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Plain English Summary

Primary dysmenorrhea refers to one or more episodes of menstrual cramps or pain during the menstrual
cycle. It is a very common complaint among young females and is responsible for significant absenteeism
both in school and at work. Amongst other treatment options, physical activity, especially that which is
performed during leisure time, has been documented to be safe and without complications or side effects.
This study investigated the association between physical activity during leisure time and menstrual cycle
characteristics (intensity and duration of pain, age at first menstruation, regularity, and volume of menstrual
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flow) among female undergraduates with primary dysmenorrhea in a Nigerian university. 388 female
respondents were conveniently sampled using a cross-sectional study design. The International Physical
Activity Questionnaire-Long form and Numerical Pain Rating Scale assessed LTPA and pain intensity of
respondents. Furthermore, a pro-forma was used to document other menstrual cycle characteristics,
including menarche, regularity of menstruation, perceived volume of menstrual flow and duration of
dysmenorrhic pain. The result showed a significant association between LTPA and volume of menstruation
and duration of pain in participants. However, no significant association was found between LTPA and
menarche, regularity of menstrual flow, pain intensity and the most painful day of menstruation. It was
therefore concluded that participation in regular physical activity is an important tool in ameliorating the
menace of dysmenorrhea among the female population.

Introduction

Dysmenorrhea is a common complaint among
women of reproductive age, characterised by
menstrual-related abdominopelvic discomfort, as
well as significant emotional, psychological, and
functional health consequences (1, 2). It refers to
one or more episodes of menstrual cramps or pain
in the previous 12 months (3). Dysmenorrhea can
be of unknown pathology (primary dysmenorrhea)
or related to other disease conditions (secondary
dysmenorrhea) (4, 5). Primary dysmenorrhea can
occur before or during menstruation with
accompanying symptoms such as sweating,
headaches, nausea, vomiting, and diarrhoea (6).
Besides, primary dysmenorrhea is associated with
fatigue, dizziness, reduced quality of life, and
decreased participation in sporting and social
activities (7, 8). The prevalence of dysmenorrhea
varies between 16% and 91% among women of
reproductive age, with severe pain in 2% to 29% of
cases (7). Previous epidemiological studies have
reported a prevalence rate of dysmenorrhea to be
between 53.3% and 82.2% among university
undergraduates (7, 9, 10). Dysmenorrhea leads to
absenteeism, poor performance at school and
other activities of daily living, altered pain
perception, and sleep problems among
undergraduates (7, 9, 10).

Treatment of primary dysmenorrhea is often
centred around pain relief and return to activities of
daily living (11, 12), and may comprise
pharmacological treatment (drug therapies such as
non-steroidal  anti-inflammatory  drugs, and
hormonal therapy such as oral contraceptives) and
non-pharmacological treatments (acupuncture,
acupressure, exercise, aromatherapy, TENS
[Transcutaneous Electrical Nerve Stimulation], and
herb remedy) (13, 14, 15, 16). Non-steroidal anti-
inflammatory drugs (NSAIDs) are the first line of
management for primary dysmenorrhea; however,
long-term usage of NSAIDs is associated with
several side effects such as nausea,
gastrointestinal bleeding, headache, drowsiness,
and a higher risk of cardiovascular incidence (13,
17, 18). While hormonal therapy, such as oral

contraceptives, reduces episodes of uterine
cramps by inhibiting endometrial proliferation and
the production of prostaglandin, there is often an
increased risk of oligoovulation (19). Among the
various non-pharmacological treatments that have
been proven as valid alternatives for improving
symptoms of primary dysmenorrhea without the
side effects is physical activity (20, 21, 22, 23, 24,
25).

Physical activity (PA) is any bodily movement
produced by skeletal muscles and requires energy
expenditure (26). Previous studies have reported
an inverse relationship between PA and primary
dysmenorrhea among female undergraduates (27,
28). In addition, studies have reported physical
inactivity to be associated with a higher risk and
increased severity of primary dysmenorrhea and its
symptoms (29, 30, 31). Physical activity, especially
that which is engaged in during one’s leisure time
(i.e. leisure-time PA), has been shown to reduce
the severity of menstrual symptoms (32, 33). For
instance, a systematic review by Matthewman et al.
(21) showed that PA had positive effects on both
primary dysmenorrhea pain intensity and pain
duration.  Furthermore, leisure-time physical
activity (LTPA) is a key component for preventing
and managing several chronic diseases (34). The
World Health Organisation recommends that adults
engage in 150-300 minutes of moderate-to-
vigorous intensity PA per week (35). Despite these
reported associations between PA and primary
dysmenorrhea, there is still a dearth of studies
investigating such among female undergraduates
in Nigeria. Therefore, this study investigated the
association between LTPA and menstrual cycle
characteristics among female undergraduates with
primary dysmenorrhea in a Nigerian university.

Materials and Methods

Study design, study area, and study population

A cross-sectional design was adopted for this study
using quantitative measures among female
undergraduates of Redeemer’s University, Ede,
Nigeria, between February 2023 and July 2023.
The Redeemer’s University, Ede, Nigeria, a faith-
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based private university, was established in 2005.
Currently, the university has a student population of
about 6000 and a staff strength of about 600,
excluding casual workers. The university currently
comprises eight faculties and two international
institutes (36).

Inclusion and exclusion criteria

All female undergraduates from the different
faculties of Redeemer’s University who were
available and willing to participate were included in
the study. Eligible participants were screened by a
primary health physician in Redeemer’s university
health centre, and individuals with underlying
medical pathologies like endometriosis,
adenomyosis, and fibroids, which could lead to
abdominal cramping or pain during menstruation,
were excluded from the study. In addition, students
who had a recent history of abdominal surgery or
current use of hormonal supplements were
excluded from the study.

Data collection protocol

A Pro forma was used to collect participants'
characteristics including age, level of study,
menarche (years), regularity of menstrual flow
(regular vs irregular), volume of menstrual flow
(high, moderate, or low), most painful day of the
menstruation (1 to 3 days before, first day, or after
the first day) and the duration of menstrual pain
(days). The pain intensity of primary dysmenorrhea
was assessed using the Numerical Pain Rating
scale (37). The Numerical Pain Rating Scale
(NPRS) is an 11-point (0- no pain, 10-worst
imaginable pain). Respondent selected a whole
number that best reflects the intensity of their pain.
NPRS has been found to have a good test-retest
reliability score of (r = 0.96) and construct validity
scores ranging from 0.86 to 0.95. (37). The LTPA
domain of the International Physical Activity
Questionnaire Long (IPAQ-L) form was used to
measure the LTPA levels of the participants. The
IPAQ-L is a 27-item self-reported measure of
physical activity with an LTPA domain comprising 6
items. Scores can be calculated for walking,
moderate and vigorous intensity activities.
Following the stipulated criteria, those with less
than 600 METS were categorised as low/inactive.

Those between 600 METS and 3000 METS were
categorised as active, and those with more than
3000 METS were categorised as highly active. The
IPAQ-L is reliable for use among the adolescent
population with a Cronbach’s alpha of 0.75 (38).

Sample size estimation

The sample size of 371 was calculated using the
formula for determining sample size from a known
population (36). n = N/ (1+N(e)> where n = the
sample size, N = the population of female students,
e = the margin of error and an addition of 5% of n
to account for non-response.

Data Analysis

Descriptive statistics of frequency and percentages
were used to summarise socio-demographic data
and LTPA level. Chi-square and logistic regression
were used to determine the association between
LTPA and menstrual cycle characteristics (i.e.
intensity and duration of pain, menarche, regularity,
and volume of menstrual flow).

Results

A total of 388 female undergraduates participated
in this study. The participants’ mean age was 20.02
+ 2.78 years, with ages ranging from 15-27 years
(Table 1). Most of the participants (213, 54.9%) had
their menarche between the ages of 12 and 14.
Menstruation was regular for 285 (73.5%)
respondents, while the volume of menstruation was
moderate for 232 (59.8%). The median
(Interquartile range) LTPA score was 795.0
(1131.3) METS. The mean pain intensity score was
6.13 £ 2.23. A total of 132 (34.0%), 196 (50.5%),
and 60 (15.5%) participants had low, moderate,
and high levels of PA, respectively (Table 2). The
result showed a significant association between
LTPA and volume of menstruation (X? =11.442; p =
0.022), and duration of pain (X? =14.856; p = 0.005)
of participants. Regarding the dysmenorrhic pain
intensity and LTPA, the result showed no
association (X2 =4.195; p = 0.380). From the binary
logistic regression analysis, LTPA was associated
with volume of menstrual flow (p=0.001, OR =
0.413) and the duration of dysmenorrhic pain
(p=0.014, OR = 0.584) (Tables 3 and 4).

Table 1: Sociodemographic Characteristics of the respondents

Variable Frequency (n) Percentage (%)
Age

<17 53 13.7
218-25 335 77.8

> 26 33 8.5
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Level

100 129 33.2
200 126 325
300 53 13.7
400 45 11.6
500 35 9.0

Table 2: Menstrual Cycle Characteristics of the respondents

Variable Frequency (n) Percentage (%)
Menarche
<12 124 32.0
12-14 213 54.9
215 51 13.1
Regularity of menstruation
Regular 285 73.5
Irregular 103 26.5
Volume of menstrual flow
Heavy 98 25.3
Moderate 232 59.8
Light 58 14.9
Pain intensity
Mild 59 15.2
Moderate 146 37.6
Severe 183 47.2
Duration of Pain
0 — 24 hours 206 531
> 24 hours 149 38.4
Full length 33 8.5
Most painful day
1 — 3 days before 63 16.2
First day 260 67.0
After 1st day 65 16.8

Table 3: Chi-Square analysis showing the association between Menstrual Cycle Characteristics

and Leisure-time physical activity level of the respondents

Variable High Moderate Low Total (%) X2 P-value
Menarche
<12 16 70 38 124 (32.0%) 2.70 0.61
12-14 38 105 70 213 (54.9%)
215 7 25 19 51 (13.1%)
Regularity of menstruation
Regular 45 145 95 285 (73.5%) 0.22 0.90
Irregular 16 55 32 103 (26.5%)
Volume of menstrual flow
Heavy 6 57 35 98 (25.3%) 11.44 0.02*
Moderate 41 119 72 232 (59.8%)
Light 14 24 20 58 (14.9%)
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Pain intensity

Mild 7 34
Moderate 27 66
Severe 27 100
Duration of Pain

0 —24 hours 29 100
> 24 hours 21 89
Full length 11 11
Most painful day

1 — 3 days before 8 33
First day 40 135
After 1st day 13 32

18 59 (15.2%) 4.20 0.38
53 146 (37.6%)
56 183 (47.2%)

77 206 (53.1%) 14.856  0.01*
39 149 (38.4%)

11 33 (8.5%)

22 63 (16.2%) 1.394 0.85

85 260 (67.0%)
20 65 (16.8%)

*Indicates significance at p < 0.05

Table 4: Binary logistic regression showing the influence of LTPA on volume of menstruation and
duration of pain

Variable B Standard Exp (B) 95% Confidence P-value
Error Interval
LTPA -0.88 0.241 0.413 0.258 — 0.663 0.001
Constant
(Volume of
menstruation) -0.53 0.184 0.588 0.004
LTPA -0.54 0.218 0.584 0.381 - 0.895 0.014
Constant
(Duration of
pain) 0.24 0.179 1.268 0.184

Key: LTPA = Leisure Time Physical Activity; Exp (B) = Unadjusted odds ratio

Discussion

This study investigated the association between
LTPA and menstrual cycle characteristics of female
undergraduates with primary dysmenorrhea at a
private university in Nigeria. The majority of the
female undergraduates had their menarche
between the ages of 12-14 years and were mostly
physically active. In addition, LTPA of the
respondents significantly predicted of duration of
pain and volume of menstrual flow of respondents.
Our study revealed that the highest number of
participants with primary dysmenorrhea were
within the age range of 18 to 25 years. This result
is similar to other studies where most participants
with primary dysmenorrhea were between 21 to 23
years old (39, 40). The explanation that has been
given to this is that the prevalence of primary
dysmenorrhea decreases with increasing age, with
primary dysmenorrhea reaching its peak in late
adolescence by the 20s, and thus the incidence
falls with increasing age (39).

Furthermore, findings from our study that most
participants experienced menarche between the
ages of 12 and 14 (54.9%) years are in tandem with

previous studies (41, 42). Experiencing early
menarche among individuals with primary
dysmenorrhea may be due to increased exposure
to uterine prostaglandins, which contribute to a
greater likelihood of experiencing menstrual pain
(41). In addition, more than two-thirds (n=329,
84.8%) of the females sampled in this study
described their dysmenorrhea as moderate to
severe. In a similar study done by Omar et al. (43)
among female college students, 91.2 % of the
population sampled reported moderate to severe
dysmenorrhic pain. In another study, 63.9%
(n=1539) undergraduate students with primary
dysmenorrhea reported moderate to severe pain
(44). These findings suggest that dysmenorrhea is
widespread among undergraduate students.

About two-thirds (66%) of the respondents in this
study had moderate to high levels of LTPA and met
the World Health Organisation's recommended
physical activity guideline of 2600 MET min per
week. This is in tandem with the result of the study
done by Ning et al. (39), where the majority of the
respondents with PD met the WHO PA guideline.
This may not be unconnected with the awareness
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of the WHO recommended guideline among the
student population, and also the reported effects of
PA on PD among this group of students. According
to the World Health Organisation, it is suggested
that all adults should undertake 150-300 min of
moderate-intensity, or 75—150 minutes of vigorous-
intensity physical activity, or some equivalent
combination of moderate-intensity and vigorous-
intensity aerobic physical activity, per week.

In the present study, LTPA was associated with the
volume of menstrual flow. This result aligns with a
2021 study of 128 women who reported that those
who do not exercise during menstruation reported
heavier menstrual flow, longer periods, and fatigue
(45). In addition, a prospective cohort study done
among 10,618 females in Australia buttressed the
influence of physical activity on the menstrual flow
(46). The authors reported that individuals with
higher levels of physical activity have lower odds of
experiencing heavier menstrual flow (46). This may
be explained by the inhibitory role of physical
activity on the normal pulsatile secretion pattern of
gonadotropins. Physical activity, especially when it
is intense or prolonged, could trigger a stress
response in the body by suppressing the
hypothalamic-pituitary-gonadal  axis,  thereby
increasing the levels of Gonadotropin-Inhibitory
Hormone, which is an inhibitor of Gonadotropin-
releasing hormone and subsequently reduces
gonadotropin secretion (47).

Furthermore, the present study found LTPA to be
associated with the duration of dysmenorrhea pain.
This result is in tandem with the evidence provided
by Samperio and Pardo (20) in a systematic review
that showed an association between physical
exercise and duration of dysmenorrhea pain. Our
findings further extend the findings of other authors
on the association between physical activity and
dysmenorrhea pain duration (48, 49, 50, 51). The
reason for this is explained by Kannan et al. (52)
that high-intensity aerobic exercises will increase
the level of progesterone, resulting in reduced
levels of prostaglandin with a resultant reduction in
pain duration. In addition, physical exercises
stimulate the production of natural painkillers such
as endorphins, oestrogens, and dopamine, which
are natural painkillers (53, 54). The release of
endocannabinoids, which contributes to the control
of pain transmission within the brain and spinal
cord and the secretion of anti-inflammatory
cytokines, which act to reduce pain level (52).
Physical activity and/ or exercise is one of the non-
pharmacological approaches that is being used in
the treatment of PD, which has helped to reduce
signs and symptoms of PD and also provided
greater positive effects such as improved quality of

life, reduction in menstrual distress, reduction in
pain intensity, and pain duration (1, 20, 48, 49, 50,
51, 54).

Study limitations

This study is not without limitations. We used a
cross-sectional design, which does not infer
causality. In addition, the tools used are subject to
recall and reporting bias.

Conclusion

Overall, LTPA is significantly associated with the
volume of menstrual flow and duration of menstrual
pain among females with PD. Regular physical
activity is a safe and effective method for reducing
the symptoms caused by PD and improving overall
health. Therefore, participation in regular physical
activity should be recommended as an important
tool to combat the menace of dysmenorrhea
among the female population.

List of Abbreviations
LTPA: Leisure-Time Physical Activity
PA: Physical Activity
PD: Primary Dysmenorrhea
WHO: World Health Organisation
IPAQ-L: International Physical
Questionnaire Long
NPRS: Numerical Pain Rating Scale
NSAIDs: Non-steroidal anti-inflammatory drugs
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Stimulation
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