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Validity of Transcutaneous Electrical Nerve Stimulation
Electrode Placement Technique in Acute Low Back Pain
Management

Mohamed H. El-Gendy ,Ph.D.P.T.

Basic science department, faculty of physical therapy, Cairo university.

{  ABSTRACT |}

This work was conducted to determine the efficacy of transcutaneous electrical nerve
stimulation (TENS) electrode placement technique compared with a control treatment in subjects
with acute low back pain (LBP). Single-blind, randomized, controlled trial with a I-month follow-
up design was conducted. A random sample of 60 eligible patients with back pain participated in
this study, their age varied between 18 and 65 years (27 men, 33 women; mean age + standard
deviation,35.3 + 11.2yr), they were recruited from patients referred for physiotherapy treatment in
the out-clinic of faculty of physical therapy, cairo university and randomly assigned to 1 of 3
groups: (Group I) “TENS painful area”: TENS painful area electrode placement technique and an
educational booklet of instructions called The Back Book (n = 20; 9 men, 11 women; mean age,
33.7 + 11.8 yr); (Group H) “TENS spinal nerve”: TENS spinal nerve root electrode placement
technique and The Back Book (n = 20; 8 men, 12 women; mean age, 352 + 12.1 yr); and,
{(Grouplll} “control”: The Back Book only (n = 20; 10 men, 10 women; mean age, 34.9 + 13.2 yr).
Standardized TENS stimulation parameters were used: frequency 140Hz constant; pulse duration
130 ps; 30 minutes duration; 3 days per week for 1 month. The main outcome measures were. pain
Rating Index (PRI), Roland-Morris Disability Questionnaire (RMDQ), and EuroQol (EQ-5D) were
completed by subjects pretrearment and after 1 month follow-up. At the end of the study all patients
in the three groups had a significant improvements in all outcomes. Subjects managed by TENS
spinal nerve and The Back Book displayed both a statistically significant (p<0.05) and clinically
meaningful reduction in pain severity (PRI) and functional disability (RMDQ), compared with
management via TENS painful area and The Back Book combined or The Back Book alone. The
highest level of improvement in generic health (EQ-5D) was found in the control group compared
with the two other groups (p<0.05). The previuos findings showed that TENS electrode placement
technique affects LBP-specific functional disability and pain severity providing preliminary
implications for future clinical studies.

Key words: Transcutaneous electrical nerve stimulation (TENS); Low back pain (LBP); pain
measurenent.

_ INTRODUCTION | numerous  randomized controlled  trials

(RCTs), there is still no strong evidence for the

ow back pain is now greater than any
other disease for which economic
analysis has been conducted.”® Despite

most efficacious and cost-effective treatment
for this disabling condition.” Current
phystotherapy management encompasses both
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reflex and/or motor signs of nerve root
compression.

-Randomization was achieved using a
predetermined list based on alpha numeric
code. Thus, the trial coordinator was not
involved in  randomization. Consenting
subjects were randomly assigned to 1 of 3
freatment groups by means of sealed
envelopes: (1) “TENS painful area”: TENS
painful area electrode placement technique and
The Back Book (n = 20; 9 men, 11 women:
mean age, 33.7 + 11.8 yr); (2) “TENS spinal
nerve”: TENS spinal nerve root electrode
placement technique and The Back Book (n =
20; 8 men, 12 women; mean age, 35.2 + 12.1
yr); and, (3) “control”: The Back Book only (n
= 20; 10 men, 10 women; mean age, 349 +
13.2 yr).

Outcome Measures

Before commencing treatment and after
a detailed verbal explanation, consenting
subjects were requested to complete 3 self-
administered valid and reliable questionnaires,
to establish baseline LBP severity, LBP-
specific functional disability, and generic
health. Total completion time for all self-
administered questionnaires was
approximately 10 minutes. The physiotherapist
involved in the treatment was blind to the
scores achieved on the outcome measure
questionnaires.

Pain severity was measured by the
McGill pain Questionnaire (MPQ),*** a valid
and reliable measure of pain intensity; this
yields the pain Rating Index (PRI), a
composite score consisting of 4 subscales
measuring the sensory, affective, evaluative,
and miscellaneous components of pain, with a
score range from 0 (no pain) to 78 (extreme
pain  severity). The MPQ has been
recommended as the leading pain
measurement scale available.?
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LBP-specific functional disability was
measured by the Roland-Morris Disability
Questionnaire (RMDQ),” a short, simple,
reliable, and sensitive measure of functional
disability resulting from LBP, derived from
the Sickness Index Profile. The RMDQ has
shown good validity and responsiveness to
small changes in health in people with LBP.*
and is well supported by several critical
reviews of LBP-specific self administered
functional disability  questionnairres.>'
Twenty four items related to subject’s
functional disability were checked on the day
of completion, yielding a total score ranging
from O (no complaint) to 24 (extreme
disability).

The EuroQol (EQ-5D),”* a valid and
reliable questionnaire to measure the health of
population and to detect differences in
subgroups of the population,'” was used a
short, simple, seilf-administered measure of
generic health. The descriptive profile from
the EQ-5D consists of 5 items: mobility, self-
care, usual activities, pain or discomfort, and
anxiety or depression, which represent an
individual’s health, and related quality of life.
Responses to these items have been weighted
to produce a single index for describing and
valuing health states, which ranges from 0.59
(extreme poor health) to 1 (full health).!!

Materials

The Back Book. The Back Book is an
evidence-based patient education booklet
developed as an adjunct to the UK’s Royal
College of general practitioners omiaozmmm for
the management of acute LBP.*® Early return
to normal activities and participation in low-
impact activities such as walking, swimming
and cycling are emphasized. The Back Book
has been shown to be readily accepted and
understood by individuals with LBP and to
create a positive shift in beliefs about LBP.?7*
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[ RESULTS N

Subjects  demographics and  clinical
characteristics. The sample was comprised
predominately of women in this study, ie,
slight female preponderance (54.9%). Age of
participants ranged from (19 to 62yr), with
mean age + standard deviation [SD), 35.3 +
11.2yr, varied work statistics (employed
64.8%, unemployed 19.6%, students15.5%),
duration of current episode (mean, 6.1+
3.5wk), and analgesic medication consumption
(71.6%). Fifteen subjects were removed from
the study either for absence or the
‘development of another unrelated medical
condition, which prevented continuation of
treatment. The remaining subjects (n = 45)
received treatment unti} the relevant therapist
considered maximal benefit had been achieved
after one month and were discharged after
completion of the outcome measure
questtonnaires (table 1).
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Remaining subjects demographics and
clinical characteristics: The I-month follow up
showed the following: TENS painful area.
group ( n = 14; 5 men, 9 women; mean age,
34.1 £ 9.8 yr); TENS spinal nerve group (n =
16; 7 men, 9 women; mean age 354 + 13.8
yr); and control (n = 15; 8 men, 7 women:
mean age ,33.2 + 12.6 yr). The remaining
subjects were approximately similar in age,
smoking status, employment status, duration
of current episode and analgesic medication
usage. The baseline median MPQ-PRI
outcome measure scores were 12 for the
painful area group; 14 for the spinal nerve
group and I3 for the control group. The
baseline median RMDQ outcome measure
scores were 5.5 for the painful area group; 8
for the spinal nerve group and 7 for the control
group. The baseline median EQ-5D outcome
measure scores were (.73 for the painful area
group; 0.78 for the spinal nerve group; 0.69 for
the control group (table 1).

Table (1): Demographics and clinical characteristics of treatment groups at start for all subjects and Sfor

the actual number who continued the study.

Baseline characteristics At Start All Subjects (n=60) The Remaining Subjects (n=45)

of subjects Pful Gr.1 Spn Gr.IT Con. Gr.I1I Pful Gr.I Spn Gr.II Con.Gr.IIT

{n=20) {(n=20) (n=20) (n=14) (n=16) {n=15)

Men % 45 40 50 35.7 43.75 53.3
Meun age (yr) 33.7 352 34.9 34.1 354 34.6
Current smokers (%) 15 10 20 14.28 12.5 18.18
Aerobic exercise (%) 60 55 50 64.3 62.5 66.6
Employed (%) 65 60 70 71.4 62.5 73.3
Current episode (wk) 6 7 5 5 6 4
Analgesic usage (%) 70 75 70 71.4 735 73.3
Mean MPQ 13.5 15 14.5 12 14 13
Mean RMD(Q) 6.5 9.5 7 5.5 8 7
Mean EQ-SD 0.73 0.78 0.66 0.73 0.78 0.69

Abbreviations: Pful, painful area group; Spn, spinal nerve group; Comn, control group.

Table 2 displays the mean (SD) values of
the outcome measure scores at start and after 1
month for the 3 treatment groups showing the
level of improvement for each measure in each
group. Aithough significant differences were

detected in all measures for all groups
indicating significant improvement in all
outcome measure scores after treatment for all
groups (p<0.05), it is evident that the TENS
spinal nerve group (Gr. 2) displayed the

Bull. Fac. Ph. Th. Cairo tniv.,:
Vol 3 No (2} Jul. 2000
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Finally, as regards overall progress, all 3
groups showed significant improvements from
pretreatment to follow-up in seli-reported pain
severity, LBP-specific functional disabihty
and generic health levels, as shown in figures
3- 5 (p< 0.05: table 2). Analysis of between-
group differences showed that the TENS
spinal nerve group had significantly greater
MPQ-PRT and RMDQ difference scores,
which is considered clinically meaningful,’!
than either the TENS painful arca or control
groups (p<0.05; table 2). The control group
showed a significant improvement in EQ-5D
than the other two groups (p<0.05; table 3).
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Fig. (1): Qutcome measure scores of PRI at start
and follow-up after 1 month. A decrease in raw
score value indicates an improvement in PRI
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Fig. (2): Outcome measure scores of RMDQ at
start and after 1 month. A decrease in raw score
value indicates an improvement in RMDQ levels.
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Fig. (3): Outcome measure scores of EuroQol at
start and after 1 month. Decrease in raw value
indicates a worsening in EQ-5D status and vice
versa.

_ DISCUSSION ]

Previous studies'>'* have established
that TENS is one of the most widely used
electrotherapeutic modality by
physiotherapists in the clinical management of
LBP. This is so despite the absence of
scientific evidence for its superiority over
other treatment strategies, lack of research of
its various treatment parameters. This is the
first report of the combined effect of The Back
Book and TENS for subjects with acute LBP.

Subjects in all groups displayed
significant improvements in pain, functional
disability, and generic health levels when
treated with TENS and The Back Book in
combination or The Back Book alone.
Comparing between groups, our reasons most
notably indicate that subjects managed by The
Back Book and TENS using the spinal nerve
root technique displayed both a statistically
significant and clinically meaningful reduction
in functional disability,”' compared with
management via The Back Book alone or in
combination with TENS by the painful area
technique. These results are unlikely to be
attributable to spontaneous recovery 1n acute
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electrode placement technique. The results
emphasize the need for  additional
investigations  of  this  widely  used
electrotherapeutic modality to  justify its
continued use, eg, appropriate selection of
TENS parameters and a comparative study of
the efficacy and cost-effectiveniess of TENS
with other physiotherapeutic modalities for
subjects with LBP.
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