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SUMMARY
Background. Dysmenorrhea and menstrual characteristics significantly impact physical
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activity patterns, yet few studies have objectively measured these associations using accel-
erometers. This study aimed to investigate the association between dysmenorrhea severity,
menstrual characteristics, and accelerometer-measured physical activity levels in nulliparous
women in the UAE.

Methods. An observational study was conducted among 46 women aged 18-45 years,
with varying severity levels of primary dysmenorrhea (PD) classified by the Numeric Pain
Rating Score (NPRS) and Working ability, Location, Intensity, Days of pain, Dysmenorrhea
(WaLIDD) scores. Participants wore a Fibion triaxial accelerometer for three consecutive
menstrual days to measure sitting time and light, moderate, and vigorous intensity physical
activity times.

Results. Participants spent 11.0 + 1.56 hours/day sitting, with 3.84 + 1.73 hours in light-in-
tensity activity, 33.6 + 20.3 minutes in moderate-intensity activity, and 0.38 + 0.62 minutes in
vigorous-intensity activity during the menstrual days. Women with moderate-to-severe PD had
lower light-intensity activity by 1.26 hours/day than those with mild PD (p = 0.030). Women
with heavier menstrual flow had lower vigorous-intensity activity by 0.75min compared to
those with scanty menstrual flow (p < 0.050). No significant associations were found between
menstrual characteristics and sitting or moderate-intensity activity times.

Conclusions. Dysmenorrhea severity and menstrual flow were associated with physical
activity times, particularly with reduced light and vigorous activity. Tailored interventions
addressing these menstruation-related characteristics may improve physical activity levels
and mitigate long-term health risks, enhancing the well-being of women with PD.
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INTRODUCTION

Physical inactivity is becoming a global burden as sedentary
behaviors have increased over the last few years. The World
Health Organization (WHO) 2020 physical activity guide-
lines highlighted the importance of moderate and vigor-
ous activities and provided recommendations on the dose
needed to achieve optimal health outcomes (1). However,
these guidelines lack recommendations for the time spent
doing light activity and being sedentary. Moreover, precise
guidelines for managing sedentary behavior and improving
the physical activity of individuals living with disabilities or
chronic diseases are lacking as well (2).

Physical inactivity is a significant risk factor associated with
an increase in non-communicable diseases (NCD) (3, 4), such
as cardiovascular diseases (5, 6), diabetes, chronic respirato-
ry conditions (7), ezc. NCD is a leading cause of morbidity
and mortality worldwide. It is considered the leading cause
of 68% of deaths globally (8), with a noticeable increase in
NCD risk factors like hypertension and obesity in adolescents
(9, 10). Deaths due to physical inactivity might account for
approximately 5.3 million per year (11).

Global decrease in physical activity levels persisted even
with the implementation of campaigns to increase awareness
about the importance of exercise. Approximately 27.5% of
adults worldwide have an extremely low activity level (12).
In the United Arab Emirates (UAE), the prevalence of regu-
lar physical activity among youth is dangerously low (13).
A study was conducted on the young adult population in
the UAE using the ActiGraph device, which reported that
a quarter of the individuals are sedentary, around one-fifth
are moderately active, and only about a quarter are engaged
in intensive physical activities. The study also showed that
young men (50%) and women (76.6%) had a high seden-
tary behaviour time for approximately 80% of waking
hours. Moreover, female participants are more involved in
light physical activities, while male participants are more
engaged in moderate and vigorous physical activities (14).
Exploring the association between physical activity levels
and menstrual pain (dysmenorrhea) in women is an area
worthy of investigation. Dysmenorrhea is defined as pain
associated with menstruation and can be categorized into
primary dysmenorrhea (PD) or secondary dysmenorrhea.
PD is one of the most common gynecological issues among
young women (15). PD is a painful uterine contraction that
usually starts a few days before menstruation and contin-
ues during the first 48-72 hours of menstruation without an
obvious pelvic pathology. It usually starts 1-2 years after the
onset of menarche and gradually decreases with ageing (16).
PD prevalence ranges from 45% to 97% among women
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worldwide, irrespective of socioeconomic status, and is
one of the main causes of absenteeism at school and work,
with reports of negative impact on academic performance
(17-20). Specifically, the prevalence of PD among adults
studying in the Kingdom of Bahrain was 90.7 %; these data
were taken from a population of 42.5% Bahrainis, 27.9%
Saudis, 22.1% Kuwaitis, and 7.5 % Omanis (21). Among the
young adult females in the Kingdom of Saudi Arabia with a
history of PD, 70% had moderate-to-severe PD, while the
remaining 30% had mild PD (22). Furthermore, the preva-
lence of PD in adolescent females in Dubai has been report-
ed to be 94.7%, leading to absenteeism at school, cessation of
regular training, and a decrease in physical activity levels (23).
The global burden of dysmenorrhea is high, as it has a
profound negative impact on all aspects of life, including
an effect on health (30%-50% reports of severe pain and
up to one-third of adolescents reporting symptoms such as
headaches, nausea, dizziness, and fatigue) (24). Social rela-
tionships (reporting poor relationships with friends and
family as well as poor sports activities) (25, 26), and health-
care/economic aspects (increased healthcare costs by ~ 2.2
to 2.9 times higher than usual costs) (27). If the symptoms
go untreated, then it increases the risk of chronic pelvic
pain and general chronic pain over time (28, 29). However,
another study negates this claim and states that women with
chronic dysmenorrhea are more likely to develop central
sensitivity syndromes rather than chronic pain (30).

Studies have yielded contradictory results to date, with some
indicating an increase in PD-related menstrual pain with
increased activity in women, while others suggest the oppo-
site. A study comparing the difference in menstrual pain
and premenstrual symptoms in athletes versus the sedentary
population showed that the athletes had higher menstrual
pain (6.15 + 2.85) than the sedentary population (5.54 +
2.35) on the numeric pain rating scale (range: 0-10) (31).
However, other studies showed improvement of menstrual
pain after adding aerobic exercises (32, 33). Previous stud-
ies have shown that increased activity of the posterior and
anterior sling of muscles due to repetitive concentric and
eccentric contractions could improve core muscle control
and decrease low back problems (34, 35).

Various other risk factors have been linked to the pres-
ence of PD, including a maternal history of dysmenorrhea
(36-38), skipping breakfast (39), poor dietary behaviors
(40), and a menarche age of less than 12 years. Dysmenor-
rhea may be accompanied by other physical symptoms such
as headaches, dizziness, nausea, diarrhea, changes in appe-
tite, bloating, swelling in the legs, breast tenderness, and
lethargy (41, 42).
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Menstrual distress causes negative responses that might
impair social activity, activities of daily living, and even work-
ing and school attendance (43). Nevertheless, the distress
varies between different women depending on their nutri-
tional intake and lifestyle. Most women who had menstru-
al distress also reported being active smokers, having high
sugar and caffeine intake, and drinking alcohol (44, 45). A
Working ability, Location, Intensity, Days of pain, Dysmen-
orrhea (WaLIDD) score was created to self-report the
degree of menstrual pain and interference with activities of
daily living, as it measures the working ability, number of
painful locations during menstruation, intensity of pain, and
days of pain during menstruation. A high WaLIDD score
indicates increased severity of dysmenorrhea (46).

Very few studies have been conducted on the specific charac-
teristics of menstruation (e.g., menstrual flow heaviness and
length of menstruation) and their relationship with physical
activity. De Carvalho et al. (2023) analyzed physical perfor-
mance and self-perception of menstrual symptoms during
eatly menstruation and after menstruation. They found
that women with heavier menstrual flow had shorter activ-
ity performance, and an increased perception of menstrual
symptoms was correlated with a decrease in total time to
exhaustion during activities (47). Another study compared
physical activity avoiders and non-avoiders during menstru-
ation; the avoiders group showed an increase in menstru-
al flow heaviness, a longer menstrual period, and a high-
er level of fatigue than non-avoiders (48). These results are
similar to the results of another study that concluded that
lifestyle modifications with the addition of physical activi-
ty decreased PD pain and menstrual flow (49). Additional-
ly, the muscular stiffness is lower in women, and the toler-
ance for muscular stretching is higher in women than in
men; therefore, light physical activity like mobility exercises
might help ease pain during menstruation due to a reduc-
tion in muscular stiffness (50, 51).

An association between the addition of physical activity and
change in menstrual pain rating in women with PD has been
reported previously (52-54). Recent studies showed a reduc-
tion in the severity of PD after the prescription of 8 weeks
of aerobic exercises (32, 55, 56). Another study showed
that regular strengthening, stretching, jogging, and muscle
relaxation reduced PD symptoms (57). Exercise has been
hypothesized to reduce pain intensity in those with PD by
acting as a non-specific analgesic by increasing the blood
flow to the pelvis, disrupting the accumulation of prosta-
glandins and delaying the onset of pain (58, 59). Exercise
also reduces stress and improves mood by reducing sympa-
thetic nervous system activation and increasing endorphin
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secretion, which in turn aids in reducing pain intensity in
PD (60). Regular exercise before the onset of menarche and
during menstruation has been claimed to be the strongest
dysmenorrhea prevention measure (61), where brisk walking
for 30 minutes, especially in the first 3 days of menstruation,
has been reported to reduce the severity of PD (62). Howev-
er, it is crucial to understand that the interaction between
physical activity and anthropometric factors varies signifi-
cantly during the pre-pubertal growth phase in females. This,
in turn, affects the age of menarche and the onset of menstru-
ation due to changes in body composition (63, 64).

Barriers to physical activity of women in the UAE ranged
between cultural challenges such as difficulty in women
joining the gym as there are few centers for women only,
longer sitting hours in office jobs, presence of chronic
illnesses, and other barriers like lack of time to incorporate
physical activity in daily life, a belief that physical activity
is not a social activity that can be done with friends or rela-
tives, and boredom of exercise (65-67). The “walkability”
of the city was also a major component influencing physical
activity levels. This was determined by how the city is built
and the perceived barriers that hinder the practice of phys-
ical activity, such as the physical attractions, street cross-
ings, and sidewalk characteristics. Recent studies report-
ed that Dubai, an Emirate in the United Arab Emirates, is
not considered a highly “walkable” city due to the urban
sprawl, lack of public transportation, roads being designed
mainly for car usage, lack of shadows and sidewalks in many
areas, and harsh weather (68, 69).

The effect of PD on physical activity has been studied using
self-reported questionnaires in the UAE (14). One study
reported the level of physical activity using hip-worn Acti-
Graph accelerometer data in adult women (70). The latter
research only reported physical activity as a percentage on
days with and without menstrual pain. It did not speci-
fy individual differences in time duration for sitting, light,
moderate, and vigorous activities (70). The hip-worn accel-
erometer only measured motions occurring in the verti-
cal plane (walking and running) as it is an omnidirectional
accelerometer. The study showed that the women without
PD experienced mild menstrual pain with no significant
decrease in physical activity levels, whilst women with
moderate-to-severe PD showed a 40% decrease in physical
activity compared to the control group (70).

In addition, a study investigated the differences in physi-
cal activity data between accelerometers and self-reported
questionnaires. Self-reported data met 90% of the required
physical activity recommendations, whilst according to the
accelerometer data, only 70% were met (71). This indicates
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that accelerometer-measured data can capture objective
physical activity data while minimizing biases such as exag-
geration or reduction of time spent in sedentary or physical
activity from self-reported measures.

The present study aimed to investigate the association
between dysmenorrhea status, menstrual period length,
menstrual flow amount, and WaLLIDD scores with acceler-
ometer-measured sedentary (sitting) time and light, moder-
ate, and vigorous intensity activity times in women with
different severity levels of PD in the UAE. We hypothesized
that the history and severity of dysmenorrhea and heavi-
er menstrual flows are associated with increased sedentary
time and reduced physical activity.

MATERIALS AND METHODS

Study design and setting

An observational study was conducted among nulliparous
women in the emirates of Sharjah, Ajman, and Dubai in
the United Arab Emirates. The study was reviewed and
approved by the Research Ethics Committee, University
of Sharjah (REC-22-10-10-S — approval date: October 10,
2022). Informed consent was obtained from all subjects
involved in the study.

Participants

Nulliparous women aged 18-45 years with regular menstru-
al cycles, with no, mild, or moderate-to-severe PD, who
could read and understand English and had a normal body
mass index (18.5-25 kg/m?) were included in the study.
Those with menstrual pain of at least 4/10 on the Numeric
Pain Rating Score (NPRS) for at least two consecutive peri-
ods were classified as having moderate-to-severe PD, while
those with NPRS < 4/10 were classified as mild dysmenor-
rhea, and those with NPRS = 0 were classified as no dysmen-
orrhea (72-74).

Women were excluded from the study if they met the follow-
ing criteria: a self-reported history of pregnancy, irregular
menstrual periods, secondary dysmenorrhea (menstrual
pain due to an underlying gynecological condition such as
endometriosis or polycystic ovarian syndrome), menstru-
al cycles more than 35 days apart, hormonal therapy or
an intrauterine birth control device, any recent history of
pelvic, uterine, gynecological, or abdominal disease/surgery,
and psychiatric disorders.

Sample size estimation
Considering an effect size of 0.35, an a value of 0.05, a
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power of 0.80, and five independent variables to be includ-
ed in multiple linear regression analysis, 43 participants are
deemed adequate. We used the G*Power 3.1.9.7 software
to estimate sample size.

Procedure

Women were contacted through adverts posted on social
media websites and word of mouth. A custom-designed
questionnaire asked questions regarding the history of PD
and the absence of any exclusion criteria to ensure women’s
eligibility before enrolling them in the study. All eligible
participants received a detailed description of the study
procedure and were asked to sign an informed consent form
before data collection. Sociodemographic data were record-
ed using a set of questions in the screening questionnaire.
Each participant received a Fibion device (Fibion Inc.,
Jyviskyld, Finland) on day 1 and was requested to wear
the device throughout the day except when participating in
water-based activities. The volunteers were asked to wear the
device for the first 3 days of the menstrual cycle and fill out
an NPRS score, where zero means no pain and 10 represents
the worst pain possible. The Fibion device (20 g, L = 30 mm,
W =32 mm, T = 10 mm) was attached using hypoallergen-
ic Hypafix® tapes on the right anterior upper thigh between
the hip and knee joints. Participants were reminded to wear
the device daily through text messages to their mobile phones
throughout the data collection period. This device has prov-
en valid and reliable for monitoring and measuring sedentary
time and physical activities of daily living (75-78).

Fibion data processing techniques reported by the previous
studies were employed in the current research to analyze
sitting and upright posture/activity time (76). Fibion data
were transferred to the manufacturer’s website (www.fibi-
on.com/upload), and explicit reports on time spent sitting
and different intensities of physical activity were obtained
from the Fibion website. Intensities of physical activities
were categorized as light-intensity (energy expenditure
between 1.5 and 3 metabolic equivalents of task (MET)),
moderate-intensity (between 3 and < 6 METs), and vigor-
ous-intensity (> 6 METs). Sedentary activity refers to energy
expenditure of < 1.5 METs.

Only participants who wore a device for > 10 hours per day
for the first three menstrual days were included. The partic-
ipants were instructed to wear the Fibion device during
waking hours as long as possible and remove it at night
before sleeping to prevent conflation of night-time data
with sitting and physical activity time (79). The accelerome-
ter might record the reclining posture and consider it sitting
time. Also, the device can interpret turning movements in
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bed with side-lying posture (with the hips in flexion) as a
different activity other than sleeping. For these reasons,
we have asked our participants to remove the accelerome-
ter before going to sleep to exclude night-time data before
analyzing daytime sedentary and upright behavior. Addi-
tionally, to account for any variation between participants
in wear time of the Fibion device, time spent in each activi-
ty was normalized to 16 hours of waking time per day (75).
The intensity of menstrual symptoms was measured using
the WaLLIDD score questionnaire which assesses the work-
ing ability, anatomical location of pain, intensity of pain,
and days of pain. The WaLIDD score has been reported to
have good sensitivity and specificity of 63.7% and 56.9%,
respectively, for detecting PD intensity rather than relying
solely on NPRS (80).

Statistical analysis

Data normality was checked using the Shapiro-Wilk test.
Data descriptive statistics were presented as mean and stan-
dard deviation (SD), or frequencies (with %). Multiple
linear regression analyses were used to analyse the associ-
ation between independent variables (PD intensity, length

Table 1. Participant characteristics.

Variable Value
Age (years) 22.60 +2.99
Weight (kg) 65.70 + 8.59
Height (cm) 165 + 6.98
BMI (kg/m?) 2410 +2.19
Occupation
Student 21 (45.7%)
Physiotherapist 9 (19.6%)
Personal trainer 7(15.2%)
Research Assistant 5 (10.9%)
Clinical Dietitian 4 (8.7%)

Sedentary and physical activity times (per 16-h day)

Sitting time (min) 660 + 93.60

Light-intensity activity (min) 230.40 + 103.80
Moderate-intensity activity (min) 33.60 +20.30

Vigorous-intensity activity (min) 0.38 £ 0.62
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Table Il. Menstruation-related information for all
participants.

Variables related to menstruation n (%)
Length of cycle (days) <21 2
(4.3%)
22-28 40
(87%)
>29 4
(8.7%)
Length of menstruation <5 2
(days) (4.3%)
5-7 40
(87%)
28 4
(8.7%)
Amount of menstrual Scanty 4
flow (8.7%)
Normal 28
(60.9%)
Heavy 14
(30.4%)
Menstrual pain in the Yes 25
last 3 menstruations (54.3%)
No 16
(34.8%)
I don’t know 5
(10.9%)
Frequency of presence Every menstruation 16
of menstrual pain (34.8%)
At intervals 15
(32.6%)
Rarely 14
(30.4%)
Never 1
(2.2%)
When is the menstrual Before menses start 10
pain experienced (21.7%)
During menstruation 22
(47.8%)
Before and during 9
menstruation (19.6%)
Not applicable 5
(10.9%)
Severity of Mild primary 23
dysmenorrhea dysmenorrhea (NPRS  (50%)
<4/10)
Moderate-to-severe 23
primary dysmenorthea  (50%)
(NPRS > 4/10)
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of menstrual period, amount of menstrual flow, WalL.IDD
score, presence of menstrual pain in the last three cycles)
and dependent variables (sitting, light, moderate, and vigor-
ous physical activity times per 16-h day). The level of signifi-
cance was set at p < 0.05. The degree of multicollinearity of
predictor variables was measured using the variance infla-
tion factor (VIF), and all included independent variables in
the model had a VIF < 3.0. Jamovi (Version 2.6) was used
for all statistical analyses (81).

RESULTS

Sixty healthy young women were enrolled in the study;
four dropped out due to personal reasons, while 10 were
excluded due to technical issues with the accelerometer
data. Forty-six healthy young women with a mean age of
22.6 £ 2.99 years and a mean BMI of 24.1 + 2.19 kg/m?
were included in the analysis. Students comprised 45.7%
of the population, while the remaining 54.3 % were work-
ing women. Table I summarizes the demographic and
anthropometric characteristics of participants. The medi-
an age of menarche was 13 and 12 in women with moder-

Table lll. Variables associated with sitting time.

ate-to-severe PD and those with mild PD, respectively.
All information related to menstruation is summarized in

table II.

Physical activity information

During the first three days of the menstrual cycle, partici-
pants spent most of their time sitting (11.00 + 1.56 h). As for
the physical activity, participants spent most of their time
doing light-intensity activities (3.84 = 1.73 h), followed by
moderate-intensity activities (33.60 + 20.30 min), and then
very low durations of vigorous-intensity activities (0.38 +
0.62 min).

Sitting time
None of the variables of interest related to menstruation
were significantly associated with the sitting time (table III).

Light-intensity activity time

PD status was negatively associated with light-inten-
sity activity time (p = 0.03), with women in the moder-
ate-to-severe PD group having light activity time short-
er by 1.26 hours than the mild PD group (defined using

Variable B Coefficient 95%CI P-value Adjusted R?
Constant 95 < 0.001 0.095
PD status (moderate-to-severe »s mild) 0.94 (-0.034, 0.64) 0.077
Length of menstrual period
5-8 vs <5 0.65 (-1.22,2.006) 0.609
>8vs <5 1.75 (-0.79, 3.04) 0.241
Amount of menstrual flow
Scanty vs heavy 0.39 (-1.03,1.54) 0.694
Moderate vs heavy -0.26 (-1.07,0.74) 0.715
Presence of menstrual pain in last 3 menstruations.
No vs Yes -2.12 (-2.96, 0.23) 0.092
IDK vs yes -1.53 (-2.34,0.38) 0.151
WaLIDD score
Mild PD vs severe PD 1.17 (-0.90, 2.41) 0.360
Moderate vs severe PD -0.10 (-0.99, 0.87) 0.891

IDK: I don't know; PD: primay dysmenorrhea; WalLIDD: Working ability, Location, Intensity, Days of pain, Dysmenorrhea.
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NPRS scores). The length of menstrual cycle, amount of
menstrual flow, WaLIDD score, and presence of menstrual
pain within the last three menstrual cycles were not signifi-
cantly associated with light activity time (table IV).

Moderate-intensity activity time
None of the menstrual variables were significantly associat-
ed with moderate-intensity activity time (table V).

Vigorous-intensity activity time

The amount of menstrual flow was significantly associat-
ed with vigorous-intensity activity time. Vigorous-intensi-
ty activity time was longer by 0.75 minutes in participants
with scanty menstrual flow than in participants with heavy
menstrual flow (p = 0.031). Vigorous-intensity activity time
was longer by 0.94 minutes in participants with moderate
menstrual flow (p < 0.001) than those with heavy menstru-
al flow. Vigorous-intensity activity time was longer by 0.57
minutes in women with moderate PD than those with severe
PD based on the WaLIDD scores (p = 0.025). On the other
hand, the length of the menstrual cycle and the presence of
menstrual pain within the last three menstrual cycles were

not significantly associated with vigorous-intensity activity
time (table VI).

Table IV. Variables associated with light-intensity activity time.

DISCUSSION

A key finding of this study is the significant association
between PD and light-intensity and vigorous-intensity activ-
ity durations. Our participants sat for an average of 11.0 +
1.56 h per 16 hours daily. These levels are similar to the
sedentary behavior of Emirati women employed in desk jobs
(11.6 £ 1.1 h per 16-hour day) (66). It has also been shown
that individuals who spent most of their working day sitting
also spent longer outside work (82). These values indicate
high sedentary activity times, as the sitting time was higher
than the recommended seven hours of sedentary levels per
day (83). Sitting hours equal to or exceeding 10 hours a day
have been linked to a 34% increase in mortality rate (83).
The increase in sitting time suggests that women with differ-
ent levels of PD may be less likely to engage in activities like
walking or light exercise, which in turn might contribute to
an increase in various health issues like diabetes, hyperten-
sion, cardiovascular disorders, ezc. (84-87).

Our female participants showed a mean light activity of
3.84 + 1.73 h per 16-hr day. Light-intensity activity dura-
tions were further shortened by 1.26 hours in women with
moderate-to-severe PD than in those with mild PD. These
differences might be linked to avoiding exercises or adapt-
ing them to be lighter by 34.3% of participants in another

Variable B Coefficient 95%CI P-value Adjusted R?
Constant 531 0.005 0.15
PD status (moderate-to-severe vs mild) -1.26 (-0.69, -0.038) 0.030
Length of menstrual period
5-8 vs <5 -0.30 (-1.77,1.42) 0.826
>8 vs <5 -2.01 (-3.01, 0.69) 0.213
Amount of menstrual flow
Scanty vss heavy 0.18 (-1.14,135) 0.868
Moderate vs heavy 0.25 (-0.74, 1.02) 0.746
WaLIDD score
Mild PD vs severe PD 0.26 (-1.46, 1.75) 0.853
Moderate vs severe PD 0.42 (-0.66, 1.14) 0.591
Presence of menstrual pain in last 3 menstruations.
No vs Yes 0.90 (-1.03, 2.07) 0.500
IDK vs yes 1.47 (-0.47,2.17) 0.199

IDK: | don't know; PD: primary dysmenorrhea; WalIDD: Working ability, Location, Intensity, Days of pain, Dysmenorrhea.
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Table V. Variables associated with moderate-intensity activity time.

Variable  Coefficient 95%CI P-value Adjusted R?
Constant 18.2 0.433 -0.046
PD status (moderate-to-severe »s mild) 6.59 (-0.20, 0.53) 0.367

Length of menstrual period

5-8 vs <5 11.28 (-1.21,2.32) 0.528

>8 vs <5 9.59 (-1.59,2.53) 0.645
Amount of menstrual flow

Scanty vs heavy 8.05 (-1.78,0.99) 0.565

Moderate vs heavy -8.77 (-1.41, 0.54) 0.375
WaLIDD score

Mild PD vs severe PD -16.2 (-2.57,0.98) 0.369

Moderate vs severe PD 6.12 (-0.70, 1.30) 0.546

Prescence of menstrual pain in last 3 menstruations.
No vs Yes 17.15 (-0.87, 2.56) 0.326
IDK vs yes -7.12 (-1.81,1.11) 0.630

IDK: | don't know; PD: primary dysmenorrhea; WaLIDD: Working ability, Location, Intensity, Days of pain, Dysmenorrhea.

Table VI. Variables associated with vigorous-intensity activity time.

Variable B Coefficient 95%CI P-value Adjusted R?
Constant 0.79 0.163 0.33
PD status (moderate-to-severe vs mild -0.32 (-0.55, 0.027) 0.074

Length of menstrual period

5-8vs <5 058 (-0.48, 2.34) 0.189

>8vs <5 -0.45 (-2.37,0.91) 0.375
Amount of menstrual flow

Scanty vs heavy 0.75 (0.12, 0.87) 0.031

Moderate vs heavy 0.94 (0.74, 1.69) < 0.001
WaLIDD score

Mild PD vs severe PD 0.69 (-0.30, 2.58) 0.118

Moderate vs severe PD 0.57 (0.12,1.72) 0.025

Prescence of menstrual pain in last 3 menstruations.
No vs Yes -0.35 (-1.94, 0.80) 0.406
IDK vs yes -0.49 (-1.96,0.37) 0.175

IDK: | don't know; PD: primary dysmenorrhea; WalIDD: Working ability, Location, Intensity, Days of pain, Dysmenorrhea.
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study due to increased menstrual pain, heavier menstrual
flow, and/or increased fatigue (48). Light-intensity physical
activity recommendations are currently not included in the
WHO physical activity guidelines (1). However, the Canadi-
an 24-hour movement guidelines recommend that “adults
should accumulate several hours of light physical activities,
including standing daily”. These recommendations were
based on the reports showing that doubling the time spent
doing light physical activities reduced the mortality rate by
29% (88, 89). Furthermore, shifting focus from isolating
movement behaviors to integrating all movement behav-
iors of any intensity throughout the day is recommended
to allow additional movement options for adults (89, 90).
Moderate-intensity and  vigorous-intensity  activities
timings of our participants were 33.6 + 20.3 min and 0.376
+ 0.618 min per 16-hr day, respectively. These values fall
very short of the WHO physical activity recommenda-
tions that recommend 150-300 minutes of moderate-in-
tensity activities and at least 75-150 minutes of vigor-
ous-intensity activities or an equivalent combination of
both activities (1).

Vigorous-intensity activity duration is longer by 0.75 min
in women with scanty menstrual flow than in those with
heavy menstrual flow. In comparison, the duration of vigor-
ous activity is longer, 0.94 min, in women with moderate
menstrual flow than in those with heavy menstrual flow.
Those women with scanty or moderate menstrual flow
might be able to better participate in vigorous activities
compared to their counterparts with heavy menstrual flow.
The differences observed in vigorous activity between
these subgroups were negligible (< 1 min). Most studies
combine moderate and vigorous-intensity activities as one
variable; it is plausible that the values reported in previous
literature were higher since they included a combination of
moderate and vigorous-intensity times (90).

Although the vigorous activity timings are very low for
all participants, they were shorter in participants with
increased PD intensity, where vigorous activity duration is
longer by 0.57 min in women with moderate-intensity PD
than severe PD (classified using the WaLLIDD score). The
results in the current study are nearly similar to from the
findings of Chantler ez al. (2009), where the study conclud-
ed that there was a 40% decrease in all physical activities in
participants with moderate to severe PD during the days of
menstrual pain versus the non-menstrual days, whilst there
was no significant difference in those with no dysmenor-
rhea (70). A previous study highlighted that the intensity
of PD was reduced with the addition of 10-week high-in-
tensity interval training; this change was mainly attributed
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to hormonal modulation and a decrease in inflammatory
proteins (89).

Limitations and recommendations

To the best of our knowledge, this is the first study in the
UAE to investigate the association of PD characteristics,
physical activity intensities, and related information with
objective sedentary and physical activity times measured
by a triaxial (Fibion) accelerometer. In addition, we used
the WaL.LIDD score to assess specific menstrual pain infor-
mation and its effect on physical activity, whilst other stud-
ies measured menstrual pain only through NPRS.
Limitations of the current study include the lack of inclu-
sion of sleep quality and other factors, such as smoking and
dietary factors (40), that may be associated with PD. The
accelerometer is not waterproof; therefore, no water-based
activity can be measured. However, we have not received
any complaints about the involvement of participants in
water-based sports, mainly since such sports are not very
commonly practiced by women during their menstruation.
Future studies are warranted to explore the underlying
mechanisms between physical activity and its effect on PD.
Prospective longitudinal cohort studies are required to
provide detailed insights into the cyclic nature and changes
in menstrual cycle patterns/characteristics and their associa-
tion with sedentary behavior and physical activity of women
with and without PD. Finding the factors associated with
physical activity times in women with PD would aid in
developing more effective interventions to manage seden-
tary behavior and improve activity levels of women with PD.

CONCLUSIONS

We found that women with moderate-to-severe PD had
lower light-intensity activity time than women with mild
PD. The severity of menstrual flow influences the dura-
tion of vigorous-intensity activities, and women with heavi-
er menstrual flow had lower vigorous-intensity activity time
than women with scanty menstrual flow. If these associa-
tions are confirmed in prospective longitudinal cohort stud-
ies, then tailored interventions to mitigate sedentary behav-
ior and physical inactivity in women with dysmenorrhea

could be delivered.
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