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The Immediate Effect of Interferential Current on Pain and Passive Range of Motion of the
Shoulder in Patients with Hemiplegic Shoulder Pain: A Pilot Study
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ABSTRACT
This study aimed to evaluate the immediate effect of interferential current stimulation (IFC) on pain and
passive range of motion (PROM) of the shoulder in patients with hemiplegic shoulder pain (HSP). Participants in this
study were five patients with HSP. IFC was applied to all patients. Pain intensity and PROM in all shoulder directions
were measured before and after applying IFC. The results showed that pain on the most painful movement was
significantly decreased (p < 0.05). Additionally, the significant increase in PROM to the onset of pain was found in
the directions of shoulder flexion (p < 0.05) and shoulder internal rotation (p < 0.05). These results indicated that IFC

could decrease pain intensity and increase PROM of the shoulder in patient with HSP.
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Introduction

Hemiplegic shoulder pain (HSP) is one of the
most common stroke complications (Griffin, 1986). It
was defined as pain on the shoulder and/or C5
dermatome of the contralesional side with an onset
after stroke (Roosink et al., 2011). The prevalence of
HSP was reported vary from 9% to 73% depending
on the onset time and level of arm function (Teasell et
al., 2011). Pain, that was occurred, was associated
with reduced shoulder range of motion (Griffin,
1986), decreased qualities of life in patients with
stroke (Chae et al., 2007) and delayed post- stroke
recovery (Roy et al., 1995).

There were several treatments aiming to reduce
HSP. There included pharmacological and non-
pharmacological treatment (Teasell et al., 2011).
Physical therapy played an important role in the non-
pharmacological treatment. There were a number of
physical therapy interventions for management of
HSP such as positioning of the shoulder, slings and
other aids,

exercise therapy in the hemiplegic

shoulder (Teasell et al., 2011), strapping the
hemiplegic shoulder (Hanger et al., 2000, Griffin &
Bernhardt, 2006), massage therapy (Mok & Woo,
2004) and electrical stimulation (Price & Pandyan,
2001).

Interferential current stimulation (IFC) is one of
the modalities clinically used for pain relief (Fuentes
et al., 2010). IFC is the transcutaneous application of
alternating medium-frequency electrical current for
therapeutic purposes. The property of medium carrier
frequency of IFC could be lower skin impedance and
allow deeper penetration (Goats, 1990). IFC has been
evidenced to be an intervention for reducing pain in
included cold and

experimental pain model

mechanically induced pain (McManus et al., 2006).
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In addition, IFC was a significant modality for pain
relief in various pain conditions such as knee pain
(Adedoyin et al., 2002), and frozen shoulder (Cheing
et al., 2008). However, there has presently been lack
of evidence reported the effect of IFC on HSP.
Therefore, this pilot study was conducted to
investigate the immediate effect of IFC on pain and
pain-free passive range of motion (PROM) of the

shoulder in patients with HSP.

Methodology

This study was a pretest-posttest study design. All
study protocols were approved by the Ethic Review
Committee for Research Involving Human Projects,
Chulalongkorn University and Prasat Neurological
were obtained from

Institute. Informed consents

participants who agreed to participate and were

previously informed about purposes and testing
procedures of this study.

Participants

Participants were recruited from institutional

physical therapy clinic or neurological rehabilitation
center in Thailand. Participants were screened by the
investigator, who is a physical therapist. Inclusion criteria
were:

- Diagnosed as the first stroke (ischemic or
hemorrhagic)

- Pain within 3 months of their stroke onset at
an affected shoulder during rest or movements at least
or equal 3 on 11- points numerical rating scale

- Adequate communication ability to cope with
a numerical rating scales for pain in Thai

- Normal light touch and pin prick sensation on

the affected shoulder

- Brunnstrom motor recovery on stages 1-3
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- No cognitive impairment, detected by Mini
Mental Status Exam-Thai 2002 (score more than or
equal 24 points)

- No history of ventricular arrhythmias or any
arrhythmia with hemodynamic instability

- No unresolved shoulder pathology and
ongoing symptoms prior to the onset of stroke on the
affected limb,

- No history of cancer or tumor

- No cardiac pacemaker implanted

- No skin problems, wound or infected wound
on the affected shoulder

- No currently take Botulinum Toxin or steroid
injections, subscapular nerve block and surgery at the
shoulder joint

- No take analgesic medication in the past 12
hours

An exclusion criterion was:

- Cannot complete the treatment session.

Outcome Measures

The outcomes of this study were pain intensity
and pain-free PROM of the shoulder. Pain intensity
was assessed by 11-point numeric rating scale (NRS)
(Ferreira-Valente et al., 2011) during rest and on the
worst movement. Pain-free PROM of the shoulder
was designated as the range of motion attained at the
“point of first onset of pain” and was measured by
digital goniometer in six directions: flexion,
extension, abduction, adduction, internal rotation and
external rotation. Before collecting data, test-retest
reliability was evaluated with intraclass correlation
coefficient (ICC). The values of intrarater reliability
were good (0.73 to 0.97). The minimal detectable
change (MDC) of measurements for all PROM of the

shoulder was found to be within 4.5 degree.

1426

MMP35-3

Procedure

At the beginning of treatment, the investigator
recorded demographic data and pretreatment data of
participants. The demographic data consisted of age,
gender, hemiplegic side, stroke duration (the time
from the onset of stroke to the time they entered the
program), and pain duration (the time from the onset
of pain to the time they entered the program). The
pretest data included shoulder pain at rest, pain on the
most painful movement and pain-free PROM of the
shoulder in all directions.

Then, all participants were set in a sitting
position with elbow support. The skin overlying the
affected shoulder was wiped with alcohol. Four
electrodes (56 mm.x 56mm) were placed around the
painful area of the shoulder using the criss-cross

technique to deliver quadripolar interferential current.

Figure 1 Electrodes placement

Participants were told that they would feel a
strong tingling but comfortable sensation at the
shoulder. The parameters of IFC were set. The
amplitude-modulated frequency (AMF) was 100 Hz
on vector mode (Goat, 1990). The current intensity
was adjusted to the level that made participants have
a strong tingling sensation (Moran et al., 2011). The

intensity level was adjusted to ensure that participants
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still had the same feeling throughout treatment
(Pantaledo et al., 2011). A treatment time of
stimulation was set at 20 minutes (Fuentes et al.,
2010).

After applying the IFC, participants were
immediately reassessed for pain intensity and pain-
free PROM of the shoulder. After finishing the
program, all participants were received a
conventional physical therapy program as they were
in.

Data analysis

Mean and standard deviation (SDs) were calculated
for the demographic data and all variables. The paired t-
test was used to analyze within group effect. All data
were analyzed using the SPSS program version 17.0 for
window. The significant level was set at p-value less than

0.05. The clinical important change for pain on NRS was

set to be more than 2 (Farrar et al., 2001).

Results

Five participants were recruited in this study.
The demographic data were showed in table 1. At the
baseline, all participants reported no pain at rest. In
this study, all participants reported that mostly painful
movement was occurred when their shoulders were
passively moved in flexion direction. The mean and
SDs of the baseline, post-treatment and the change
scores of all variables were showed in table 2.
Statistical analysis showed that pain on the most
painful movement was significantly decreased with p
= 0.019. Additionally, the significant increase in pain-

free PROM of shoulder flexion (p= 0.010), and

shoulder internal rotation (p = 0.022) were noted.
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Table 1 The demographic data (N=5)

Variables Mean = SD
Age (years) 654+114
Sex (male/female) 2/3
Hemiplegic side (right/left) 32
Stroke duration (days) 1104 £ 16.1
Pain duration (days) 61.6+15.2

Discussion and Conclusions

This study was the pilot report on the immediate
effect of IFC in management of HSP. The results
suggest that the IFC was effective in pain reduction
on the most painful movement. This finding extended
the conclusions of several clinical studies supporting
the effectiveness of the IFC for musculoskeletal pain
(Adedoyin et al., 2002;

Cheing et al., 2008) and

experimental pain (McManus et al., 2006). The
decreased pain score on the most painful movement
in this study was significant clinical relevant (Farrar
et al., 2001). However, the production of an analgesic
effect of IFC is unclear. An analgesic effect of IFC
was similar to that of transcutaneous electrical nerve
stimulation (Johnson, 2001). Application of IFC
amplitude at AMF 100 Hz possibly produce a pain
reduction through the gate control theory (Melzack &
Wall, 1965), the physiological nerve block (De
Domenico, 1982), and the endogenous pain inhibitory

system (Sluka & Walsh, 2003).
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Table 2 Baseline, post-treatment and change scores of all variables

MMP35-5

Variables Baseline Post-treatment  Change scores  p-value
Pain intensity on the most painful movement (NRS) 6.80 £ 0.45 4.00+1.73 2.80+£1.64 0.019%*
Pain-free PROM of the shoulder (degree)
Flexion 142.88 £12.14 153.98£10.29 11.10£5.38 0.010%*
Extension 36.70 £ 1.60 3726+ 1.58 0.56 +0.56 0.089
Abduction 133.20+28.15 149.40 £ 20.09 16.20+13.95 0.060
Adduction 32.08 £5.03 32.58 £5.09 0.50+0.48 0.082
Internal rotation 54.00 +18.48 60.86 +17.06 6.86 £4.22 0.022*
External rotation 63.28+12.32 68.54+9.01 526+5.16 0.085

*represents statistically significant difference (p < 0.05)

The use of the IFC was also significant in
increasing in PROM of the shoulder to the onset of
pain including flexion and internal rotation with the
mean change of 11.1 and 6.86 degrees, respectively.
The mean change in pain-free PROM of the shoulder
was greater than the clinical important change (4.5
degrees). This result may contribute that PROM was
gained when pain was relieved.

However, interpreting these results would be
with care because this study conducted with a small
sample size. In order to generalize these results, a
further study needs to investigate a large number of
subjects. Additionally, a further study is indicated to
compare the effectiveness of the use of the IFC to
placebo or control in order to best select an
appropriate technique for HSP.

In conclusion, the IFC was evidenced in
relieving pain and improving the pain-free PROM in

treatment of patients with HSP.

Acknowledgements
The authors would like to thank all participants and
the staff of the institutional physical therapy clinic and

neurological rehabilitation center. This study was

supported by the research fund of Faculty of Allied

Health Sciences, Chulalongkorn University.

References

Adedoyin, RA., Olaogun, MOB., and Fagbeja, OO.
2002. Effect of interferential current
stimulation in management of osteo-arthritic
knee pain. Physiotherapy. 88: 493-499.

Chae, J., Mascarenhas, D., Yu, DT., Kirsteins, A.,
Elovic, EP., Flanagan, SR., Harvey, RL.,
Zorowitz, RD., and Fang, Z-P. 2007.
Poststroke shoulder pain: its relationship to
motor impairment, activity limitation, and
quality of life. Arch Phys Med Rehabil. 88:
298-301.

Cheing, GLY ., So, EML., and Chao, CYL. 2008.
Effectiveness of electroacupuncture and
interferential electrotherapy in the
management of frozen shoulder. J Rehabil
Med. 40: 166-170.

De Domenico, G. 1982. Pain relief with interferential

therapy. Aust J Physiother. 28: 14-18.



MGRCzoM

Grocucfc Research Conference

Farrar, JT., Young, JPJr., LaMoreaux, L., Werth, JL.,
and Poole, RM. 2001. Clinical importance of
changes in chronic pain intensity measured on
an 11-point numerical pain rating scale. Pain.
94: 149-158.

Ferreira-Valente, MA., Pais-Ribeiro, JL., and Jensen,
MP. 2011. Validity of four pain intensity
rating scales. Pain. 152:2399-2404.

Fuentes, JP., Olivo, SA., Magee, DJ., and Gross, DP.
2010. Effectiveness of interferential current
therapy in the management of musculoskeletal
pain: a systematic review and meta-analysis.
Phys Ther. 90: 1219-1238.

Goats, GC. 1990. Interferential current therapy. BrJ
Sports Med. 24: 87-92.

Griffin, JW. 1986. Hemiplegic shoulder pain. Phys
Ther. 66: 1884-1893.

Griffin, A., and Bernhardt, J. 2006. Strapping the
hemiplegic shoulder prevents development of
pain during rehabilitation: a randomized
controlled trial. Clin Rehabil. 20: 287-295.

Hanger, HC., Whitewood, P., Brown, G., Ball, MC.,
Harper, J., Cox, R., and Sainsbury, R. 2000. A
randomized controlled trial of strapping to
prevent post-stroke shoulder pain. Clin
Rehabil 14: 370-380.

Johnson, MI. 2001. Transcutaneous electrical nerve
stimulation (TENS) and TENS like devices;
do they produces pain relief? Pain Review . 8:
122-158.

McManus, FJ., Ward, AR., and Robertson, VJ. 2006.
The analgesic effects of interferential therapy
on two experimental pain models: cold and
mechanically induced pain. Physiotherapy. 92:
95-102.

MMP35-6

Melzack, R., and Wall, PD. 1965. Pain mechanisms: a
new theory. Science. 150: 971-978.

Mok, E., and Woo, CP. 2004. The effects of slow-
stroke back massage on anxiety and shoulder
pain in elderly stroke patients. Complement
Ther Nurs Midwifery.10 (4): 209-216.

Moran, F., Leonard, T., Hawthorne, S., Hughes, CM.,
McCrum-Gardner, E., Johnson, MI., Rakel,
BA., Sluka, KA., and Walsh, DM. 2011.
Hypoalgesia in response to transcutaneous
electrical nerve stimulation (TENS) depends
on stimulation intensity. J Pain. 12: 929-935.

Pantaledo, MA., Laurino, MF., Gallego, NL., Cabral,
CM., Rakel, B., Vance, C., Sluka, KA.,
Walsh, DM., and Liebano, RE. 2011.
Adjusting pulse amplitude during
transcutaneous electrical nerve stimulation
(TENS) application produces greater
hypoalgesia. J Pain. 12: 581-590.

Price, CI., and Pandyan, AD. 2001. Electrical
stimulation for preventing and treating post-
stroke shoulder pain: a systematic Cochrane
review. Clin Rehabil. 15: 5-19.

Roosink, M., Renzenbrink, GJ., Buitenweg, JR., van
Dongen, RTM., Geurts, ACH., and [Jzerman,
MJ. 2011. Somatosensory symptoms and
signs and conditioned pain modulation in
chronic post-stroke shoulder pain. J Pain.12 :
476-485.

Roy, CW., Sands, MR., Hill, LD., Harrison, A., and
Marshall, S. 1995. The effect of shoulder pain
on outcome of acute hemiplegia. Clin Rehabil.

9:21-27.



-.GRCzom

= Graduate Research Conference

Sluka, KA., and Walsh, D. 2003. Transcutaneous

electrical nerve stimulation: basic science

mechanisms and clinical effectiveness. J Pain.

3:109-121.

1430

MMP35-7

Teasell, R., Foley, N., and Bhogal, SK. 2011. Painful
hemiplegic shoulder. EBRSR: Evidence-based

review of stoke rehabilitation. 1: 1-65.





