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Abstract
Background: Non-steroidal anti-inflammatory drug has been reported to be effective in the management of primary dysmenorrhea,
but it has associated side effects. The present study determined the influence of electrical stimulation on the pain intensity in
female undergraduates with primary dysmenorrhea.
Methods: This is a randomized control study including 50 participants with primary dysmenorrhea lasting for five days equally.
They were randomly allocated into two groups: transcutaneous electrical nerve stimulation (TENS) and Control. Subjects in
TENS group were treated with TENS for 15 minutes twice daily while the other group served as control. Participants were
treated for five days, the severity of pain was examined in both groups pre-treatment and post-intervention. Values of the obtained
variables were analyzed and the significant level was set at 0.05.
Results: Results revealed a significant reduction (t=7.956, P<0.001) in the severity of pain between pre-treatment and posttreatment on the 1st day; also, in the TENS group, there was a substantial change (t=3.610, P<0.001) in the severity of pain on the
5th day post-treatment. There was a substantial reduction (t=2.599, P<0.001) in the severity of pain in the TENS group compared
with the control group on the 3rd day (1.80 1.15, 2.38±1.77,) and 5th day (0.52±0.65, 0.94±1.33), respectively.
Conclusion: Transcutaneous Electrical Nerve Stimulation was found to be an effective approach to relieving primary
dysmenorrhea among female undergraduates.
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1. Introduction
One of the major challenges of women in the
reproductive age is pain and discomfort during the
regular monthly mensural cycle, called dysmenorrhea
(1). There are two types of dysmenorrhea, namely
primary (a basic dysmenorrhea) and secondary, which
is pathologically inclined (2). The basic one involves
pain or discomfort experienced during the mensural
cycle without any cause or underlying pathology
(2, 3). The experience is more at the onset of early
adolescence in women with normal pelvic anatomical
structure (4). Organic diseases such as salpingitis,
pelvic inflammatory disease, endometriosis, uterine
myoma, and ovarian cyst may present with associated
secondary dysmenorrhea (5). Pain in the head, mental
exhaustion, and nausea are among the complaints
associated with severe mensural pain (6, 7). The pain
is usually spasmodic in character and felt mainly in the
lower abdomen; however, it might radiate to the back

and along the thighs (8). The pain usually occurs in the
beginning of menstrual flow or precedes it only by a
few hours (9). The commonly associated symptoms are
nausea, vomiting, increased frequency of defecation,
headaches, muscular cramps, irritability, sweating,
increased body temperature, dizziness, and syncope
(10, 11).
Given the prevalence of dysmenorrhea in Nigeria,
Bello and co-workers reported a 63.6% prevalence for
the population for primary dysmenorrhea and 19.4%
for secondary dysmenorrhea. Also, Loto and his
colleagues documented prevalence of 53.3% for the
students experienced pain at the onset of menses; half
of the students reported the interference of the pain
with their normal daily activity (12, 13). Within the
environment of the present study, a prevalence of 72.3%
and 77.3% were reported in different studies (14, 15).
Dysmenorrhea is a symptom complex, not only
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affecting life quality but also reducing productivity (16).
In addition to its interference with daily function and
its impact on the physical and emotional conditions,
(16, 17), it negatively influences academic and daily
activities (9, 18). Ovulation increases the production of
fatty acids, which is the precursor for the production of
prostaglandins; the implication is that women who do
not ovulate, may not experience cramps and primary
dysmenorrhea (19). Therefore, primary dysmenorrhea
can be treated by inhibiting ovulation with oral
contraceptives (20).
Research has shown that females with pain during
monthly period present with increased prostaglandin
levels; however, non-steroidal anti-inflammatory
drug (NSAID) was found to have properties not
allowing for the production of prostaglandin (21).
Non-steroidal anti-inflammatory drugs are reported
to be effective; nonetheless, there are studies on their
associated side effects such as dizziness, nausea,
dry mouth, and paresthesia (22, 23) in controlling
primary dysmenorrhea. Furthermore, based on
literature, despite non-steroidal anti-inflammatory
drugs relieving primary dysmenorrhea, close to 20% of
women might not respond to the treatment, pushing
them to consider alternative interventions (24).
One of the non-invasive methods for relieving pain
in health care is the stimulation of nerves with electric
current, popularly called Transcutaneous Electrical
Nerve Stimulation (TENS) (25). The primary objective
of TENS is to excite the sensational nerves in the body
and relieve discomfort. These are achieved by either
stimulation of pain gate mechanism or by production
of opioid in the brain (26).
Pain associated with primary dysmenorrhea has
been a challenge among young ladies especially in higher
institution. They have attempted to find approaches
to alleviating the pain using various analgesia. The
continuous usage of such drugs has been associated
with side effects such as duodenum ulcer, dizziness,
and nausea. It is necessary to prevent these side effects
and still relieve the pain; therefore, the current study
was intended to evaluate whether TENS can effectively
ameliorate primary dysmenorrhea among female
undergraduates of a Nigerian university.
2. Methods
2.1 Study Design
The true experimental with a randomized control
24

study was conducted on undergraduates with primary
dysmenorrhea for a minimum period of five days at the
Obafemi Awolowo University, Ile Ife, Nigeria.
2.2 Ethical Issues
Ethical approval was obtained (IPHOAU/12/887)
from Health and Ethics Research Committee, Institute
of Public Health, College of Health Sciences, Obafemi
Awolowo University, Ile Ife. Inform consent was
obtained from each participant.
2.3 Inclusion Criteria
A minimum five days of primary dysmenorrhea, 1630 years of age, and no use of any forms of contraception
were the inclusion criteria. Subjects meeting these
criteria were invited as soon as their period started.
2.4 Exclusion Criteria
Primary dysmenorrhea undergraduates with pelvic
and cardiac diseases and a history of conception and
currently using analgesia for pain relief and with a pain
lasting less than five days were excluded.
2.5 Sample Size Determination and Technique
A sample size equation comparing the two means
was used to ascertain the number of participants
suitable for the study: (27)
N=4δ2(Zcrit + Zpower)2/D2
where N is the sample size for the two groups, δ is
the standard deviation, which could be six according
to Akinbo and colleagues (2) and the same for the
two groups, and Zcrit is the standard normal deviation
equivalent to the selective significant level [i.e. 0.05
(95%=1.960)].
Zpower is the accepted and excellent normal deviation
in conformity with the selective strength of the
statistics (i.e 0.80=0.842), and D is the least significant
change between the two mean values; to be significant,
the value should be 2, so D=5 was chosen.
N=4*62(1.96 + 0.842)2/52
=45.22=45
However, a total number of 50 subjects enrolled in
the study to account for the attrition. They were equally
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divided into two groups.

Procedure

Participants of the study were purposively selected
to take part in the research. Undergraduates with a
painful menstrual period of at least five days were
recruited for the study. The purpose of the study was
explained to each subject and written informed consent
was obtained from the participation of the study. Of
the 120 female undergraduates, 50 were eventually
recruited to participate based on the sample size. The
flow chart is presented in Figure 1.

Ethical approval was obtained from the Research
and Ethics Committee, Institute of Public Health,
Obafemi Awolowo University, Ile Ife. Consent of each
participant was further obtained.

2.6 Instruments
Transcutaneous electrical nerve stimulation
(MH6000 Combo, MH6100 EMS, MH6200 TENS) was
manufactured by Medihightec Medical Co., Ltd 30175
Hannover, Germany.
A numeric pain rating scale (NPRS) is a 10-point
numerical scale for assessing the pain perception of
the participants. NPRS is a scale that visually measures
the pain based on a 10-point scale ranging from 0 to
10; 0 indicates no pain and 10 shows unbearable pain
intensity. Numeric pain rating scale was confirmed to
be truthful in measuring pain when it was compared
with verbal rating scale by Williamson and Hoggart
(28). They concluded that NPRS could be employed
interchangeably with verbal rating scale during pain
intensity evaluation.

Upon arrival at the participant’s address for data
collection, their height, weight, and waist and hip
circumferences were measured.
Randomization
The process of randomization was based on fish bowl
method. Fifty wraps were placed in an envelope. TENS
was written on 25 and Control was written on another
set of 25. Each participant was asked to pick a wrap
from that envelope upon arrival at the study site until
the last wrap was picked. Participants were allocated to
the group they picked, which is either TENS or control
group without bias, Figure 1.
Subjects were educated on the usage of NPRS and
were requested to rate the discomfort level prior to the
commencement of the intervention.
Experimental Group
The overall test procedure was primarily explained.
The subject was placed in a supine comfortable

Figure 1: The figure shows the randomization of the participants.
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position. The inguinal region of each patient was
exposed, inspected for cuts, skin infections, and
abnormalities, and cleaned using cotton wool and
methylated spirit. The absence of such skin conditions
as well as intact skin sensation indicate suitability for
further procedures. The electrode was then placed at
the cleaned inguinal region. A quadripolar method
of electrode placement was used according to Akinbo
and colleagues (2). The level of pubic symphysis was
considered in the stimulation where, based on Akinbo
and colleagues, a pair of active electrodes were placed
at the right and left region and another pair of inactive
electrodes were positioned at the right and left inferior
region of the umbilicus (2).
The TENS (a conventional one) was switched on to a
pulse amplitude of 25 to 50 mA, duration of 500–800µs,
and frequency of 1–250 pps according to the tolerance
of the patient.
The treatment was carried out for 30 minutes in each
treatment session, and the procedure was performed
once a day on the 1st, 3rd and 5th days (2). Using the
NPRS, pain intensity was measured pre-treatment and
post-treatment on each treatment day.
Control Group
There were no interventions in this group.
Through visual analogue scale, the pain intensity of
the subject in the group was evaluated at the onset of
the treatment and on days 3 and 5. Subjects in this
group were encouraged to take analgesic only if the
pain intensity was unbearable. However, none of the
participants reported taking drugs at the end of the
study as it was not their usual practice during this
period.
Outcome measure: In the TENS group, pain
intensity was assessed on the first, 3rd, and 5th day
of assessment prior to and 10 minutes following

the application of TENS. In the control group, the
pain intensity was assessed once on days 1, 3, and 5.
To provide certain elements of blinding, a research
assistance oblivious to the details of intervention was
asked to evaluate the pain intensity.
2.8 Data analysis
The obtained values were analyzed using Statistical
Pakages for Social Sciences version 17. Descriptive
statistics was used to summarize the participants’
age, weight, height, Body Mass Index, and waist
circumference. Repeated measures analysis of variance
was further used to summarize the changes in pain
intensity in the experimental and control group at
pretreatment and on days 3 and 5. Post hoc analysis
was used to examine the direction of significance.
Paired t- test was utilized to compare the pre- and posttreatment intensity of pain on the 1st, 3rd, and 5th day of
treatment session. Alpha was set at<0.05.
3. Results
Table 1 compares the TENS and control groups
in terms of physical characteristics. There was no
observable difference between the two groups regarding
age (t=-0.274, P<0.785), BMI (t=-1.239, P<0.221), and
waist to hip ratio (t=0.177, P<0.860).
Table 2 presents the comparison between pre- and
post-treatment pain intensity in the TENS group. There
was a significant difference between the pain intensity
of the pre- and post-treatment on the 1st day (t=7.956,
P<0.001), 3rd day (t=4.758, P<0.001), and 5th day (t=3.610,
P<0.001).
Figure 2 shows the comparison of the pain intensity
on 1st day, 3rd day, and 5th day of participants in TENS
group. There was a significant difference between the
pain intensity (F=95.215, P<0.001) on the 1st, 3rd, and 5th
days on the subjects in TENS group.

Table 1: Comparison between Tens and Control Groups’ Physical Characteristics N=50
Variables
Experiments
Control
t value
P value
Mean±SD n=25
Mean±SD n=25
Age (years)
20.28±2.25
20.40±1.47
-0.274
0.785
Weight (kg)
57.36±6.59
57.52±9.79
0.121
0.904
Height (m)
1.61±0.06
1.64±0.07
1.923
0.060
22.26±2.36
21.14±3.15
-1.239
0.221
BMI (kg/m2)
Wc (cm)
69.84±5.82
70.12±6.37
0.256
0.799
Hc (cm)
92.20±6.03
92.56±8.33
0.277
0.783
WHR
0.76±0.04
0.76±0.04
0.177
0.860
WHtR
0.43±0.04
0.43±0.04
-0.606
0.547
Wc: Waist circumference, WHR: Waist to Hip ratio, Hc: Hip circumference, WHtR: Waist to Height ratio, SD: Standard deviation
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Table 3 draws a comparison among days 1, 3, and 5
concerning pain intensity in the control group where
there was a significant difference (F=117.694, P<0.001)
Figure 3 compares TENS and control groups in
terms of pain intensity on the 1st, 3rd, and 5th days. There

Figure 2: The figure displays pie chart comparison of the pain
intensity among days 1, 3, and 5.

was no significant difference (P>0.05) between the
groups regarding pain intensity on the 1st day. However,
on days 3 (P<0.05) and 5 (F=95.215, P<0.001), there was
a significant reduction in pain intensity in the TENS
group compared with the control group.
4. Discussion
This study examined the effectiveness of
conventional TENS on primary dysmenorrhea.
There was a notable meaningful reduction in pain
intensity after comparing pre-treatment and posttreatment values in the TENS group. This indicates
that conventional TENS is an appropriate method
for reducing primary dysmenorrhea. KaDlan and coworkers studied 61 women suffering from primary
dysmenorrhea treated with Transcutaneous Electrical
Nerve Stimulation (TENS) for two menstrual cycles;
they reported determined the nature of treatment on
the pain (29). Thirty percent of the patients reported
marked pain relief and 60% reported moderate pain
relief. They concluded that TENS is an effective and
safe non-pharmacological tool for treating primary

Figure 3: The figure shows the comparison between the experimental and control group regarding pain intensity on days 1, 3 and 5.
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Table 3: Comparison of pain intensity on the 1st, 3rd, and 5th day of control group N=25
Variables
Control
F value
Mean±SD
PI Day 1
5.64±1.57
PI Day 3
2.38±1.77
117.694
PI Day 5
0.94±1.33
** Significant at P<0.001, *Significant at P<0.05, PI: Pain intensity, SD: Standard deviation

dysmenorrhea, which is in agreement with our study. In
their study carried out with TENS, Bai and colleagues
observed a significant pain relief. Similarly, Lundeberg
obtained a pain relief of more than 50% with TENS
in dysmenorrhea treatment (30, 31). These results are
in line with the findings of the present study. Lewers
and co-workers showed an average pain relief of 50%
immediately after treatment (32). Tugay and colleagues
compared the effectiveness of TENS and interferential
current on primary dysmenorrhea (33). Their results
confirmed that both TENS and interferential current
(IFC) could be effective in pain reduction among
women with primary dysmenorrhea.
The purpose of TENS is to stimulate small diameter,
high threshold cutaneous afferents (A-delta) so as to
block the transmission of nociceptive information
in peripheral nerves and activate extra-segmental
analgesic mechanisms (34). Low-intensity, non-noxious
conventional TENS paranesthesia relieves pain through
a segmental mechanism. Higher intensity TENS
increases the likelihood of activating extra-segmental
descending pain inhibitory pathways. The resultant
effect is a counter-irritant from a diffused noxious
inhibitory. TENS further causes the peripheral blockade
of afferent impulses originating from a peripheral
structure. With respect to segmental mechanism,
evidence from animal studies shows that TENS reduces
ongoing nociceptor cell activity and sensitization in
the central nervous system when applied to somatic
receptive fields and following spinal cord transection
(35, 36). TENS-induced A-delta activity causes the longterm depression of central nociceptor cell activity for
up to two hours (35, 36). In addition, skin stimulation
causes local vasodilatation in the same dermatome area.
Considering the extra segmental mechanism, TENSinduced activity in small diameter afferents (A-delta)
leads to the activation of the midbrain periaqueductal
grey and descending pain inhibitory pathways and
inhibition of descending pain facilitatory pathways.
Larger effects were observed when muscles rather than
skin afferents were activated (35, 36)
Furthermore, in the present study, there was a
significant reduction in the severity of pain in the TENS
28

P value

0.000**

group compared with the control group on the third
and fifth day of treatment session, with the former day
having a larger effect size. This indicated that effects
of TENS on primary dysmenorrhea were significant
from the first day to the last day. TENS effects are
mediated by many neurochemicals, including opioids,
serotonin, acetylcholine, noradrenaline, and gammaaminobutyric acid (GABA) (36). Low but not highfrequency TENS has been shown to involve opioid
and 5-HT2 and 5-HT3 receptors. High but not lowfrequency TENS has been shown to involve delta opioid
receptors and reduce aspartate and glutamate levels in
the spinal cord (32). The results of this study showed
that TENS was effective in reducing dysmenorrhea
symptoms with no potential adverse effects.
The results also revealed the immediate pain relief
effect of TENS three days following its application.
The stimulation intensity of TENS at the largest
tolerable level was proven to improve pain relief (37).
However, for the sake of safety during TENS usage,
the stimulation intensity was set according to each
individual’s tolerance level (38). Smith and Heltzel also
investigated the effect of TENS on dysmenorrhea and
found it conducive to reducing the pain by altering the
body’s ability to receive or perceive the pain signal (39).
In clinical use, treatment choice depends on factors
such as practical use, expense, accessibility, and efficacy.
TENS machines are relatively inexpensive, portable,
easy to use, and safe. Patients can be trained to selfadminister TENS. The present study showed that TENS
is an effective non-medicated modality to treat patients
with primary dysmenorrhea.
5. Conclusion
TENS provides effective and immediate pain relief
in controlling primary dysmenorrhea. It is expected
that pain of primary dysmenorrhea disappear within
the menstruation period; however, TENS has proved
effective in ameliorating the pain.
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