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ABSTRACT
Pain and its management hold a central place in health care. The pain associated with pregnancy and giving 
birth is unique in that it is a normal, physiologic phenomenon that is affected by cultural mores, personal 
experience, and internalized sensations. There are numerous nonpharmacologic tools available to treat dis-
comfort during pregnancy and childbirth. Some methods of nonpharmacologic relief are underutilized, due 
to the lack of knowledge of the evidence. Childbirth educators, doulas, nurses, and midwives are a prime 
source of knowledge for birthing families to learn a variety of comfort techniques during pregnancy and 
labor. The purpose of this article is to discuss the use of transcutaneous electrical nerve stimulation (TENS) 
as a nonpharmacologic comfort technique.
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Pain and its management hold a central place in 
health care. It is estimated that people seeking care 
in an emergency department report having pain 
approximately 70% of the time. While 50% of inpa-
tients of the hospital report pain, 35% of them rate 
the pain as severe (Johnson et al., 2019). Pregnant 
women experience a transformation in their bod-
ies that can lead to alterations in their physical 
and emotional state, causing discomfort (Lothian 
& DeVries, 2017). The pain associated with giving 
birth is unique in many ways. It is a wholly normal, 
physiologic phenomenon that is affected by cultural 
mores, personal experience, and internalized sensa-
tions. Physiologically, this pain sensation is created 
by the stretching of the pelvic joints, cervix, vagina, 
and perineum. Likewise, the contractile forces of the 
uterus produce painful sensations that accompany 
the tissue stretching (Hilbers & Gennaro, 2017).

Pain management during pregnancy and birthing 
has experienced an evolution over time. Currently, 
there are numerous pharmacologic and nonphar-
macologic tools available to women to treat pain and 

discomfort during pregnancy and childbirth. Non-
pharmacologic strategies experience widespread 
usage, such as, relaxation, water immersion, and 
massage, while other methods are perhaps underuti-
lized. This underutilization is often due to the lack 
of scientific evidence (DiTomasso, 2019), or lack of 
knowledge of the evidence. Childbirth educators, 
doulas, nurses, and midwives are a prime source of 
knowledge for birthing families to learn a variety of 
coping techniques during labor (Lothian & DeVries, 
2017). The purpose of this article is to discuss the 
use of transcutaneous electrical nerve stimulation 
(TENS) as a nonpharmacologic comfort technique.

TRANSCUTANEOUS ELECTRICAL NERVE 
STIMULATION
The use of an electrical charge to relieve pain has 
its roots in ancient history. There are cave drawing 
artifacts showing an electric fish, and in 46 AD the 
first written account was documented of the use of 
a person standing on an electric fish to relieve pain 
(Johnson, 2014; Wright, 2012). Modern usage was 
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first documented by Wall and Sweet (1967) to relieve 
chronic neurogenic pain. TENS involves the use of 
an electrical current distributed by way of electrodes 
that are placed on the skin. TENS usage is a noninva-
sive, inexpensive, nonaddictive, source of pain relief 
that can be self-administered in many cases (John-
son, 2014; Santuzzi et al., 2013). The placement of 
the electrodes is critical for the success of the proce-
dure. Generally, electrodes are placed over the major 
nerves near the location of the pain (Johnson, 2014). 
However, studies indicate that placement of the elec-
trodes in areas away from the site of the pain also 
provides substantial relief of pain (Wright, 2012).

Gate-Control Theory of Pain
Melzack and Wall’s (1965) gate-control theory of 
pain, which is well known to childbirth educa-
tors, is theorized to be the mechanism of action for 
pain relief from TENS. This theory put forth that 
impulses of pain travel to the central nervous sys-
tem by way of small-diameter nerve fibers, while 
sensory impulses travel by way of large-diameter 
nerve fibers. Melzack and Wall postulated that a gat-
ing mechanism in the posterior horn of the spinal 
cord processes the incoming impulses. By interrupt-
ing the pain impulses with sensory impulses, the 
“gate” is closed to the incoming pain impulses, thus 
decreasing pain sensation (Melzack & Wall, 1965).

TENS functions to stimulate the A-beta nerve 
fibers in the skin with the electrical stimuli, thus, the 
signal of pain sensation being carried on the small-
diameter nerve fibers is blocked. This process is 
called segmental inhibition (Samuel & Maiya, 2015; 
Wright, 2012). In addition, the stimulation of the 
small nerve fibers in muscle decreases the release 
of excitatory neurotransmitters and increases the 
release of inhibitory neurotransmitters, such as sero-
tonin, and endogenous endorphins (Wright, 2012).

TENS Dosing Technique
There are typically three types of dosing regimens 
for TENS. These are low-frequency or acupuncture, 
high-frequency or conventional, and intermittent or 
burst frequency dosing. Low-frequency dosing has a 
frequency of approximately 2–10 hertz (Hz) (Quittan 
et al., 2016). It is low-frequency dosing that stimu-
lates the body to release endorphins. Using low-fre-
quency dosing takes a longer time to achieve pain 
relief sensation since it requires time for the release 
of endorphins. However, this pain relief sensation 

lasts longer owing to the chemical endorphins. Post 
dosing pain relief has been reported to last between 
5 minutes and 18 hours, with some people reporting 
relief up to 24 hours post-dosing (Samuel & Maiya, 
2015; Wright, 2012). As can be noted, there is wide 
variation in response from individuals, which is not 
well understood (Wright, 2012). Likewise, there 
are reports of cumulative effects on pain relief with 
repeat applications of TENS with the hypothesis that 
this is due to changes in the neuronal pathway (Sam-
uel & Maiya, 2015).

High-frequency dosing occurs within the range of 
approximately 90 to 150 Hz. It is the high-frequency 
dosing that decreases the excitatory neurotransmit-
ters and increases the inhibitory neurotransmitters, 
such as serotonin (Samuel & Maiya, 2015). High-
frequency dosing often has a rapid onset of relief, 
while also losing effectiveness rapidly when TENS 
is discontinued (Wright, 2012). There is a tendency 
for patients to tolerate the high-frequency dosing 
better than low-frequency dosing; therefore, high-
frequency dosing is often initiated first (Sluka et al., 
2013).

Burst TENS is high-frequency dosing that has 
intermittent bursts of two to three episodes of low-
frequency dosing. With burst dosing, the person 
experiences increased serotonin and endorphins 
release (Samuel & Maiya, 2015). With long-term use 
of TENS, the central nervous system becomes accus-
tomed to the stimulus, thus decreasing the effective-
ness of treatment. This is called habituation (Wright, 
2012). Burst TENS is one means to overcome the 
effects of habituation (Sluka et al., 2013).

For therapy to be effective it is critical that the 
intensity be maintained at enough strength to gen-
erate decreased pain sensation. Initially, it is usual 
to have the intensity increased until the person feels 
an effective, but tolerable sensation, not provoking 
pain or muscle contractions (Johnson, 2014). As the 
person becomes habituated to the intensity, it is also 
common to gradually increase the intensity as the 
treatment progresses to maintain the same level of 
tolerable sensation (Sluka et al., 2013).

Precautions
Safe usage guidelines are available from both man-
ufacturers and professional associations related 
to physiotherapy with the use of TENS. Some of 
these recommendations are based on medico-legal 
viewpoints rather than evidence-based literature. 
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For example, manufacturers often state that TENS 
units should not be used in the pregnant population, 
yet there is clinical research that points to use with 
this population if safeguards are in place (Johnson, 
2014).

Generally, persons with implanted devices should 
be checked to ascertain that the electrical current 
emitted by the TENS unit does not interfere with 
the implanted medical devise. Consequently, TENS 
should not be used in anyone with a cardiac pace-
maker if the programming cannot be overridden 
to avoid interference by the TENS. Likewise, any-
one with an implantable cardioverter-defibrillator 
should not use the TENS unit as there is evidence 
that the electric current of the TENS would inhibit 
the functioning of the defibrillator. In these cases, a 
cardiologist should be consulted (Johnson, 2014).

Usually, the TENS electrodes should not be placed 
on the gravid abdomen. However, there are reports 
of the use of TENS to improve placental blood flow 
without ill effect to the fetus (Crothers et al., 2012; 
Johnson, 2014; Resnik, 2002). Also reported is that 
TENS electrodes should not be placed on the head 
of someone with epilepsy. Areas of skin should be 
avoided over open wounds, areas prone to bleed-
ing, damaged skin, or skin with decreased sensa-
tion. Likewise, the electrodes should not be placed 
over sites of deep vein thromboses. There is limited 
knowledge about TENS use over sites of solid tumor 
carcinomas, as the effects on tumors are not known. 
However, TENS has been used in palliative, end-of-
life care. Finally, TENS should not be used on the 
eyes or over the anterior neck at the carotid arteries 
(Johnson, 2014).

General Usage
TENS units and accessories are relatively inexpen-
sive. The units are generally available for purchase 
at pharmacies as an over-the-counter product or 
accessible via the internet. Often the units are pow-
ered by 9-volt batteries. TENs units can be used as a 
stand-alone therapy or in conjunction with pharma-
ceuticals (Banerjee & Johnson, 2013).

A qualitative research study of reported chronic 
back pain in England found both direct benefits of 
TENS units, such as decreased pain sensation, as 
well as indirect benefits, such as decreased usage of 
medications and enhanced ability to rest (Gladwell 
et al., 2015). A quantitative study from Egypt 
reported improvement in back pain measurement, 

flexion, and extension range of motion with TENS 
therapy and exercise as compared to exercise alone 
(Elserty et al., 2016). In a study from India, TENS 
was used to augment medications in post-abdomi-
nal surgery patients in both emergent and planned 
surgical procedures. The authors of this study found 
that continuous TENS application provided the best 
pain relief after surgery. In addition, these authors 
found decreased post-surgical complications from 
paralytic ileus and atelectasis (Verma & Gupta, 
2018). Thus, the benefits of TENS therapy are noted 
in both medical and surgical applications. Likewise, 
there are benefits as perceived by patients and quan-
tified by physical outcomes.

TENS USAGE IN PREGNANCY
Low Back Pain
Approximately half of all pregnant women experi-
ence some type of back pain (Brown & Johnston, 
2013; Carvalho et al., 2017; Kurup et al., 2012). A 
recent multinational study found the prevalence 
of back pain in pregnancy to be 70%–86% with 
the highest reports from the United States and the 
lowest reports from Norway. Of interest, this study 
stated that the greatest intensity of low back pain 
was described by women of the United Kingdom 
(Gutke et al., 2018). The pain is most often described 
as an intermittent, burning sensation (Carvalho et 
al., 2017). In comparison, approximately 40% of 
non-pregnant women complain of low back pain 
(Hughes et al., 2018; Thorell & Kristiansson, 2012).

Of women who complain of low back pain, 20% 
complain specifically of pelvic pain (Liddle & Pen-
nick, 2015; Sinclair et al., 2014). However, many 
times back and pelvic pain are considered together 
as often women have difficulty articulating a differ-
ence in the pain sensations (Hughes et al., 2018). 
While there are definitions for the specific loca-
tions of low back pain and pelvic pain (Gutke et al., 
2018), it is often difficult clinically to differentiate 
pain from these two locations, since women often 
describe them together (Hughes et al., 2018). Sym-
physis pubis pain does not occur often in gravid 
women; however, it is more incapacitating when 
it does occur (Diaz & Rivera, 2012). Most women 
report that low back pain regresses by 6 months after 
giving birth (Thorell & Kristiansson, 2012).

Commonly, women first report low back pain 
during the second trimester and usually describe 
it as more painful at night than during the day 



The Journal of Perinatal Education | Winter 2022, Volume 31, Number 152

(Carvalho et al., 2017). In a study by Brown and 
Johnston (2013), women in the United Kingdom 
were more likely to complain of greater low back 
pain using a visual analog scale (VAS) in the third 
trimester when they perceived that the fetus was in 
a suboptimal position. In comparison, women who 
described the fetus as being in an optimal position 
reported lower intensity of low back pain using a 
VAS (Brown & Johnston, 2013).

The exact cause of back pain in pregnancy is 
unknown (Hughes et al., 2018) but is generally 
considered to be of musculoskeletal origins, rather 
than gynecologic (Gutke et al., 2018). Biomechani-
cally, the center of gravity moves forward as the 
breasts, fetus, and uterus grow, thus increasing 
weight distribution (Carvalho et al., 2017; Hughes 
et al., 2018). Added to this, is water retention owing 
to the effects of progesterone activation. In turn, 
this leads to changes in posture, decreased plantar 
arches, hyperextension of the knee joints, forward 
tilting of the pelvis, and lumbar lordosis. Relaxin, 
which is released from the corpus luteum, relaxes 
all joints, not simply the ones of the pelvic girdle 
(Carvalho et al., 2017). With the growing utero-fetal 
structure, the abdominal wall musculature stretches, 
thus decreasing the structural support (Kurup et al., 
2012). All these factors in concert lead to lower back 
pain and pelvic pain (Hughes et al., 2018). Of inter-
est, spinal disc disease is not more prevalent in preg-
nancy (Diaz & Rivera, 2012).

Risk factors associated with the development of 
lower back pain are a previous history of low back 
pain, and/or a history of low back pain occurring 
only during the menstrual cycle (Carvalho et al., 
2017). According to a study by Kurup et al. (2012) 
low back pain is more likely to occur with women 
of advanced maternal age; short stature, less than 
 5 feet 3 inches or 160 cm; higher parity; and late ges-
tational age, that is, at the end of pregnancy (Kurup 
et al., 2012). There is no difference in prevalence 
between women who are identified as having either 
low-risk or high-risk pregnancies (Carvalho et al., 
2017).

Physiologic and psychologic disturbances due to 
low back pain lead to poor quality of sleep and rest. 
In turn, this leads to interference with activities of 
daily living, as well as household and recreational 
activities. Low back pain issues can translate into an 
economic deficiency with poor work performance 
and/or absences from work (Carvalho et al., 2017).

TENS Therapy for Low Back Pain
Approximately 20%–25% of women with low back 
or pelvic pain seek treatment for this condition 
(Gutke et al., 2018; Sinclair et al., 2014). Women 
seek treatment from a variety of health-care disci-
plines and with a variety of methods (Sinclair et al., 
2014). However, physiotherapy or physical therapy 
is the most sought discipline for treatment (Gutke 
et al., 2018; Hughes et al., 2018; Sinclair et al., 2014). 
Physical therapy includes complementary and alter-
native treatment measures, such as TENS (Sinclair 
et al., 2014).

While studies have identified that no single treat-
ment is completely successful in removing all pain 
(Diaz & Rivera, 2012), a systematic review by Gutke 
et al. (2015) found that there was a significantly 
greater decrease in low back pain and a greater 
increase in functioning with TENS treatment. TENS 
therapy is considered safe in all three trimesters of 
pregnancy with no differences in maternal or neona-
tal outcomes (Keskin et al., 2012; Shah et al., 2015).

Four electrodes measuring from 5 cm by 5 cm to 5 
cm by 9 cm in size should be used. Sites for electrode 
placement should avoid acupressure points utilized 
for induction of labor (Diaz & Rivera, 2012). These 
sites include LI4, the dorsal aspect of the thumb 
webbing, and SP6, bladder 60 and 67, on the lower 
half of the leg and ankle. Some include avoiding the 
gallbladder 21, the middle of the trapezius muscle, 
which is often used to alleviate shoulder pain. Gen-
erally, for low back and pelvic pain, electrode sites 
on either side of the spine are most appropriate. It 
is suggested that depending on the gestational age, 
TENS therapy should be discontinued if uterine 
contractions develop during treatment (Crothers et 
al., 2012).

Recommendations for TENS usage in pregnancy 
are to keep the current density low (Crothers et 
al., 2012). The TENS unit should produce a tingly 
sensation two to three times the sensory threshold 
(Galfat & Mishra, 2019). Recommendations based 
on Austrian guidelines show the sensitivity thresh-
old to be near 5–8 milliamps. Quittan et al. (2016), 
recommends high-frequency TENS of 80–120 Hz, 
continuous therapy, with a pulse duration of 0.1–0.2 
milliseconds. Therapy should occur a minimum 
of one 30-minute session per day (Quittan et al., 
2016). However, Galfat and Mishra (2019) describe 
a therapeutic regimen with treatment occurring 
twice a week for 3 weeks with improvement in both 
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VAS and disability questionnaire scores (Galfat & 
Mishra, 2019).

Neuropathic Pain Relief With TENS
There is a case report in the literature of a 33-year 
old woman with neurofibromatosis type 1, and a 
T12-L13 meningocele, with cauda equina distor-
tion, which caused her significant pain at the S1–S4 
nerve roots. She was being treated with opioid anal-
gesics; however, she presented with the desire to 
have a child and to stop her opioids. She reportedly 
stopped her opioids on her own when she learned 
she was pregnant and had withdrawal symptoms, for 
which she was referred to a pain clinic. Of interest, 
chorionic villi sampling determined that the embryo 
did not carry the neurofibromatosis gene (Silva & 
Afonso, 2019).

At 15 weeks gestation, the woman was prescribed 
a TENS unit with a preset frequency of 125 Hz and a 
pulse duration of 100 microseconds. She was advised 
of the risks of TENS therapy, particularly the lack of 
evidence for the use of TENS for this indication in 
pregnancy. She consented to proceed with this treat-
ment for 30 minutes per session, for four times per 
day. She initially presented to the pain clinic with a 
VAS of 8 out of 10, but throughout the remainder of 
her pregnancy, she reported pain on a VAS of 2–4.5 
out of 10 (Silva & Afonso, 2019).

Throughout her pregnancy, she did not experi-
ence any side effects of TENS therapy, and ultra-
sound surveillance of the fetus remained normal. 
She gave birth at full term and continued the use of 
the TENS unit for 6 months postpartum while she 
breastfed. At 6 months postpartum, she elected to 
return to pharmacologic treatment with gabapentin 
for her chronic pain, as her end of day pain rose to 
the level of 7 out of 10 on a VAS. Both mother and 
child were followed for 24 months after birth. The 
child exhibited normal growth and development, 
with no evidence of neurologic or psychomotor 
deviations (Silva & Afonso, 2019).

TENS Usage During Labor
In 2009 the Cochrane Database of Systematic Reviews 
released an evaluation of research on the use of 
TENS as a pain management therapy during labor. 
The result of their findings was that there was no 
consistent evidence to support the benefit of TENS 
in labor, as some studies showed a benefit, while oth-
ers did not. However, the authors went on to say that 

there were no known risks to mother or baby from 
the use of TENS during labor. Finally, their conclu-
sion was that it was appropriate to recommend the 
option of TENS therapy, alone or as an adjunct to 
other treatment, at any stage of labor (Dowswell et 
al., 2009).

A study by Mucuk et al. (2013), compared VAS, 
along with adrenocorticotropic hormone (ACTH) 
and cortisol levels of women in labor both with and 
without TENS therapy. In the intervention group, 
women who were between 3.5 and 5 cm of cervi-
cal dilatation were given a 20-minute TENS ses-
sion. The current density was low at no greater than 
0.6 milliamps, frequency was low at 5–10 Hz with 
a pulse duration of 2.5 milliseconds. The control 
group did not have a TENS session, but instead had 
a nurse sit constantly at the bedside for 20-minutes. 
At the end of both 20-minute sessions, blood speci-
mens were drawn and pain level was assessed with a 
VAS. Results showed that in the TENS intervention 
group there was a clinical decrease in VAS levels of 
pain, and both ACTH and cortisol levels; however, 
the results did not reach statistically significant lev-
els (Mucuk et al., 2013). This leads to a conclusion 
that both pain and stress levels appeared to clinically 
decrease with TENS therapy.

Baez-Suarez et al. (2018) reported on a research 
study to explore the effect of TENS therapy during 
labor and to find a more effective dosage. The study 
was a randomized controlled trial that included a 
placebo. There were three study groups, two active 
TENS intervention groups and a non-TENS pla-
cebo control group. In both TENS groups, women 
experienced clinically significant decreases in pain; 
however, only the group with dosages of high fre-
quencies (80–100 Hz), and a high-pulse duration 
(350 microseconds) were statistically significant. 
There were no significant differences in any of the 
groups with respect to neonatal outcomes, such as 
Apgar scores, birth weight, or head circumference. A 
secondary outcome was that women in both TENS 
groups reported greater satisfaction with their birth 
experience 24 hours after giving birth than the non-
TENS group (Baez-Suarez et al., 2018).

A study investigating TENS usage in the first 
stage of labor with a sample of primigravid women 
was reported in 2020 by Lilly. In this study, there 
was a control group with no treatment and an inter-
vention group with TENS therapy. All women were 
38–40 weeks gestational age. All women were at 3–7 
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cm of cervical dilatation when they were enrolled in 
the study. Outcomes collected during the study were 
both pain levels from a VAS and behavioral assess-
ments from observational checklists. The obser-
vational checklists were tested for reliability and 
interrater reliability prior to the beginning of the 
study. The dosing parameters of the TENS therapy 
was not described; however, it was reported that the 
unit was given to the women with explanations of 
usage, so that the women were in control of turning 
the unit on or off. Since the women were in control of 
the unit, perhaps they were able to change the dosing 
frequency to achieve their own satisfaction level, yet 
this is not reported. Findings were reported as statis-
tically significant for lower VAS in the women with 
TENS therapy, as compared to those without TENS. 
Likewise, there was a statistically significant differ-
ence reported between the behavioral responses to 
pain between the group with TENS therapy and the 
group without TENS therapy (Lilly, 2020).

IMPLICATIONS FOR PRACTICE
Education of Childbirth Educators, Nurses, 
Doulas, and Midwives
As previously stated in a review published in the 
Cochrane Database of Systematic Reviews (2009), the 
authors present the conclusion that because TENS 
therapy does not cause harm and could provide ben-
efits, women in labor should be offered TENS ther-
apy at any stage of labor when the birthing woman 
believes it to be helpful (Dowswell et al., 2009). A 
study by Boateng et al. (2019) seemed to indicate 
that maternity nurses and midwives were not aware 
of TENS therapy as a nonpharmacologic comfort 
measure; therefore, when studying their experiences 
with nonpharmacologic interventions during labor, 
the nurses and midwives in this study did not report 
its usage. Consequently, childbirth educators, dou-
las, nurses, and midwives should be educationally 
prepared and knowledgeable to educate on TENS 
therapy should their clients present with questions.

Childbirth educators have the responsibility to 
bring knowledge, and thus enlightenment, to pre-
pare expectant families for the birthing period and 
beyond (Waller-Wise, 2013). It is important for 
childbirth educators to be well-informed on the use 
of the TENS unit. Some research seems to indicate 
that TENS is more beneficial when the user is mov-
ing. Therefore, childbirth educators could discuss 
the use of TENS therapy as they include movement 

in their classes (Ondeck, 2019; Sluka et al., 2013). Or 
this topic could be taught along with comfort mea-
sures of pregnancy (Terreri, 2013).

In addition, childbirth educators, doulas, mid-
wives, and nurses should add TENS therapy to their 
arsenal of comfort techniques taught and used dur-
ing pregnancy. Bedside nurses dramatically impact 
the care that women obtain in the hospital setting. 
For nurses to change bedside practice, hospital and 
nursing administration needs to support practice 
change (Waller-Wise et al., 2020). Policy, either at 
the administrative or unit level, should be written to 
allow TENS therapy within the hospital or antenatal 
setting for pregnant women with low back pain of 
pregnancy.

National Associations of Physiotherapy or Physical 
Therapy
The Association of Charted Physiotherapists in 
Women’s Health from the United Kingdom has 
guidelines for the usage of TENS therapy during 
pregnancy. However, these guidelines do not offer 
specific recommendations for dosages of therapy 
(Crothers et al., 2012). Likewise, the Austrian Soci-
ety of Physical Medicine and Rehabilitation and 
the Austrian Pain Society established guidelines for 
TENS usage in pregnancy for musculoskeletal pain 
(Quittan et al., 2016). More national associations 
of physical therapists and/or physiotherapists need 
to publish guidelines for usage along with specific 
information on dosing. These guidelines need to be 
updated frequently as evidence evolves.

Patient Teaching
As can be seen from this review of TENS therapy, 
several different dosing regimens have been used in 
research. A good starting point for the education of 
expectant families is the Austrian guidelines. Elec-
trodes should be placed alongside the spinal column 
at L3 and in the area of the sacroiliac joints. The fre-
quency should be in the range of 80–120 Hz, a pulse 
duration of 0.1–0.2 milliseconds, and a sensitivity 
threshold in the vicinity of 5–8 milliamps, as toler-
ated without causing distress, added pain, or muscle 
spasm (Quittan et al., 2016) Therapy can continue 
as long as it provides relief, but the pregnant women 
are to be in control of the TENS unit (Lilly, 2020). 
If habituation occurs, the unit can be discontinued 
or can be switched to a different dosing regimen 
(Wright, 2012). There are choices for dosage for 
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pregnant women, as can be seen in the various dos-
ing routines reported from research in this article. 
For example, the dosing procedure of Baez-Suarez et 
al. (2018) of high frequencies (80–100 Hz), and high 
pulse duration (350 microseconds), which was pre-
viously discussed provided greater pain relief (Baez-
Suarez et al., 2018).

Research
Next, research needs to continue to include applica-
tions for TENS use in pregnancy and its effectiveness 
(Hughes et al., 2018). Research should include fur-
ther investigation into the experience of musculo-
skeletal pain during pregnancy (Brown & Johnston, 
2013). In addition, descriptive studies can address 
the frequency of education of TENS therapy in 
childbirth education classes, the frequency of usage 
in both pregnancy and/or labor, and the frequency 
of usage based on birthing location and/or care pro-
vider. While TENS units are now more readily avail-
able to expectant women, studies of the frequency 
of purchase, type unit, cost, and so on would be 
useful information to know (Dowswell et al., 2009). 
Finally, outcomes for women and newborns should 
continue to affirm the safe usage of TENS therapy 
through pregnancy, labor, should it be used, and 
lactation.

REFERENCES
Baez-Suarez, A., Martin-Castillo, E., Garcia-Andujar, J., 

Garcia-Hernandez, J. A., Quintana-Montesdeoca, M. 
P., & Loro-Ferrer, J. F. (2018). Evaluation of different 
doses of transcutaneous nerve stimulation for pain 
relief during labour: A randomized controlled trial. 
BMC Trials, 19, 652. https://doi.org/10.1186/s13063-
018-3036-2

Banerjee, G., & Johnson, M. I. (2013). Transcutaneous 
electrical nerve stimulation (TENS): A potential inter-
vention for pain management in India? Indian Journal 
of Pain, 27, 132–141. https://doi.org/10.4103/0970-
5333.124590

Boateng, E. A., Kumi, L. O., & Diji, A. K. (2019). Nurses 
and midwives’ experience of using non-pharmacologi-
cal interventions for labour pain management: A qual-
itative study in Ghana. BMC Pregnancy and Childbirth, 
19, 168. https://doi.org/10.1186/s12884-019-2311-x

Brown, A., & Johnston, R. (2013). Maternal experience 
of musculoskeletal pain during pregnancy and birth 
outcomes: Significance of lower back and pelvic pain. 
Midwifery, 29, 1346–1351. https://doi.org/10.1016/j.
midw.2013.01.002

Carvalho, M. E., Lima, L. C., Terceiro, C. A., Pinto, D. R., 
Silva, M. N., Cozer, G. A., & Coucerio, T. C. (2017). 
Low back pain during pregnancy. Revista Brasileira de 

Anestesiologia, 67, 266–270. https://doi.org/10.1016/j.
bjane.2015.08.014

Crothers, E., Coldron, Y., Cook, T., Watson, T., & Notcutt, 
W. (2012). Safe use of transcutaneous electrical nerve 
stimulation for musculoskeletal pain during pregnancy. 
Journal of the Association of Chartered Physiotherapists 
in Women’s Health, 111, 22–26. https://pogp.csp.org.
uk/journal/article/acpwh-journal-111-autumn-2012/
safe-use-transcutaneous-electrical-nerve-stimulation

Diaz, R. R., & Rivera, A. P. (2012). Management of non-
obstetric pain during pregnancy: Review article. 
Columbian Journal of Anesthesiology, 40, 213–223. 
https://doi.org/10.1016/j.rcae.2012.05.005

DiTomasso, D. (2019). Bearing the pain: A historic review 
exploring the impact of science and culture on pain 
management for childbirth in the United States. The 
Journal of Perinatal and Neonatal Nursing, 33, 322–330. 
https://doi.org/10.1097/JPN.0000000000000407

Dowswell, T., Bedwell, C., Lavender, T., & Neilson, J. P. 
(2009). Transcutaneous electrical nerve stimulation 
(TENS) for pain management in labour. Cochrane 
Database of Systematic Reviews, 2, CD007214. https://
doi.org/10.1002/14651858.CD007214.pub2

Elserty, N., Kattabei, O., & Elhafez, H. (2016). Effect of 
fixed versus adjusted transcutaneous electrical nerve 
stimulation amplitude on chronic mechanical low back 
pain. The Journal of Alternative and Complementary 
Medicine, 22, 557–562. https://doi.org/10.1089/
acm.2015.0063

Galfat, D. R., & Mishra, A. (2019). Management of low 
back pain in pregnancy with transcutaneous electrical 
nerve stimulation: A prospective study. National Journal 
of Medical and Dental Research, 7(4), 645–648. http://
www.njmdr.co.in/ admin/upload/1576595897-DR-
galfat,-anuradha-mishra.pdf 

Gladwell, P. W., Badlan, K., Cramp, F., & Palmer, S. (2015). 
Direct and indirect benefits reported by users of trans-
cutaneous electrical nerve stimulation for chronic 
musculoskeletal pain: Qualitative exploration using 
patient interviews. Physical Therapy, 95, 1518–1528. 
https://doi.org/10.2522/ptj.20140120

Gutke, A., Betten, C., Degerskar, K., Pousette, S., & 
Olsen, M. F. (2015). Treatments for pregnancy-related 
lumbopelvic pain: A systematic review of physio-
therapy modalities. Acta Obstetricia et Gynecologica 
Scandinavica, 94, 1156–1168. https://doi.org/10.1111/
aogs.12681

Gutke, A., Boissonnault, J., Brook, G., & Stuge, B. (2018). 
The severity and impact of pelvic girdle pain and 
low-back pain in pregnancy: A multinational study. 
Journal of Women’s Health, 27, 510–517. https://doi.
org/10.1089/jwh.2017.6342

Hilbers, S. M., & Gennaro, S. (2017). Nonpharmaceutical 
pain relief. In D. Petersburg, D. Amis, J. A. Lothian, 
M. J. Podgurski, K. Shrawder, & A. Walsh (Eds.), 
Lamaze learning guide: Acquiring the knowledge and 
skills to become a childbirth educator (pp. 285–290). 
Lamaze International. (Reprinted from NAACOG 
Update Series, Volume 5¸ Lesson 15. Princeton, NJ: 
Continuing Education Center (CPEC), Incs.)

https://doi.org/10.1186/s13063-018-3036-2
https://doi.org/10.1186/s13063-018-3036-2
https://doi.org/10.4103/0970-5333.124590
https://doi.org/10.4103/0970-5333.124590
https://doi.org/10.1186/s12884-019-2311-x
https://doi.org/10.1016/j.midw.2013.01.002
https://doi.org/10.1016/j.midw.2013.01.002
https://doi.org/10.1016/j.bjane.2015.08.014
https://doi.org/10.1016/j.bjane.2015.08.014
https://pogp.csp.org.uk/journal/article/acpwh-journal-111-autumn-2012/safe-use-transcutaneous-electrical-nerve-stimulation
https://pogp.csp.org.uk/journal/article/acpwh-journal-111-autumn-2012/safe-use-transcutaneous-electrical-nerve-stimulation
https://pogp.csp.org.uk/journal/article/acpwh-journal-111-autumn-2012/safe-use-transcutaneous-electrical-nerve-stimulation
https://doi.org/10.1016/j.rcae.2012.05.005
https://doi.org/10.1097/JPN.0000000000000407
https://doi.org/10.1002/14651858.CD007214.pub2
https://doi.org/10.1002/14651858.CD007214.pub2
https://doi.org/10.1089/acm.2015.0063
https://doi.org/10.1089/acm.2015.0063
http://www.njmdr.co.in/ admin/upload/1576595897-DR-galfat,-anuradha-mishra.pdf
http://www.njmdr.co.in/ admin/upload/1576595897-DR-galfat,-anuradha-mishra.pdf
http://www.njmdr.co.in/ admin/upload/1576595897-DR-galfat,-anuradha-mishra.pdf
https://doi.org/10.2522/ptj.20140120
https://doi.org/10.1111/aogs.12681
https://doi.org/10.1111/aogs.12681
https://doi.org/10.1089/jwh.2017.6342
https://doi.org/10.1089/jwh.2017.6342


The Journal of Perinatal Education | Winter 2022, Volume 31, Number 156

Hughes, C. M., Liddle, S. D., Sinclair, M., & McCullough, J. 
E. M. (2018). The use of complementary and alternative 
medicine (CAM) for pregnancy related low back and 
pelvic girdle pain: An online survey. Complementary 
Therapies in Clinical Practice, 31, 379–383. https://doi.
org/10.1016/j.ctcp.2018.01.015

Johnson, M. I. (2014). Transcutaneous electrical nerve 
stimulation: Review of effectiveness. Nursing Standard, 
28, 44–53. https://doi.org/10.7748/ns.28.40.44.e8565

Johnson, M. I., Jones, G., Paley, C. A., & Wittkopf, P. G. 
(2019). The clinical efficacy of transcutaneous electric 
nerve stimulation (TENS) for acute and chronic pain: 
A protocol for a meta-analysis of randomized con-
trolled trials (RCTs). BMJ Open, 9, e029999. https://
doi.org/10.1136/bmopen-2019-029999

Keskin, E. A., Onur, O., Keskin, H. L., Gumus, I. I., Kafali, 
H., & Turhan, N. (2012). Transcutaneous electri-
cal nerve stimulation improves low back pain during 
pregnancy. Gynecologic and Obstetric Investigation, 74, 
76–83. https://doi.org/10.1159/000337720

Kurup, V. G., Kurup, V. K. M., Jayasree, T. M., & Felix, A. 
J. W. (2012). Low back pain in pregnancy: Incidence 
and risk factors. Indian Journal of Physiotherapy and 
Occupational Therapy, 6(2), 133–137. http://www.i-
scholar.in/index.php/ ijpot/article/view/47222 

Liddle, S. D., & Pennick, V. (2015). Interventions for pre-
venting and treating low-back and pelvic pain during 
pregnancy. Cochrane Database of Systematic Reviews, 
9, CD001139. https://doi.org/10.1002/14651858

Lilly, C. D. (2020). Effectiveness of transcutaneous electri-
cal nerve stimulation (TENS) application on pain and 
behavioral responses of primigravid women during the 
first stage of labour in a selected hospital at Mangalore. 
International Journal of Health and Research, 10(2), 
78–88. https://www.ijhsr.org/IJHSR_Vol.10_Issue. 2_
Feb2020/IJHSR_Abstract.013.html

Lothian, J., & DeVries, C. (2017). Giving Birth with 
Confidence: The Official Lamaze Guide (3rd ed.). 
Meadowbrook Press.

Melzack, R., & Wall, P. D. (1965). Pain mechanisms: A new 
theory. Science, 150, 971–979. https://doi.org/10.1126/
science.150.3699.971

Mucuk, S., Baser, M., & Ozkan, T. (2013). Effects of non-
invasive electroacupuncture on labor pain, adrenocor-
ticotropic hormone, and cortisol. Alternative Therapies 
in Health and Medicine, 19, 26–30. http://www.alterna-
tive-therapies.com/

Ondeck, M. (2019). Healthy birth practice #2: Walk, move 
around, and change positions throughout labor. The 
Journal of Perinatal Education, 28, 81–87. https://doi.
org/10.1891/1058-1243.28.2.81

Quittan, M., Bily, W., Crevenna, R., Fialka-Moser, V., 
Grestenberger, W., Hofer, C., Husslein, P. W., Kern, 
H., Kondo, R., Lampl, C., Löfler, S., Oberleitner, M., 
Paternostro-Sluga, T., Praschak, M., Strasser, E.-M., 
Wenzl, R., & Wolzt, M. (2016). Transcutaneous elec-
tric nerve stimulation (TENS) in patients with preg-
nancy-induced low back pain and/or pelvic girdle 

pain. Physikalische Medizin Rehabilitationsmedizin 
Kurortmedizin, 26, 91–95. https://doi.
org/10.1055/s-0035-1565058

Resnik, R. (2002). Intrauterine growth restriction. 
Obstetrics and Gynecology, 99, 490–496. https://doi.
org/10.1016/s0029-7844(01)01780-x

Samuel, S. R., & Maiya, G. A. (2015). Application of low 
frequency and medium frequency currents in the 
management of acute and chronic pain: A narrative 
review. Indian Journal of Palliative Care, 21, 116–120. 
https://doi.org/10.4103/0973-1075.150203

Santuzzi, C. H., Neto, H. D. F., Pires, J. G. P., Goncalves, 
W. L. S., Gouvea, S. A., & Abreu, G. R. (2013). High-
frequency transcutaneous electrical nerve stimulation 
reduces pain and cardio-respiratory parameters in an 
animal model of acute pain: Participation of peripheral 
serotonin. Physiotherapy Theory and Practice, 29, 630–
638. https://doi.org/10.3109/09593985.2013.774451

Shah, S., Banh, E. T., Koury, K., Bhatia, G., Nandi, R., & 
Gulur, P. (2015). Pain management in pregnancy: 
Multimodal approaches. Pain Research and Treatment, 
2015, 1–15. https://doi.org/10.1155/2015/987483 

Silva, V. C., & Afonso, A. S. (2019). Neuropathic pain 
due to neurofibromatosis treated with transcuta-
neous electrical nerve stimulation in a pregnant 
patient: A case report. International Anesthesia 
Research Society, 13, 329–331. https://doi.org/10.1213/
XAA.0000000000001068

Sinclair, M., Close, C., McCullough, J., Hughes, C., & 
Liddle, S. D. (2014). How do women manage preg-
nancy-related low back and/or pelvic pain? Descriptive 
findings from an online survey. Evidence Based 
Midwifery, 12(3), 76–82. https://www.researchgate.
net/publication/264252328_How_do_women_man-
age_pregnancy-related_low_back_and_or_pelvic_
pain_Descriptive_findings_from_an_online_survey

Sluka, K. A., Bjordal, J. M., Marchand, S., & Rakel, B. A. 
(2013). What makes transcutaneous electrical nerve 
stimulation work? Making sense of the mixed results in 
the clinical literature. Physical Therapy, 93, 1397–1402. 
https://doi.org/10.2522/ptj.20120281

Terreri, C. (2013, July 21). When back labor strikes: Tips and 
tricks for optimal comfort. Connection the Dots. https://
www.lamaze.org/Giving-Birth-with-Confidence/
GBWC-Post/when-back-labor-strikes-tips-tricks-for-
optimal-comfort

Thorell, E., & Kristiansson, P. (2012). Pregnancy related 
back pain, is it related to aerobic fitness? A longitudinal 
cohort study. BMC Pregnancy and Childbirth, 12(1), 
30. https://doi.org/10.1186/1471-2393-12-30

Verma, D., & Gupta, S. K. (2018). A study on clinical 
evaluation of transcutaneous electrical nerve stimula-
tion in relief of post operative pain and complications. 
International Journal of Scientific Research, 7(12), 47–
49. http://www.worldwidejournals.org/index.php/ijsr/
article/view/34/34 

Waller-Wise, R. (2013). Utilizing Henderson’s nursing 
theory in childbirth education. International Journal 

https://doi.org/10.1016/j.ctcp.2018.01.015
https://doi.org/10.1016/j.ctcp.2018.01.015
https://doi.org/10.7748/ns.28.40.44.e8565
https://doi.org/10.1136/bmopen-2019-029999
https://doi.org/10.1136/bmopen-2019-029999
https://doi.org/10.1159/000337720
http://www.i-scholar.in/index.php/ ijpot/article/view/47222
http://www.i-scholar.in/index.php/ ijpot/article/view/47222
https://doi.org/10.1002/14651858
https://www.ijhsr.org/IJHSR_Vol.10_Issue. 2_Feb2020/IJHSR_Abstract.013.html
https://www.ijhsr.org/IJHSR_Vol.10_Issue. 2_Feb2020/IJHSR_Abstract.013.html
https://doi.org/10.1126/science.150.3699.971
https://doi.org/10.1126/science.150.3699.971
http://www.alternative-therapies.com/
http://www.alternative-therapies.com/
https://doi.org/10.1891/1058-1243.28.2.81
https://doi.org/10.1891/1058-1243.28.2.81
https://doi.org/10.1055/s-0035-1565058
https://doi.org/10.1055/s-0035-1565058
https://doi.org/10.1016/s0029-7844(01)01780-x
https://doi.org/10.1016/s0029-7844(01)01780-x
https://doi.org/10.4103/0973-1075.150203
https://doi.org/10.3109/09593985.2013.774451
https://doi.org/10.1155/2015/987483
https://doi.org/10.1213/XAA.0000000000001068
https://doi.org/10.1213/XAA.0000000000001068
https://www.researchgate.net/publication/264252328_How_do_women_manage_pregnancy-related_low_back_and_or_pelvic_pain_Descriptive_findings_from_an_online_survey
https://www.researchgate.net/publication/264252328_How_do_women_manage_pregnancy-related_low_back_and_or_pelvic_pain_Descriptive_findings_from_an_online_survey
https://www.researchgate.net/publication/264252328_How_do_women_manage_pregnancy-related_low_back_and_or_pelvic_pain_Descriptive_findings_from_an_online_survey
https://www.researchgate.net/publication/264252328_How_do_women_manage_pregnancy-related_low_back_and_or_pelvic_pain_Descriptive_findings_from_an_online_survey
https://doi.org/10.2522/ptj.20120281
https://www.lamaze.org/Giving-Birth-with-Confidence/GBWC-Post/when-back-labor-strikes-tips-tricks-for-optimal-comfort
https://www.lamaze.org/Giving-Birth-with-Confidence/GBWC-Post/when-back-labor-strikes-tips-tricks-for-optimal-comfort
https://www.lamaze.org/Giving-Birth-with-Confidence/GBWC-Post/when-back-labor-strikes-tips-tricks-for-optimal-comfort
https://www.lamaze.org/Giving-Birth-with-Confidence/GBWC-Post/when-back-labor-strikes-tips-tricks-for-optimal-comfort
https://doi.org/10.1186/1471-2393-12-30
http://www.worldwidejournals.org/index.php/ijsr/article/view/34/34
http://www.worldwidejournals.org/index.php/ijsr/article/view/34/34


57Transcutaneous Electrical Nerve Stimulation | Waller-Wise

of Childbirth Education, 28(2), 30–34. https://icea.org/
about/icea-journal/ 

Waller-Wise, R., Lewis, S., & Williams, B. (2020). A qual-
ity improvement project utilizing a clinical practice 
guideline in women during second-stage labor. The 
Journal of Perinatal Education, 29, 72–82. https://doi.
org/10.1891/J-PE-D-19-00014

Wall, P. D., & Sweet, W. H. (1967). Temporary abolition 
of pain in man. Science, 155, 108–109. https://doi.
org/10.1126/science.155.3758.108

Wright, A. (2012). Exploring the evidence for using 
TENS to relieve pain. Nursing Times, 108(11), 20–23. 
https://pdfs.semanticscholar.org/b24b/05289ff69acbb 
5d99c70b68c65d1153443de.pdf

DISCLOSURE
The author(s) have no relevant financial interest or 
affiliations with any commercial interests related to 
the subjects discussed within this article.

ACKNOWLEDGMENT 
Many thanks to Anthony Eubanks, Physical Thera-
pist, who gave advice on searching for references to 
make this article possible.

FUNDING
The author(s) received no specific grant or financial 
support for the research, authorship, and/or publica-
tion of this article.

RENECE WALLER-WISE is a licensed Women's 
Health clinical nurse specialist in Alabama. She is the 
program director and principal educator for Teach 
You! Childbirth in Spring, Texas, and a lecturer at 
Sam Houston State University School of Nursing. She 
has been teaching childbirth education classes for over 
35 years and has been LCCE educator for almost 20 
years.

https://icea.org/about/icea-journal/
https://icea.org/about/icea-journal/
https://doi.org/10.1891/J-PE-D-19-00014
https://doi.org/10.1891/J-PE-D-19-00014
https://doi.org/10.1126/science.155.3758.108
https://doi.org/10.1126/science.155.3758.108
https://pdfs.semanticscholar.org/b24b/05289ff69acbb 5d99c70b68c65d1153443de.pdf
https://pdfs.semanticscholar.org/b24b/05289ff69acbb 5d99c70b68c65d1153443de.pdf




   Improve your practice and support 
   natural, safe, and healthy births

Visit pages.springerpub.com/JPE for your exclusive discount

9780826171641

9780826135582 9780826140043 9780826157317

97808261097509780826174437



Accelerate Research Impact

Free service

Quick and simple to use

Proven to increase readership

Keeps track of outreach wherever you do it

Centralized reporting of full text downloads,
altmetrics and citations

Across all publications with a CrossRef DOI

EXPLAIN

GET STARTED

SHARE
it in plain language

www.growkudos.com

it via web, email  
and social media

How do you get more people to read and cite your research?

•
•
•

•
•

•

FORRESEARCHERS

FREE


	Transcutaneous Electrical Nerve Stimulation: An Overview
	TRANSCUTANEOUS ELECTRICAL NERVE STIMULATION
	TENS USAGE IN PREGNANCY
	IMPLICATIONS FOR PRACTICE
	REFERENCES
	DISCLOSURE
	ACKNOWLEDGMENT
	FUNDING


