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On “What makes transcutane-
ous electrical nerve stimulation 
work?...” Sluka KA, Bjordal JM, 
Marchand S, Rakel BA. Phys 
Ther. 2013;93:1397–1402.

[Editor’s note: Both the letter to the 
editor by Bergeron-Vezina and 
Leonard and the response by Sluka 
and colleagues are commenting 
on the page proof version of the 
article that was published ahead 
of print on July 11, 2013.]

We read the article recently pub-
lished by Sluka and colleagues1 
in PTJ with great interest. The 
elements raised by the authors 
shed important light on the mixed 
results obtained in the literature 
concerning the analgesic effect 
of transcutaneous electrical nerve 
stimulation (TENS). In their article, 
Sluka and colleagues identifi ed 
many factors that can affect TENS 
effi cacy. We would like to take this 
opportunity to highlight 3 other 
important elements that can af-
fect the analgesic effect of TENS 
and to remind physical therapists 
of the importance of considering 
these elements in their day-to-day 
practice.

Caffeine Consumption

In 1995, Marchand and colleagues2 
demonstrated that caffeine could 
block the analgesic effect of high-
frequency TENS. Monitoring caf-
feine intake before treatment is 
essential if we want to maximize 
the analgesic effect of TENS. Such 
caffeine consumption obviously 
includes coffee, but also other 
sources of caffeine (eg, tea, choco-
late, energy drinks). Surprisingly, 
very few TENS studies published 
since 1995 have monitored caf-
feine consumption, a situation that 
is particularly problematic when 
we consider that individuals with 
certain chronic pain conditions 
tend to consume high quantities of 
caffeine.3 The half-life of caffeine 

is 4 to 6 hours.4 To ensure optimal 
effi cacy, TENS treatment should be 
delayed for 6 hours after caffeine 
intake.

Electrode Placement

To maximize TENS analgesia, the 
experimenter needs to ensure 
good positioning of the electrodes. 
Current norms in research often 
encourage researchers to use a 
single and standardized electrode 
position for all patients. However, 
in order to be effective, electrode 
placement should be adapted in-
dividually, based on the location 
of the patient’s pain.5,6 Electrode 
placement is especially important 
when using high-frequency TENS, 
a type of TENS that produces 
analgesia via local or segmental 
mechanisms.7 In such situations, 
the experimenter needs to be sure 
that the TENS-induced paresthesia 
appropriately covers the entire 
painful region.

Pain Intensity

In 1997, Benedetti and colleagues8 
showed that patients with severe 
pain responded less positively to 
TENS compared with patients with 
mild or moderate pain. These ob-
servations indicate that the inten-
sity of clinical pain greatly affects 
the effi cacy of TENS. The choice 
of the proper treatment must be 
done while taking into consider-
ation the patient’s individual char-
acteristics. Thus, TENS might not 
be the best treatment option for 
patients with high levels of pain.

Clinical Implications

Ensuring proper positioning of the 
electrodes and screening for caf-
feine consumption requires time. 
With their busy daily schedules, 
physical therapists may tend to 
neglect these crucial steps. They 
nevertheless must remember that 
TENS, like many other treatment 
modalities used in rehabilitation, 

requires time in order to be prop-
erly administered. By discarding 
certain essential steps, physical 
therapists run the risk of affecting 
negatively and lastingly the effi -
cacy of TENS treatments.9,10

In their article, Sluka and col-
leagues observed that the timing 
of assessment is another impor-
tant issue that could account for 
the mixed results reported in 
the literature. We agree with the 
arguments raised by the authors: 
the effect of TENS, like the effect 
of any other given intervention, 
should be measured during peak 
effect. The authors noted that the 
analgesic effect of TENS is maxi-
mal during TENS, an observation 
that also was reported by Wall 
and Sweet in 1967 in one of the 
fi rst studies published on TENS.6 
In addition to being important to 
research, this observation bears 
important consideration in clinical 
settings. Specifi cally, in patients 
with chronic pain, TENS should 
rarely (if ever) be used solely in 
the clinic. Instead, patients with 
chronic pain should be taught 
how to use TENS at home—a strat-
egy that will allow these patients 
to take full advantage of the anal-
gesic effect of TENS therapy.

Conclusion

Several factors must be considered 
when using TENS. These factors 
include the intensity of the TENS, 
its interaction with pharmaco-
logical and nonpharmacological 
agents, the target population, the 
outcomes measured, the study 
design, and the patient’s char-
acteristics. We thank Sluka and 
colleagues for their commendable 
article and hope that the elements 
raised by these authors, as well as 
the subjects discussed in our letter, 
will contribute to a better use of 
TENS in research and in the clinic. 
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Author Response
[Editor’s note: Both the letter to the 
editor by Bergeron-Vezina and 
Leonard and the response by Sluka 
and colleagues are commenting 
on the page proof version of the 
article that was published ahead 
of print on July 11, 2013.]

We thank Bergeron-Vezina and 
Leonard for their thoughtful com-
ments1 on our article.2 They have 
brought up important additional 
and potentially confounding fac-
tors that can affect the effi cacy 
of transcutaneous electrical nerve 
stimulation (TENS). Interactions 
with drugs such as caffeine—or, as 
we point out, with opioids—is an 
area that needs additional study. 
For example, noradrenergic ago-
nists, such as clonidine, are syn-
ergistic with opioid agonists,3 and 
preclinical studies show synergism 
with TENS.4 On the other hand, 
low-frequency TENS also uses 
serotonin to produce its analgesic 
effects,5 and use of low-frequency 
TENS in patients who are on re-
uptake inhibitors might improve 
analgesic effectiveness. Thus, 
understanding the known mecha-
nisms of action of TENS will help 
to determine whether some drugs 
interfere with, or whether others 
can enhance, the effi cacy of TENS.

Electrode placement is indeed 
important and is greatly under-
studied. There are many ways to 
place electrodes, including over 
nerves, in dermatomes, at acu-
point sites, and surrounding the 
area of pain. Basic science stud-
ies show the greatest effect of 
TENS on reducing the activity of 
spinally located pain transmission 
neurons when the electrodes are 
placed within the receptive fi eld.6 
Preclinical studies also show that 
placement of electrodes over areas 
of pain, regardless of whether 

they were the originating site or a 
referred site, is equally effective.7 
For human control participants 
who are healthy, the greatest an-
algesia typically occurs within the 
paresthesia site.8 Together, these 
data suggest and further support 
Bergeron-Vezina and Leonard’s 
suggestion that the greatest effects 
of TENS occur when the sensation 
of paresthesia covers the painful 
region.

We appreciate the comments 
about translation of these fi ndings 
to physical therapist practice and 
agree that for TENS to be ade-
quately and effectively used in the 
clinic, numerous factors outlined 
by us and by Bergeron-Vezina and 
Leonard should be considered.
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