sean, R., G. Jun, J. San, N. David and L. Marc, 2013.

Using reflexology with the conventional treatment Universal Goniometer In Assessing Passive Hip
program were more beneficial in improvement of pain Mobility In Healthy Subjects, The International
intensity level, functional disability level, ROM of knee Journal of Sports Physical Therapy, 8(5): 680.
flexion and extension in knee OA than or using the 12. Gail, D., E. Nancy, L. Robert and G. Michael, 2005.
conventional treatment program only. Effectiveness of manual physical therapy and
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