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Abstract

Purpose Primary dysmenorrhea, which refers to painful,
spasmodic cramping in the lower abdomen just before/or
during menstruation, is the most common gynecological
complaint in women of reproductive age. Non-steroidal
anti-inflammatory drugs have been prescribed as the first-
line therapy for pain relief from dysmenorrhea. We aimed
to investigate the efficacy of the daily recommended dose
(150 mg) of diclofenac potassium, administered at set
intervals across the first 24 h of menstruation, in treating
severe menstrual pain in 24 women with severe primary
dysmenorrhea.

Methods In a randomized, placebo-controlled, double-
blind cross-over study, women rated their menstrual pain
intensity on a 100-mm visual analog scale across set time
intervals over a 24-h period.

Results Menstrual pain intensity was significantly
reduced after taking the first capsule of diclofenac, and
remained consistently lower (P < 0.0001), compared with
initial pain intensity, in the morning (before treatment),
throughout the day, evening, and into the next morning.
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Also, women rated their pain intensity as significantly
lower (P < 0.001) at each time point across the 24-h time
interval of the cycle when receiving diclofenac compared
with the cycle when they received placebo. No woman
required rescue medication when taking diclofenac potas-
sium compared with six women taking rescue medications
during the placebo trial. When taking only placebo, women
rated their menstrual pain intensity as persistently severe
across the first 24 h of menstruation.

Conclusion These results show that the recommended
daily dose of diclofenac potassium, in three 50 mg doses
across the day and evening, offers effective menstrual pain
relief across 24 h, compared with placebo, in women with
severe primary dysmenorrhea.
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Diclofenac - Pain - Treatment

Introduction

Primary dysmenorrhea, defined as painful, spasmodic
cramping in the lower abdomen, just before and/or during
menstruation, in the absence of any discernable macro-
scopic pelvic pathology [1], is the most common gyneco-
logical condition among women of reproductive age [2, 3].
The onset of primary dysmenorrhea usually occurs in ado-
lescence, at or shortly after (6—24 months) menarche [4].
Primary dysmenorrheic pain is most severe during the first
or second day of menstruation and typically lasts for 8-72 h
[3]. The pain may radiate to the back and thighs and is
frequently accompanied by systemic symptoms including
nausea, vomiting, diarrhea, fatigue, and insomnia [4, 5].
Prevalence estimates of this gynecological inflammatory
disorder vary between 45 and 95 % of menstruating
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women [6, 7] and is very severe in approximately 10-25 %
of women of reproductive age [1, 4, 8, 9]. The painful
menstrual cramps may be considerably disabling; dys-
menorrheic pain has been documented to be as intense as
renal colic pain [10] and, as such, has been associated with
decreased physical activity [11-13], recurrent short-term
school or work absenteeism [2], interference with women’s
social and professional lives [14], and poor subjective [15,
16] and objective sleep quality [17, 18].

Primary dysmenorrhea is believed to result from
excessive Prostaglandin (PG) F,, release [1, 5] which
causes vasoconstriction of uterine blood vessels (uterine
ischemia) and increased uterine smooth muscle contraction
[4]. The contraction of the ischemic uterus is the likely
cause of dysmenorrheic pain [19]. Furthermore, PG F,,
lowers the threshold for pain perception by sensitizing
nerve endings to pain [4, 5, 20]. Non-steroidal anti-
inflammatory drugs (NSAIDs) have been prescribed as the
first-line therapy for pain relief from dysmenorrhea [5, 13,
20-22]. Pharmacologically, NSAIDs inhibit the iso-
enzymes of the cyclooxygenase (COX) family which cat-
alyze the synthesis of PGs from arachidonic acid. Cyclo-
oxygenase exists primarily in two isoforms: COX-1 and
COX-2, each with different prevalence and effects in var-
ious tissues [21, 23]. Cyclooxygenase-1 is involved in a
variety of regulatory and homeostatic functions such as
cytoprotection of the gastric mucosa, [21, 23] whereas
COX-2 is primarily upregulated in numerous pathophysi-
ological states by pro-inflammatory agents [21, 23].

Historically, traditional NSAIDs, the selective COX-1
inhibitors, that inhibit COX-1 more than COX-2, such as
naproxen and ibuprofen, and the non-selective COX
inhibitors that inhibit both COX-1 and COX-2, such as
diclofenac and piroxicam, [21, 23] were prescribed to treat
dysmenorrhea [24, 25]. These traditional NSAIDs have
analgesic efficacy superior to placebo for treating dys-
menorrheic pain [14, 26-34]. However, concerns over the
gastrointestinal (GI) safety associated with the inhibition of
COX-1 [5, 21, 35] led to the production of the “newer”
generation NSAIDs (e.g. celecoxib, rofecoxib, and lumi-
racoxib) that are more selective and more specific in their
inhibition of COX-2, while sparing COX-1 [21]. These
“newer” NSAIDs were, until recently, prescribed to treat a
variety of inflammatory conditions, including dysmenor-
rhea [5, 20, 36]. However, many of these COX-2 specific
inhibitors have been withdrawn due to cardiovascular
safety concerns [6, 22, 35].

As such, health care providers and women with dys-
menorrhea have to now resort back to the “older” gener-
ation, non-selective COX inhibitors/NSAIDs to treat
menstrual pain, with varying degrees of success. Therefore,
there is still a need to identify which one of these non-
selective COX inhibitors/NSAIDs is best able to treat
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menstrual pain quickly and safely. One such NSAID that is
proving to be beneficial in treating dysmenorrhea is dic-
lofenac, a non-selective NSAID with a fourfold selectivity
of COX-2 over COX-1 [21]. Its poor selectivity of COX-1,
as well as its pharmacological properties which allow
diclofenac to exert an extended duration of action, despite
its rapid systemic elimination, means that it has a low side-
effect profile [21, 23, 37, 38], rendering it a safe option for
the treatment of the repetitive, acute pain experienced
monthly by women with dysmenorrhea. Several studies
have shown that diclofenac is an effective treatment for
dysmenorrhea in the short term, from 2 to 8 h after treat-
ment administration [14, 29, 39]. Studies have varied in
terms of daily doses being taken (from 1 to 6 times daily)
[14, 29, 34, 39, 40] with most studies allowing participants
to choose their own dosing schedule based on the need for
pain relief [14, 29, 34, 40]. To our knowledge, only one
study, which was conducted by our research group, has
monitored dysmenorrheic pain severity over a period of
more than 8 h with diclofenac potassium versus placebo
[40]. In this study, pain intensity was measured before and
2 h after treatment (diclofenac, rofecoxib, meloxicam or
placebo) over a 2- to-3-day period. However, dosages were
not consistent among women, as each woman was allowed
to self-medicate with up to two pills daily [40].

In this study we aimed to investigate further the efficacy
of the daily recommended dose of diclofenac potassium
(150 mg), administered as 50 mg capsules, at three inter-
vals across the first day of menstruation, compared with
placebo, in treating severe primary dysmenorrhea in a
randomized, double-blind, crossover study. We assessed
dysmenorrheic pain severity before and after each capsule,
as well as the following morning to determine the pro-
gression of pain across 24 h with and without effective
treatment.

Methods
Screening phase

Thirty-three women from a university student population
volunteered to participate in the study and gave written
informed consent before participation. Ethical clearance
was obtained from the University of the Witwatersrand’s
Committee for Research on Human Subjects, which
adheres to the principles of the Declaration of Helsinki
(Clearance No. M050537).

The volunteers were first interviewed and screened to
ensure that they were generally healthy women with severe
primary dysmenorrhea. A 100-mm visual analog scale
(VAS) anchored from “no pain at all” to “the worst pain I
have ever felt” was used to determine the severity of each



Arch Gynecol Obstet (2014) 289:993-1002

995

volunteer’s retrospective dysmenorrheic pain (over the past
6 months). The VAS has been shown to be a reliable and
valid measure of experimental and clinical pain, which is
sensitive to the effects of treatment of clinical pain and to
small changes in pain intensity [41-45].

Women were asked to make a mark on the 100-mm
VAS to indicate the intensity of their pain, and VAS scores
were obtained by measuring the distance, in mm, between
the beginning anchor point (“no pain at all”’) to the mark
filled in by the subjects. The VAS assessment of dysmen-
orrheic pain intensity is highly correlated with the pain
rating index and the present pain index derived from the
McGill pain questionnaire [40]. Women who rated their
menstrual pain, for the past 6 months, above 60 mm on the
VAS were considered to have severe dysmenorrheic pain
[46]. Women also completed a customized questionnaire
about their menstrual cycles and history of menstrual pain,
based on Andersch and Milsom [8]. They were asked about
the impact of dysmenorrheic pain on daily activity, the
presence of associated symptoms, and their analgesic
requirements. Volunteers who had a history of pathological
conditions associated with uterine pain, indicating sec-
ondary dysmenorrhea and not primary dysmenorrhea, were
excluded from the study. In addition, volunteers were
immediately excluded from the study if they presented with
irregular menstrual cycles (defined as lasting <21 or
>35 days and/or with more than 4 days variation between
cycles) [47], insufficient dysmenorrheic pain (<60 mm on
the VAS), or sensitivity to NSAIDs. For participation in the
study, the women were required to have a history of pri-
mary dysmenorrhea, starting shortly after menarche [19],
and were also required to be nulliparous individuals who
were not taking chronic medication (including oral con-
traceptives) for at least 6 months before the study. In
addition, the 30-item version of the General Health Ques-
tionnaire was used for psychological screening, and only
women who scored <6 indicating normal psychological
status were included in the study [48]. After completion of
the screening procedures, 24 eligible women with a history
of primary dysmenorrhea agreed to participate in the study.

Procedures

The women were required to follow a randomized, double-
blinded, placebo-controlled, crossover medicated proce-
dure on the day they experienced their most intense dys-
menorrheic pain. All women experienced their most severe
dysmenorrheic pain on day 1, the first day of menstruation.
Study medications were diclofenac potassium (50 mg,
Cataflam D, Novartis, South Africa) or placebo (cane
sugar); disguised in identical gelatine capsules. The study
was conducted over two menstrual periods, with each
medication being taken in a separate menstrual period.

Time 0

1. Menstrual pain requiring pain
relief

N2
VAS rating of pain intensity
N2

Capsule 1
1

4 LZ hours later

2. VAS rating of pain intensity

1
J |73 hours later

3. VAS rating of pain intensity

N

Capsule 2

(regardless of pain intensity)
1

J LZ hours later

4. VAS rating of pain intensity

!
6-10 hours later
v

Evening
5. VAS rating of pain intensity
N2
Capsule 3
(regardless of pain intensity)
overnight
\/

Next morning 6. VAS rating of pain intensity

Fig. 1 An outline of the study’s protocol. Each woman (n = 24)
completed steps /-6 by taking placebo during one menstrual cycle
and diclofenac during another menstrual cycle, in a randomized
double-blind order. VAS visual analog scale

Women were randomly assigned to a treatment sequence
based on a Latin square design. Fourteen women had pla-
cebo first and the remaining ten women had diclofenac
potassium first. Each woman was provided with a diary in
which to document menstrual pain severity, times of
medication administration, adverse events, and details of
any rescue medications taken. The protocol for treatment
and pain severity evaluation is outlined in Fig. 1. When the
women first felt sufficient dysmenorrheic pain to require
pain relief, they were instructed to record the time, as well
as their pain intensity on a VAS anchored from “no pain at
all” to “the worst pain I have ever felt”, before self-
medicating with a prescribed capsule taken with a glass of
water. The onset of dysmenorrheic pain for all the women
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was in the morning hours; therefore, all the women took
their first prescribed capsule in the morning, shortly after
waking (between 8:00 and 10:00 a.m.). Participants were
instructed to rate their menstrual pain severity on a second
VAS 2 h after taking medication; an indication of any pain
relief that the medication may have provided. Five hours
after taking the first capsule, regardless of whether pain
relief was required, the women completed a third VAS
before taking the second prescribed capsule. Two hours
after taking the second prescribed capsule, the women
completed a fourth VAS; again serving as an indication of
any pain relief provided by the medication. In the evenings,
before going to sleep, the women completed a fifth VAS to
indicate the intensity of their dysmenorrheic pain and took
the third prescribed capsule. All women went to bed
between 21:00 and 23:00 p.m. Thus the time interval
between capsules 1 and 2 was always 5 h, while the time
interval between capsules 2 and 3 varied between 6 and
10 h. Last, upon waking the following morning, the women
rated the intensity of their current dysmenorrheic pain on
another VAS.

In the event that any of the women required further pain
relief from their dysmenorrheic pain during the day they
were allowed to use their own rescue medication (that
which they normally would take). However, the women
were encouraged to try and not take rescue medication
unless it was absolutely necessary. Such information was
recorded and is reported in Table 2. However, regardless of
whether the women took rescue medication or not, they
were still expected to complete the prescribed capsule
administration as described in the research procedure
above. When the women required further pain relief from
their dysmenorrheic pain during the night, however, they
were given another (fourth) prescribed capsule (50 mg
diclofenac potassium or placebo) and were encouraged to
take the prescribed capsule before resorting to their own
rescue medication (see Table 2).

Statistical analyses

All data were analyzed using STATISTICA (StatSoft,
Tulsa, version 5, 1996). A two-tailed probability of
P < 0.05 was considered to be statistically significant. All
VAS measurements (in mm), used to describe dysmenor-
rheic pain, were normalized before statistical analyses
using the arcsine transformation; as advised when a large
number of values fall within the extremes of the scale [49].
However, all text and graphs report the VAS data as back
transformed values (in mm). All VAS data are thus
expressed as mean =+ standard deviation (SD).

Each woman’s 24-h progression of dysmenorrheic pain
intensity (VAS) scores were plotted on separate graphs and
best-fit curves were fitted (table curve 2D, version 3 for
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Win 32, Jandel Scientific Software, AISN Software Inc.,
San Rafael, CA, USA). Area under the VAS-time curve
(AUC, mm hfl) was calculated and a paired ¢ test was used
to compare the AUC between treatments (diclofenac versus
placebo, n = 24).

A two-way repeated-measures analysis of variance
(two-way RM-ANOVA) with time and treatment admin-
istered as main effects was used to compare the intensity of
dysmenorrheic pain, as measured by the VAS (mm),
between the treatments (diclofenac versus placebo,
n = 24), across the various times of assessment over the
24-h period. Where appropriate, the Student—-Newman—
Keuls (SNK) post hoc test was used to assess the origin of
any significant differences detected by the ANOVA model.

The McNemar’s test was used to determine whether the
number of women who took rescue medication during
diclofenac treatment versus placebo was statistically
significant.

A secondary analysis using the same statistical proce-
dures described above was performed on the group of
women who did not use rescue medication on any occasion
during the 24-h placebo treatment (n = 18) to evaluate the
true placebo effect on dysmenorrheic pain.

Results

The characteristics of the 24 women who participated in
the study are shown in Table 1.

All of the women followed and completed the study
medication procedure; however, 6 of the 24 women opted
to take rescue medication when placebo failed to provide
pain relief. The rescue medications taken, as well as the

Table 1 Characteristics of the 24 women who participated in the
study

Women with
dysmenorrhea (n = 24)

Age (years) 20£2
Weight (kg) 59.1 £ 8.0
Height (m) 1.6 £ 0.1
Body mass index (kg/m?) 229 +£28
Age of onset of menses (years) 12+ 2
Age of onset of dysmenorrhea (years) 13+1
Positive family history of dysmenorrhea 21
(number)
Number of years of menstruation 8+3
Usual menstrual cycle length (days) 28 + 2
Usual menstruation phase length (days) 5+1
Average menstrual pain intensity (for 76 + 13

previous 6 months; VAS, mm)

Data are expressed as mean + SD
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Table 2 Details, including dosage and time, of the rescue medica-
tions taken by six women during the placebo arm of the study

Subject Rescue medication Dosage Time of
taken (mg) day taken

1 Ibuprofen 400 10:00
Ibuprofen 400 14:00
Ibuprofen 400 23:30

2 Combined: paracetamol 1,000 07:00
Ibuprofen 200
Combined: paracetamol 1,000 14:00
Ibuprofen 200

3 Paracetamol 1,000 10:00
Combined: ibuprofen 200 14:45
Paracetamol 350
Codeine phosphate 10

5 Naproxen 220 13:15

6 Ibuprofen 400 15:30

Six of the 24 women with primary dysmenorrhea required rescue
medications when placebo failed to provide pain relief. No rescue
medications were taken when the women’s dysmenorrheic pain was
treated with diclofenac potassium

dose and time at which they were taken, are displayed in
Table 2.

The progression of dysmenorrheic pain intensity,
expressed as the average VAS scores, throughout the day
when the women were taking diclofenac potassium com-
pared with placebo (including the six women who took
rescue medications) is displayed in Fig. 2. A two-way RM-
ANOVA revealed significant treatment [F(5,115) = 31.27,
P < 0.0001], time [F(1,23) =32.60, P < 0.0001] and
treatment-time interaction [F(5,115) = 8.47, P < 0.0001]
effects. As demonstrated by the starting points of the two
curves in Fig. 2 (Time “0”), the women’s intensity of
dysmenorrheic pain before any treatment was not signifi-
cantly different between the two trials (diclofenac versus
placebo; P = 0.90). The progression of pain intensity
throughout the day, as shown in Fig. 2, followed two dis-
tinct patterns, depending on the treatment received (dic-
lofenac or placebo). As confirmed by post hoc analyses, the
pain intensity of the women taking diclofenac potassium
was significantly reduced after taking capsule 1 and
remained at a significantly lower intensity at all the time
points compared with the initial (Time “0) pain intensity
(SNK: P < 0.0001 between Time “0” and all subsequent
time-points; Fig. 2). In addition, women rated their pain
intensity as significantly lower when taking diclofenac
potassium compared with placebo at each time point after
commencing treatment (after Time “0”) (P < 0.0001;
Fig. 2). When the women were taking placebo, pain
intensity was significantly lower at 7 h (after capsule 2;

SNK: P = 0.001) and in the morning (SNK: P = 0.0007)
compared with Time “0”.

Furthermore, the area under the VAS-time curve
(mm h™") was significantly greater when the women were
taking placebo compared with when they were taking
diclofenac potassium [#(23) = 8.48; P < 0.0001], indicat-
ing that the women rated the intensity of their dysmenor-
rheic pain as more severe throughout the 24-h assessment
period when they were taking placebo (including those
women who used rescue medications) compared with when
they were taking diclofenac potassium.

Results were similar when the six women who took
rescue medication were excluded from the analysis. The
two-way RM-ANOVA between diclofenac and placebo
alone (n = 18), showed significant  treatment
[F(1,34) = 29.5, P < 0.0001], time [F(5,170) = 30.5,
P < 0.0001), and interaction [F(5,170) = 11.4,
P < 0.0001) effects. SNK post hoc analyses showed that
following treatment with the first capsule, the pain ratings
after the administration of diclofenac potassium were sig-
nificantly lower than after placebo administration
(P < 0.0001) at all time points. The pure placebo response
for dysmenorrheic pain over the first 24 h of menstruation
is shown in Fig. 3. Pain severity was lower from 5 h after
taking the first capsule onwards, compared with that before
taking the first capsule although pain ratings remained, on
average, at or above a severe level (60 mm) for the 24 h
period.

No rescue medications were taken when the women’s
dysmenorrheic pain was treated with diclofenac potassium,
and no woman took the fourth capsule of diclofenac
potassium during the night. In addition, there were no
reported adverse events when the women were taking
diclofenac potassium, placebo or rescue medications for
their menstrual pain.

Discussion

We have shown that diclofenac potassium, administered in
three 50 mg doses across a day, effectively attenuated
menstrual pain throughout the day and night, and into the
following morning compared with placebo in women
experiencing severe dysmenorrhea. None of the women
required rescue medication when they treated their dys-
menorrheic pain with diclofenac potassium, whereas six of
them (25 %) used rescue medication when taking placebo.
The 150-mg recommended daily dose of diclofenac
potassium is, therefore, effective in treating dysmenorrheic
pain.

Pharmacologically, NSAIDs are prescribed as the agent
of choice to treat dysmenorrhea [5, 13, 20-22] as they are
able to effectively inhibit the COX-2 enzyme responsible
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Fig. 2 The progression of dysmenorrheic pain intensity over time, as
measured by the visual analog scale (back transformed VAS mean
and SD) when the 24 women with primary dysmenorrhea were given
either diclofenac potassium or placebo (including the 6 women who
took rescue medications as shown in Table 2). Pain intensity was
assessed at six different time points across 24 h; before taking capsule
1 (time = 0), 2 h after taking capsule 1 (time = +2), before taking

100 ~

capsule 2 (time = +5), 2 h after taking capsule 2 (time = +7), in the
evening before going to bed (before taking capsule 3), and in the
morning upon waking. Asterisk represents a significant difference in
the VAS score from the initial VAS score (before treatment at
time = 0):*P < 0.05, **P < 0.01, ***P < 0.0001. Dagger repre-
sents a significant difference in the VAS score between diclofenac
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Fig. 3 The progression of dysmenorrheic pain intensity over time, as
measured by the visual analog scale (back transformed VAS mean
and SD) when 18 women with primary dysmenorrhea were treated
with placebo and resisted taking any rescue medications. Pain
intensity was assessed at six different time points across 24 h; before
taking capsule 1 (time = 0), 2 h after taking capsule 1 (time = +2),

for the production of PGs implicated in the etiology of
dysmenorrhea. Since the withdrawal of the once-thought
safer “newer” generation COX-2 selective and COX-2
specific NSAIDs from the market [6, 22, 35], the traditional
“older” generation non-selective COX-inhibitors/NSAIDs,
such as diclofenac and ibuprofen, are now being prescribed
more frequently to safely treat dysmenorrhea. We have
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before taking capsule 2 (time = +5), 2 h after taking capsule 2
(time = +7), in the evening before going to bed (before taking
capsule 3), and in the morning upon waking. Asterisk represents a
significant difference in the VAS score from the initial VAS score
(before treatment at time = 0):*P < 0.05, **P < 0.01

shown that the “older” generation non-selective COX
inhibitor, diclofenac, is effective in treating dysmenorrheic
pain.

Our study results are in agreement with those of several
other studies that have shown that diclofenac (sodium and
potassium) is effective in alleviating dysmenorrheic pain.
Compared with placebo, 25 mg of diclofenac sodium,
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administered three times daily, was found to significantly
reduce menstrual pain in 35 women with dysmenorrhea
[34]. However, in this study pain assessment was only done
once after menstruation and women were asked to compare
current pain intensity with that of the previous menstrua-
tion, requiring retrospective recall [34]. Others have
reported diclofenac sodium (50 mg up to three times daily,
when needed) to be more effective and more tolerable in
the treatment of dysmenorrhea, compared with a smooth
muscle relaxant, at least during a 2-h assessment following
first treatment [14]. Similarly, diclofenac dispersible
(equivalent to 50 mg diclofenac sodium) taken up to four
times daily was found to provide better menstrual pain
relief than placebo over a 6-h period [29]. In addition, a
single dose of aceclofenac (100 mg), a glycolic acid ester
of diclofenac [50], used either alone [28] or in combination
with a smooth muscle relaxant [51], has been reported as a
safe and well-tolerated analgesic for primary
dysmenorrhea.

Similarly, diclofenac potassium has been found to be
highly effective in relieving menstrual pain in 11 women
with primary dysmenorrhea [40]. In this study, a maximum
of two capsules of diclofenac potassium (50 mg) was
prescribed daily and pain assessment done immediately
before and 2 h after taking the capsule [40]. Other studies
have investigated the efficacy of diclofenac in the treatment
of dysmenorrhea; however, they have been excluded from
“The Cochrane Collaboration” [52], either due to lacking
of randomization or lack of blinding and are thus not dis-
cussed here.

Substantiating the efficacy of diclofenac potassium, via
effective pain relief, we previously have reported that
diclofenac potassium restores the dysmenorrheic pain-
induced reduction in physical activities [39] and dysmen-
orrheic pain-induced reduction in sleep quality [18]. Our
data extend these findings to show that diclofenac potas-
sium, when taken at three time-points across the day,
provides effective treatment of severe dysmenorrheic pain
across the day and through the night, such that pain
intensity is lower across 24 h, compared with placebo. We
chose to instruct participants to take three capsules of
medication across the day regardless of their level of
dysmenorrheic pain at the time. We, therefore, cannot
comment whether a lower dose over a 24-h period might
also be effective. Direct comparisons, however, with other
studies are also difficult to make due to the varied doses
(from 1 to 6 times daily) [14, 29, 34, 39, 40], the freedom
of participants to choose their own dosing schedule based
on the need for pain relief [14, 29, 34, 40], and the fact that
most studies only monitored pain for 2-8 h after treatment
administration [14, 29, 39].

It has been previously recommended that treatment of
primary dysmenorrhea with NSAIDs, in adolescents at

least, could be initiated 1-2 days before the onset of
menstruation [20]. We have shown that taking the recom-
mended daily dose of diclofenac potassium in three cap-
sules across the first day of menstruation is an effective
method to alleviate menstrual pain for at least 24 h. The
protocol employed by this study may be a better option
given that the duration of treatment with NSAIDs for pri-
mary dysmenorrhea is recommended to be no longer than
3 days, to avoid possible adverse effects [22].

As described above, most research on the use of dic-
lofenac for the treatment of dysmenorrhea has used dic-
lofenac sodium. Although pharmacokinetic studies show
similar bioavailability between diclofenac sodium and
potassium, the mean time to reach maximal plasma levels
is shorter with diclofenac potassium (£30 min) [53]
compared with diclofenac sodium (£1.5 to 2 h) [37]. Such
properties may account for a faster onset of action with
diclofenac potassium; for example diclofenac potassium
significantly reduced postoperative dental pain intensity
scores starting at 15 min, compared with diclofenac
sodium at 2 h [54]. However, no studies have directly
compared the time efficacy of diclofenac potassium and
diclofenac sodium in alleviating primary dysmenorrheic
pain specifically.

Most previous investigations of efficacy of agents in
treating primary dysmenorrhea have been conducted on
less-selected, and in some cases, larger cohorts, than ours.
Our study group was a non-clinical sample of young
women recruited from a University population. As such,
our results may not be generalizable to all adolescents and
women with primary dysmenorrhea. A limitation of our
study was the small sample size. However, each woman
acted as her own control which allowed for a more robust
within-subject analysis to be performed. Despite the
reduced statistical power sensitivity associated with a small
sample size, we were still able to detect robust significant
findings in the VAS pain ratings in the ANOVA model.
The women in our study reported no adverse effects during
or after administration of diclofenac potassium. However,
our study was not intended nor powered to detect adverse
events. It would take a far greater cohort to resolve dif-
ferences in adverse effects associated with COX inhibitors
taken for 2 days every month, by otherwise-healthy young
women. Although not specifically in dysmenorrheic
patients, the safety and tolerability of diclofenac has been
reported in an extensive review of worldwide clinical trials
involving over 100,000 patients who were treated with
diclofenac [55]. Given that GI issues are generally of less
concern in acute use of NSAIDs compared with chronic
use [22, 56], and given diclofenac potassium’s poor
selectivity of COX-1 [21], it is a safe GI option for the
treatment of the acute pain experienced monthly by women
with dysmenorrhea.
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Our study is in agreement with most studies in that we
found an NSAID to be superior to placebo in alleviating
dysmenorrheic pain. Almost all randomized control trials
investigating NSAIDs for the treatment of dysmenorrhea
have reported a superiority of the active treatment com-
pared with placebo [22, 26-33, 40, 52]. In agreement with
other studies [14, 39, 40], the women who received dic-
lofenac potassium did not require rescue medication during
the day or night. In comparison, six of the women chose to
self-medicate with their preferred rescue medication when
they were given placebo for their menstrual pain (Table 2).
The removal of these six women from the statistical ana-
lysis revealed that diclofenac potassium offered superior
pain relief to placebo at each time point across the 24-h
assessment period and also showed the daily progression of
dysmenorrheic pain when women were taking placebo
alone (Fig. 3).

Little is known about the daily progression of dysmen-
orrheic pain. All 24 women in our study reported a morning
onset of severe menstrual pain, which coincided with the
beginning of menstruation. The onset of menstruation of the
women in our study coincides with data showing that the
majority of women (£54 %) start menstruating in morning,
while 32 % starting in the afternoon and early evening,
and only about +14 % starting during the night [57]. In
terms of the onset of pain, however, our study’s findings are
in contrast with a report showing increased primary dys-
menorrheic pain during the evening, coinciding with
reduced uterine blood flow during the evening [58]. Since
the main factors attributed to the etiology of primary dys-
menorrheic pain, namely prostaglandins, vasopressin, and
uterine blood flow, and contractility, have all been found to
display diurnal variation [59, 60], it is plausible that dys-
menorrheic pain may also have a diurnal rhythm. However,
our analysis of dysmenorrheic pain severity in women
treated only with placebo revealed only a small decrease in
pain severity 5 h after the first capsule, which then remained
at a constantly severe level (60 mm, on average) for the
remainder of the 24-h assessment period. More studies, on
larger samples, however, should be conducted to further
investigate the daily variation in dysmenorrheic pain.

Primary dysmenorrhea in women of child-bearing age is
extremely common, and the pain is often poorly managed
and debilitating [10]. We have shown that the recom-
mended daily dose of a readily available NSAID, diclofe-
nac potassium, in 50 mg doses across the day and evening
offers effective menstrual pain relief that lasts throughout
the day, evening, and into the next morning, compared with
placebo.
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