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Abstract: Aim: To determine the effect ofcore muscles strengthening on primary dysmenorrhea associated with
malposture. Methods: A total of 40 adult females with primary dysmenorrhea and Iumber hyperlordosis
participated in this study. They were randomized into 2 equal groups. Group (A) received lifestyle interventions
for 3 consecutive menstrual cycles (n=20), while group (B) received the same lifestyle interventions in addition
to core muscles strengthening for 3 consecutive menstrual cycles (n=20). The dysmenorrhea severity was
evaluated by WaLIDD scalepre- and post-treatment. Results: There were significant reductions in total WaLIDD
score within both groups (p<0.05). Comparing both groups pre- and post-treatment revealed non-significant
differences in total WaLIDD score (p>0.05). However, the percentages of improvement post-treatment in total
WaLIDD score was 37.22% in group (A), while it was 47.24%in group (B). Conclusions: Core muscles
strengthening plus lifestyle interventions yield more improvement percentage in dysmenorrhea severity than

lifestyle interventions alone in females having primary dysmenorrhea associated with malposture.
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INTRODUCTION

Primary dysmenorrhea, a painful menstruation, is one
of the most common gynecological conditions among
reproductive-aged females, ranging between 54.5% and
88% [1]. It happens when the pelvic anatomy and ovarian
function are normal and no organic cause for menstrual
discomfort can be detected [2].

In females with malposture, the improper restriction
of movement of the lumbosacral vertebrae is hypothesized
to cause an increase in bodily fluid in the pelvis as well as
uterine contractions, which intensifies menstruation pain
[3]. Furthermore, the aberrant state of the pelvis caused
by misaligned spinal alignment causes an imbalance in the
levels of oxytocin and prostaglandin, causing worsening
of menstrual discomfort. As a result, when the spinal
alignment of females suffering from severe menstrual pain
was restored, the discomfort was relieved [4].

Strengthening exercises are the most effective among
the many forms of exercise treatments for increasing
functional results [5, 6]. Core strengthening is a type of
muscle control that maintains functional stability around

the lumbar spine [7]. It improves the performance of small
intrinsic musculatures surrounding the lumbar spine by
conditioning them; this type of training not only allows
for isolation but also raises the core muscles strength.
Such musculatures become more efficient in handling
typical biomechanical pressures every day, especially
during menstrual cycle stress, as they become stronger
[8].

Although prior research had suggested that
strengthening core muscles could help with primary
dysmenorrhea [7, 9, 10], none of them had investigated
the effect of core muscles strengthening on primary
dysmenorrhea associated with malposture. Therefore, this
study was the first one aiming to investigate the effect
ofcore muscles strengthening on primary dysmenorrhea
associated with malposture.

MATERIALS AND METHODS

Study Design: The study was designed as a prospective,
randomized, pre-post test, controlled trial. Ethical approval
was obtained from the institutional review board at
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Fig. 1: Flow chart demonstrates the experimental design of the study

Faculty of Physical Therapy, Cairo University (No:
P.T.REC/012/002929). The study followed the Guidelines
of Declaration of Helsinki on the conduct of human
research.It was conducted between October 2020 and July
2021.

Participants: A sample of 40 females was recruited from
the Gynecological Outpatient Clinic, AL-Azhar University
Hospital in Cairo, Egypt. To be included in the study, the
participants were chosen adult females having moderate
to severe primary dysmenorrhea (as determined by
WaLIDD Scale = 5). All females were virginal and non-
smokers. Their age ranged from 18 to 25 years and their
body mass index (BMI) ranged from 20 to 25 kg/m’
Theyhad regular menstrual cycles with menstrual cycle
length of 28-30 days and they had lumber hyperlordosis.
The participants were excluded if they had a history of
pelvic pathology, any gynecological disease or any
stressful event (e.g. parental separation or death of a first-
degree relative in the last 6 months). Also, they didn't use
analgesics, non-steroidal anti-inflammatory drugs and oral
contraceptives during the study period.

Randomization: Each female was informed about the
study nature, purpose and benefits, the right to refuse or
withdraw at any time and the confidentiality of any
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obtained data. The females were randomly assigned into
2 equal groups (group A and group B) with the use of a
computer based randomization program. No dropping out
of subjects from the study was reported after
randomization, Figure (1).

Interventions: Group (A) included 20 females who
received lifestyle interventions for 3 consecutive
menstrual cycles, while group (B) included 20 females who
received the same lifestyle interventions as in group (A)
in addition to core muscles strengthening for 3
consecutive menstrual cycles.

Lifestyle Interventions: All females in both groups (A &
B) receivedlifestyle interventions for three consecutive
menstrual cycles. These interventions included education
on maintaining good posture throughout the daywhile
standing, sitting, lying, lifting, pushing and bending in
order to shift their bad habitual positions [11]. Also, they
included taking pain-relieving position, hot packs, hot
drinks, nutritional modification and brisk walking.
Concerning the pain-relieving position, females were
instructed to perform the knee-to-chest position 20
seconds of hold with 10 repeats from the first to the third
day of the first menstrual cycle and then 30 seconds of
hold with 20 repetitions in the subsequent two menstrual
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cycle [9].Concerning hot packs, they were applied on the
lower abdomen for 20-30 minutes, once daily, for the first
two days of menstruation [12]. Concerning hot drinks
such as cinnamon, gingerandmint, females were asked to
increase their intake during the days of menstrual
pain.Concerning the nutritional modification, each female
was instructed to maintain adequate fluid intake, limit
caffeine intake, keep breakfast, modify diet through
increasing the intake of fruit and vegetables (good
sources of vitamins, minerals and fibers), consuming fish
1-2 times/week (good source of omega-3 and calcium) and
increasing the intake of nuts, as well as avoiding cold,
spicy, greasy and sugary foods [13, 14]. Finally, each
female was asked to perform brisk walking for 30 minutes
a day during the first three days of menstruation [15].

Core Muscles Strengthening: Each female in group (B)
performed core muscles strengthening, 4 days per week,
for three consecutive menstrual cycles(days of menstrual
pain were excluded).They included pelvic bridging, plank,
cat and camel, curl up, single leg abdominal press and
double leg abdominal press [16]. For performance of
pelvic bridging, participants were asked to lie supine with
knee flexed and then raise the pelvis upward then hold
that position for 5 seconds with 5 times repetitions then
increase range gradually till reaching 10 seconds with 10
times repetitions. For performance of plank, participants
were asked to lie prone and then by putting the weight on
elbows and toes lift the body upward, hold this position
for 3 seconds with 3 times repetition then increase range
gradually till reaching 6 seconds with 10 times repetitions.
For performance of Cat and Camel, participants were
asked to prone kneel and then take a deep breath
fromnose while making hump in the back (cat) and breathe
out from mouth while curvingthe spine (camel) 5 times
with gradual increase to 10 times. For performance of curl
up, participants were asked to lie supine with mild knee
flexion and clasp both hands behind the head and move
the body towards the knee5 times with gradual increase to
10 times. For performance of single leg abdominal press,
participants were asked for supine lying and then flex
both knees and raise left leg off the floor (till hip and knee
were bent at 90 degrees angle) then return to starting
position and repeat the same for right leg for 5 to 10 times.
For performance of double leg abdominal press exercises,
participants were asked to lie supine as well as bendboth
knees towards chest and both hands opposite toward the
feet and maintain isometric contraction. This exercise was
repeated for 5 timesthen was increased till 10 times [7, 17].
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Outcome Measures

WaLIDD Scale: It was assessed before and after
treatment program for all females in both groups (A and
B). It has high sensitivity and high specificity [18]. It has
been developed with the goal of measuring the severity of
dysmenorrhea and predicting the resultant activity
limitation that integrated features of
dysmenorrhea such as: 1- number of anatomical pain

measures

locations (no part of the body, lower abdomen, lumbar
region, lower limbs, inguinal region), 2- pain intensity
(does not hurt, hurts a little, hurts a little more, hurts
even more, hurts a lot, hurts a lot more), 3- number of
days of pain during menstruation (0, 1-2, 3—4, = 5) and
4- frequency of disabling pain to perform their activities
(never, almost never, almost always, always). Each tool’s
variable provided a specific score between 0 and 3 and the
final score ranged from 0 to 12 points. The total score of
0 indicated without dysmenorrhea; 1-4 indicated mild
dysmenorrhea, 5—7 indicated moderate dysmenorrhea and
8-12 indicated severe dysmenorrhea [19].

Statistical Analysis: Statistical analysis was conducted
using the Statistical Package for the Social Sciences
(SPSS) computer program for windows, version 23 (SPSS,
Inc., Chicago, IL). The p-value of < 0.05 was considered
significant. Results were expressed as mean + standard
deviation. Prior to final analysis, data were screened for
normality assumption, homogeneity of variance and
presence of extreme scores. Paired sample t-test was used
to compare the difference between before treatment and
after treatment results of total WaLIDD score in each
group while unpaired sample t-test was used to compare
the before and after treatment results between the study
groups for total WaLIDD score. The alpha level was set at
0.05.

RESULTS

There were no significant differences (p>0.05) in the
mean values of age, body mass, height, BMI, menarche
and menstrual cycle length between the two groups
(Table 1).

The total WaLIDD score showed a statistically
significant reduction at post-treatment in comparison to
pre-treatment within both groups (p<0.05). The post-
treatment comparison of both groups revealed a
statistically non-significant difference (P>0.05). However,
there was a greater percentage of improvement in group
(B) (47.24%) than in group (A) (37.22%) (Table 2).
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Table 1: Baseline characteristics of participants in both groups

Group (A) (n=20) Group (B) (n = 20) p value
Age (yrs.) 19.05+1.23 20.05+1.89 0.057N8
Body mass (Kg) 59.63+5.28 62.67+6.47 0.112N
Height (m) 1.61+0.04 1.62+0.05 0.575N8
BMI (Kg/m?) 22.86+1.86 23.62+1.72 0.187N8
Menarche (years) 13.85+0.98 13.1£1.29 0.051N8
Menstrual cycle length (days) 28.75+0.85 28.60+0.82 0.574%8
NS P > (.05 = non-significant, P = Probability.
Table 2: TotalWaLIDD score for both groups
Group (A) (n=20) Group (B) (n =20) P value*
Total WaLIDD score Pre-treatment 6.85+1.22 7.26 £1.22 0.326™8
Post-treatment 4.3+1.12 3.83+1.12 0.269N8
Improvement % 37.22 % 47.24 %
P value** 0.0001°% 0.0001°%

Data were expressed as mean + standard deviation.

* Inter-group comparison; ** intra-group comparison of the results pre- and post-treatment.

NS p>0.05 = non-significant, 3 p<0.05 = significant, p = probability.
DISCUSSION

Studies revealed an association between lumbo-
pelvic malalignment and dysmenorrhea [4, 20]. Lumber
instability can lead to injury and pain specifically during
stressful times of the female body and one of these
repetitive stressful times is dysmenorrhea. Therefore, the
current study aimed to investigate the effect of core
strengthening on primary dysmenorrhea with malposture.

The results of the current study revealed significant
reductions in total WaLIDD score within both groups,
with a non-significant difference between the two groups
post-treatment. However, there was a greater percentage
of improvement in group (B) than in group (A).

These results indicated that the addition of core
muscles strengthening to lifestyle interventions produced
a greater improvement percentage in dysmenorrhea
severity, in females having primary dysmenorrhea
associated with malposture, than lifestyle interventions
alone.

The positive effects of lifestyle interventions on
reducing severity of dysmenorrhea associated with
malposture cannot be limited to one intervention;
however, they are related to the synergistic effect of
whole lifestyle interventions. Firstly, good posture
maintenance was effective in reducing musculoskeletal
pain in university students through correcting posture,
improving balance and relaxing the whole body [21].
Secondly, the knee-to-chest position produced pain-
relieving effect in dysmenorrheic females through
stimulating blood flow, operating on the uterine lining and
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raising the level of circulating endorphins, with a
subsequent pain threshold increase [9]. Thirdly, heat
therapy has been proposed as beneficial in pain reduction
in cases of primary dysmenorrhea [22]. It may act through
increasing blood flow in the abdominal area as well as the
pain-inhibition gate control idea [23]. Fourthly, herbs such
as ginger and cinnamon provide pain intensity reduction
equal to mefenamic acid [24]. This analgesic effect could
be related to their impact on inhibiting prostaglandin
synthesis [25, 26]. Additionally, mint relieves menstrual
pain through its relaxing effect on the smooth muscles
[27]. Fifthly, since there is a significant relationship
between dysmenorrhea and nutrition type, a recent study
found that diet therapy for 3 months resulted in pain
lessening in females with primary dysmenorrhea [13].
Finally, previous studies demonstrated the effectiveness
of brisk walking for 30 minutes a day during the first three
days of menstruation in reducing primary dysmenorrhea
severity [15, 28]. Walking can increase blood flow, relax
abdominal muscles, reduce pain of the pelvis and relieve
nerve centers pressure and pelvic organs [29].

The greater improvement percentage in group (B)
than in group (A) reflected the valuable effect of core
muscles strengthening on improvingWaLIDD score
variables, which might reach the level of significance if its
application continued more than 3 consecutive menstrual

cycles.

Core strengthening exercises are easy and non-
pharmacological methods for managing primary
dysmenorrhea.  Previous  studies revealed the

effectiveness of different core strengthening exercises in
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reducingseverity of dysmenorrhea and its associated
symptoms [7, 9, 30, 31]. During menstruation weak core
musculature leads to improper biomechanical function of
structures adjacent to the lumbar spine and inability to
handle forces required for normal movement and function.
Therefore, it results in pain throughout the abdomen, low
back and thighs [32]. Core strengthening exercises thus
allow the small intrinsic muscles around the lumbar spine
to be greater
performance enabling them to handle daily forces of
normal biomechanics, even when the body is undergoing
the stress of the menstrual cycle [10]. Additionally,

strengthened and conditioned for

previous research revealed that isometric exercises for the
abdominal, hip and pelvic muscles had a positive effect on
lowering menstrual pain intensity and duration through
strengthening pelvic muscles, increasing blood flow and
augmenting excretion of prostaglandins outside the
uterus, increasing in-depth sensation, controlling pelvic
movements by increasing the muscular balance and
reducing the activity of sympathetic system which causes
contraction and pain in uterine muscles [33].

CONCLUSION

Core muscles strengthening represents an effective,
therapy adjunct lifestyle
interventions in reducing severity of dysmenorrhea
associated with malposture.

safe and successful to
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