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Reflexology versus Mulligan in management of diabetic
frozen shoulder: A comparative study

Refleksologia oraz metoda Mulligana w leczeniu barku zamrozonego w przypadku cukrzycy:
badanie poréwnawcze

Heba Abd Elghfar!(A.B.C.D.EF) Asmaa Abd EImonem Ahmad Tolba'(A.B.C.D.EF)
Hassan Husien Ahmad?(A.B.C.D.E;F)

'Department of Physical Therapy for Internal Medicine, Faculty of Physical Therapy, Cairo University, Egypt
2Department of Orthopedic, Faculty of Medicine, Banha University, Egypt

Abstract

Aim. To compare the effect of mulligan versus reflexology on frozen shoulder in diabetic patients.

Methods. Sixty diabetic patients (30 men and 30 women), suffering from frozen shoulder;, participated in this study.
They were divided into two equal groups. Mulligan group received Mulligan mobilization plus pendulum exercises
for 6 weeks (n = 30, including 15 men & 15 women), while reflexology group received reflexology plus pendulum
exercises for 6 weeks (n = 30, including 15 men & 15 women). The shoulder pain severity and range of motion
(ROM) were assessed at the beginning and after the treatment program for both groups.

Results. Both groups showed a significant reduction in shoulder pain (p < 0.05), as well as significant improvements
in shoulder ROM at flexion, extension, abduction, external rotation and internal rotation (p < 0.05) post-treatment
compared to pre-treatment. Comparing both groups post-treatment revealed a non-significant difference in
shoulder pain, while there were significant improvements in shoulder ROM at all directions (p < 0.05) in favour of
Mulligan group.

Conclusions. Mulligan produces a significant improvement for patients with diabetic frozen shoulder more the
reflexology.

Key words:
Mulligan, reflexology, diabetic frozen shoulder

Streszczenie

Cel. Poréwnanie wptywu zastosowania metody Mulligana i refleksologii na zamrozony bark u pacjentéw z cukrzyca.
Metody. W badaniu wzieto udziat 60 pacjentéw z cukrzyca (30 mezczyzn i 30 kobiet), cierpigcych na zamrozony
bark. Zostali podzieleni na dwie réwne grupy. Grupa poddawana metodzie Mulligana byta poddawana mobilizacji
Mulligana i ¢wiczeniom wahadtowym przez 6 tygodni (n = 30, w tym 15 mezczyzn i 15 kobiet), podczas gdy druga
grupa byta poddawana refleksologii i ¢wiczeniom wahadtowym przez 6 tygodni (n = 30, w tym 15 mezczyzn i 15
kobiet). W obu grupach oceniano nasilenie bélu barku i zakres ruchu (ROM) na poczatku i po zakoriczeniu programu
leczenia.

Wyniki. Obie grupy wykazaty znaczne zmniejszenie bélu barku (p < 0,05), a takze znaczng poprawe ROM barku przy
zgieciu, wyprostowaniu, odwiedzeniu, rotacji zewnetrznej i rotacji wewnetrznej (p < 0,05) po leczeniu w
poréwnaniu ze stanem przed leczeniem. Poréwnanie obu grup po leczeniu wykazato nieistotng réznice w bélu
barku, podczas gdy zaobserwowano znaczng poprawe w zakresie ROM barku we wszystkich kierunkach (p<0,05)
na korzys¢ grupy, w ktdrej zastosowano metode Mulligana.

Whnioski. Metoda Mulligana przynosi znaczng poprawe u pacjentéw cukrzycowych z zamrozonym barkiem w
wiekszym stopniu niz refleksologia.

Stowa kluczowe
Metoda Mulligana, refleksologia, zamrozony bark w przypadku pacjentéw z cukrzyca
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Introduction

Frozen shoulder is a painful debilitative illness, characterized
by chronic inflammation and proliferative fibrosis, leading to
painful shoulder mobility limitations as well as characteristic
clinical symptoms. Diabetic persons are more prone to get the
condition, with an overall prevalence of 71.5%. The cause of
this is unknown. Additionally, diabetic frozen shoulder pa-
tients possess a higher stiffness degree, which lasts for an
extended period until "thawing" [1,2].

Physiotherapy is frequently indicated as the first option for a
conservative treatment in the most prevalent strategies to ma-
nage shoulder dysfunction patients. Concerning interventions
of physiotherapy, there is evidence about therapeutic exercise
efficacy, as well as manual therapy advantage in increasing
mobility of shoulder and a trend in reducing pain measures
[3].

Mulligan Mobilization with movement (MWM) is the simul-
taneous application of a therapist's persistent auxiliary mobili-
zation and the patient's active physiological movement to end
range. Then, as a barrier, passive end-of-range overpressure,
or stretching, is applied with no pain. [4]. In diabetic frozen
shoulder patients, MWM is beneficial in reducing pain as well
as increasing shoulder function and active range of motion
(ROM) [5].

Reflexology depends on the idea that the feet represent an en-
tire body’s map, and that treating distal body portions can be
done by manually working on the feet [6]. The gate control
theory, endorphin release, or stimulation of local circulation
all contributed to the positive benefits of reflexology on pain
relief (82%). Multiple nerve roots (L4 - S3) in the feet may be
able to transmit inputs to the spinal cord and cortex, resulting
in the resolution of efferences. It is unclear if the advantages
come from stimulation of certain reflex zones or the whole fe-
et [7].

For individuals with diabetic frozen shoulder, no single thera-
py method has been proven to be the most effective for redu-
cing pain and improving ROM. Therefore, this study aimed to
compare the effect of mulligan versus reflexology on frozen
shoulder in diabetics.

Materials and methods

Study Design

The study was designed as a prospective, randomized, con-
trolled trial. Ethical approval was obtained from the institutio-
nal review board at Faculty of Physical Therapy, Cairo
University (No.P.T.REC/012/002332). It was conducted be-
tween April 2020 and April 2021.

Participants

A sample of sixty diabetic patients from both sexes, suffering
from frozen shoulder, was recruited from the Outpatient Cli-
nic of Physical Therapy Department, Basyon El Markarzy
Hospital, El Gharbia, Egypt. To be included in the study, the
participants were chosen type 2 diabetic patients for at least 7
years with fasting blood glucose (FBG) level of more than
105 mg/dl, and they had diabetic frozen shoulder more than
two months before participation in the study. Their age was
40-65 years. They exclusion criteria were systematic muscu-

www.fizjoterapiapolska.pl
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loskeletal disorders, traumatic frozen shoulder, history of intra-
articular corticosteroid injection or surgical interference in the
treated shoulder, random blood glucose more than 250 mg/dl,
high blood pressure more than 200 mmHg, or renal or hepatic
complications.

Randomization

The study’s nature, objective and benefits were explained to
each participant, as well as his/her right of refusal or withdra-
wal at any time and the confidentiality of any data gathered. A
computer-based randomization program was used to randomi-
ze the participants into two equal groups (Mulligan group &
reflexology group) [8]. Following randomization, no partici-
pants dropped out of the study, as shown in Figure 1.

Interventions

Mulligan group included 30 patients (15 men & 15 women)
who received Mulligan mobilization plus pendulum exercises
for 6 weeks, while reflexology group included 30 patients (15
men & 15 women) who received reflexology plus pendulum
exercises for 6 weeks.

Mulligan mobilization

All patients in Mulligan group received Mulligan mobilization
techniques, for 15 minutes, three times per week, for 6 weeks.
The Mulligan mobilization techniques included posterior late-
ral glide Mulligan technique, posterior glide Mulligan techni-
que and distraction Mulligan technique to increase shoulder
ROM in abduction, flexion and internal rotation, respectively.
All techniques were pain free [9]. In each direction, the proce-
dures were performed 3 sets of 3 repetitions.

Reflexology

Each patient in reflexology group received reflexology techni-
que, for 30 to 60 minutes, three times per week, for 6 weeks.
Each patient removed his or her shoes and socks and lay in a
supine position to improve his or her comfort and the relaxa-
tion depth. Thumb walking technique was used on the shoulder
area on the foot bottom below the little toe to relieve shoulder
ache/pain. The procedure was done over the shoulder area in
an ascending motion, then downwards, and then diagonally
over the area [10].

Pendulum exercises

All patients in the two groups (Mulligan group & reflexology
group) received pendulum exercises [11], for 5 minutes/day,
for 6 weeks. Instructions were given for each patient about
standing beside the bed, leaning forward, letting the affected
arm hanged using the force of gravity and trying to move his/
her arm in all directions for 5 minutes in order to achieve joint
stretching by letting the hand free to produce joint distraction
force, which would direct the stretching force to the glenohu-
meral joint.

Outcome measures

Shoulder pain severity

The shoulder pain severity was assessed for each patient in
both groups (Mulligan group & reflexology group) pre- and
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Fig. 1. Flow chart demonstrates the experimental design of the study

Post-treatment through the Visual analogue scale (VAS). The
VAS has been proved to be a valid and reliable pain measure.
Using a 10-Cm VAS, pain severity was evaluated as the ave-
rage pain level throughout the previous few days. Patients
were instructed to place a mark on a line to indicate the level
of their pain, with 0 (no pain) and 10 (worst imaginable pain)
marking the endpoints of the VAS line. Then, from the left
end of the line to the marked point, the centimeters were me-
asured each time to determine the VAS score for severity of
shoulder pain [12].

Shoulder range of motion (ROM)

The active ROM for shoulder flexion, extension, abduction,
external rotation and internal rotation were measured, by an
electrogoniometer device, for all patients in both groups
(Mulligan group & reflexology group) pre- and post-treat-
ment. The patient was asked to move the limb as far as he or
she could in the desired direction until pain appeared, and the
degree of joint mobility was recorded [13].

204

Statistical Analysis

The statistical analysis was carried out with the statistical SPSS
Package application for Windows version 25. (SPSS, Inc., Chi-
cago, IL). For demographic data (age, FBG, 2hr-P.P.G, and
HbAlc), pain, and ROM variables, the results were expressed
as mean standard deviation, whereas for the sex variable, they
were expressed as number and%. For demographic data (age,
FBG, 2hr-P.P.G, and HbA Ic¢) variables, an independent (unpa-
ired) t-test was employed to compare between the two groups
(Mulligan group & reflexology group). For the sex variable,
the Chi-square test was employed to compare between the two
groups (Mulligan group & reflexology group). The tested va-
riables were compared using multivariate analysis of variance
(MANOVA) at different tested groups (between groups) and ti-
me periods (within group). Mixed design 2 x 2 MANOVA-test
was used, the first independent variable (between subject fac-
tors) was the tested group with 2 levels (Mulligan group & re-
flexology group). The second independent variable (within
subject factor) was measuring periods with 2 levels (pre-treat-

www.fizjoterapiapolska.pl



ment and post-treatment). Six dependent variables were the
pain severity, flexion, abduction, extension, internal rotation
and external rotation. All statistical analyses were significant
at 0.05 level of probability (P < 0.05).

Results

At baseline, there were non-significant differences between
both groups (p >.05) regarding age, FBG, 2hr-P.P.G, HbAlc,
sex and all outcome measures (Tables 1-2).

The pain severity showed a statistically significant reduction

Table 1. Demographic data of both groups

Mulligan group

(n = 30)

fizjoterapia poiska  n—— S

(p < 0.5) within both groups (Mulligan group & reflexology
group). The post-treatment comparison of both groups sho-
wed statistically non-significant differences (p > 0.05) (Ta-
ble 2).

All ROM variables (flexion, abduction, extension, internal ro-
tation and external rotation) showed statistically significant
increases (p < 0.5) within both groups (Mulligan group & re-
flexology group). The post-treatment comparison of both gro-
ups revealed a statistically significant increase in All ROM
variables (p < 0.5) in favour of Mulligan group (Table 2).

Age [years] 50.90 + 6.94

FBG [mg/dl] 131.60 + 19.16

2 hr PP G [mg/dl] 182.70 + 19.35

HbAlc [%] 6.79 £ 0.37

Sex [n, %]
Male 15 (50.00%)
Female 15 (50.00%)

NS P> 0.05 = non-significant, P = Probability

Table 2. Pain and shoulder ROM for both groups

Mulligan group

Reflexology group P value
(n=30)

52.00 + 7.30 0.552N8
131.63 +£21.14 0.995NS
183.33 £19.27 0.899NS

6.82 +0.39 0.738NS

15 (50.00%)

1.00NS

15 (50.00%)

(n = 30)
Pre-treatment 6.90 +0.71
Pain severity Post-treatment 0.97 +£0.80
P value** 0.00018
Pre-treatment 92.07 +7.24
Flexion Post-treatment 171.00 =£5.73
P value** 0.00018
Pre-treatment 28.60 + 4.82
Extension Post-treatment 56.63 +3.27
P value** 0.00018
Pre-treatment 86.27 +8.32
Abduction Post-treatment 163.03 £ 6.25
P value** 0.00018
Pre-treatment 45.73 +3.86
External rotation Post-treatment 83.90 + 6.09
P value** 0.00018
Pre-treatment 4487 +4.43
Internal rotation Post-treatment 83.43+£6.13
P value** 0.00018

Reflexology group P value*
(n=30)
6.90+0.71 1.00NS
1.00 +0.94 0.872Ns
0.0001%
92.60 + 6.34 0.750Ns
145.97 £ 6.50 0.00015
0.0001%
29.03 +£5.18 0.685Ns
47.10 £ 2.68 0.00018
0.00018
87.33 £6.93 0.546NS
143.63 +5.43 0.0001 S
0.0001%
43.97 +£4.04 0.184Ns
66.37 £ 6.01 0.00015
0.0001%
42.33 +4.54 0.066NS
63.50 +5.85 0.00018
0.00018

* Inter-group comparison; ** intra-group comparison of the results pre- and post-treatment.

www.fizjoterapiapolska.pl
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Discussion

Diabetic people are more likely to have frozen shoulder,
which can become more severe and intractable. Physiotherapy
is the cornerstone of treatment [1]. Therefore, the current stu-
dy was conducted to compare the effect of Mulligan versus
reflexology on frozen shoulder in diabetic patients.
Concerning Mulligan group, the findings showed a statistical-
ly significant reduction in shoulder pain as well as statistically
significant increases in the shoulder ROM at all directions be-
tween pre- and post-treatment. These findings supported by
Teys et al. [14] found a significant and clinically meaningful
improvements in ROM of shoulder flexion, abduction and
external rotation as a result of Mulligan mobilization effects
on changing joint, muscle and motor control as well as redu-
cing the affected joint’s positional faults.

The positive mobilization effects could be related to the impro-
vement of joint placement between articular surfaces, scapular
maintenance in correct position during dynamic shoulder mo-
vement, relaxation of surrounding fascia, correction of joint
biomechanics, stimulation of peripheral mechanoreceptors, in-
hibition of nociceptors, reduction of pain perception, promotion
of synovial fluid’s biological alterations, enhancement of
exchange, breakdown of adhesions, induction of collagen reali-
gnment and glide of fibers due to the stressful effect of specific
mobilization movements on specific capsular areas [9,15,16].
Additionally, mobilization improves blood supply to nerve fi-
bers, reverses ischemia, edema and inflammation, reduces effu-
sion and fibrosis of joint, and reduces pressure on nerve ends,
resulting in pain relief [17, 18].

Concerning reflexology group, the results showed a statistically
significant reduction in shoulder pain as well as statistically si-
gnificant increases in the shoulder ROM at all directions between
pre- and post-treatment. These results were consistent with Soli-
man et al. [10] who found a significant pain reduction and a si-
gnificant ROM improvement in patients having diabetic frozen
shoulder after 8 weeks of reflexology. As a non-invasive supple-
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mental therapy for numerous medical disorders, reflexology has
been documented [19]. Pitman and Mackenzie [20] argue that re-
flexology therapy may correct organ dysfunction and restore or-
gan homeostasis, which may explain the favorable benefits of
reflexology seen in the current study. The theory behind reflexo-
logy is that it generates impulses by externally stimulating the skin
arcas of the feet that correspond to the target bodily components.
Neuronal routes or hormone-like processes carry the produced im-
pulses to the target bodily components. Such impulses are expected
to ameliorate abnormally functioning condition [6].

Regarding the comparison between both groups post-treatment, the
results revealed a statistically non-significant difference in shoulder
pain. However, there were statistically significant increases in sho-
ulder ROM at all directions in favour of Mulligan group.
Reflexology versus Mulligan mobilization on diabetic frozen sho-
ulder was not examined in the literature evaluation. Consequently,
the current study is regarded as being the first of its kind in this
area. Because of this, the results of this study cannot be compared
to those of other studies, although they demonstrated that Mulli-
gan mobilization had a much superior effect on shoulder ROM in
all directions than reflexology in diabetic frozen shoulder patients.

Conclusion

Patients with diabetic frozen shoulder who received Mulligan mo-
bilization exhibited statistically significant improvements in sho-
ulder ROM when compared to those who received reflexology.
So, Mulligan mobilization represents one of the physiotherapy
strategies that could be used in diabetic individuals with frozen
shoulder to increase their shoulder ROM in all directions.
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