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Abstract

Background Menstrual issues are increasingly reported among female athletes, particularly those competing at

and Study Aim  elite levels. Premenstrual syndrome (PMS) has emerged as one of the conditions that may affect
their wellbeing and athletic performance. Despite the use of various approaches to manage PMS,
their relative effectiveness in mitigating its detrimental effects remains a matter of practical
interest. This study examined the relationship between exercise addiction (EA) and PMS among
early adult varsity elite sportswomen.

Material and Participants were recruited from university sports teams through coordination with official varsity

Methods sports departments, resulting in a final sample of 161 early adult varsity elite sportswomen (Mage =
22.0, SD = 1.609) who met all eligibility criteria. Data were collected in person using a demographic
information form together with two validated measurement instruments, the Premenstrual
Symptoms Screening Tool (PSST) and the Exercise Addiction Inventory (EAI), which were
administered in their original English versions to assess PMS symptoms and tendencies toward
exercise addiction.

Results Descriptive analyses indicated that symptoms of exercise addiction were highly prevalent in the
sample, with 80.1 percent of participants reporting some symptoms and 19.9 percent classified as
at risk, while PMS levels were similarly elevated, with 94.4 percent of athletes experiencing severe
PMS and 5.6 percent reporting moderate PMS. Hierarchical regression showed a strong positive
association between EA and PMS, indicating that higher EA levels were linked to more severe PMS
symptoms even after controlling for financial status.

Conclusions These findings highlight the need for more sustainable training strategies. Such strategies may
support healthier menstrual wellbeing in early adult varsity elite sportswomen and help prevent
addictive exercise patterns.

Keywords: early adult, elite athletes, exercise addiction, premenstrual syndrome, students.

Introduction headaches, bloating, and changes in appetite [3].
PMS does not remain constant in its intensity. [t may
range from mild to severe. Mild cases may show less
intense symptoms, whereas severe cases may exhibit
extremely intense and long-lasting symptoms [4].
Among female athletes, PMS has been suggested
to give rise to multiple adverse physical and
psychological consequences [5, 6]. In terms of
physical influences, PMS may increase muscle
fatigue and reduce muscular endurance among
female athletes [7]. Psychologically, it may elevate
stress levels and reduce cognitive functioning
[8]. This compromise in psychological health
may reduce social interactions and eventually
disrupt athletes’ social lives [9]. Compared to other
categories of female athletes, elite varsity athletes
may be at higher risk of experiencing PMS. Along
with academic stress, they are consistently exposed
to extreme pressures from sports competitions [10].
To achieve success in both academic and athletic
© Fariha Shabbir, Farig Ahmed, Asif Ali, Muhammad Azam, domains, they may work tirelessly, leaving little to
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Menstrual problems among the female athlete
population have become widespread. They have
disrupted various aspects of athletes’ lives and have
influenced their general well-being. Irregularities
or disturbances in menstruation have also gained
significant attention from many researchers over the
past few decades. Some researchers have focused on
premenstrual syndrome (PMS) among female athletes
because of its potential impact on their overall health
and performance. PMS can be characterized as a
combination of bodily and psychological symptoms
accompanied by behavioral changes that may occur
in the luteal phase of the menstrual cycle [1]. Previous
studies on female menstrual health described PMS as
a sequence of physical and emotional disturbances
that may occur consistently with the menstrual
cycle [2]. Several prominent symptoms may appear
as a result of PMS, including mood swings, fatigue,
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recovery process may lead to extreme physical and
psychological burnout and increase the risk of injury
among elite varsity female athletes [11].

Based on the available literature, no existing
study has specifically examined the prevalence of
PMS among elite female varsity athletes. However,
several studies have investigated PMS among
elite athletes and varsity athletes separately. A
recent systematic review by Granda and Szmidt
[12] evaluated the prevalence of PMS among elite
female athletes. The outcomes showed that athletes
involvedinhighlyintensetrainingregimensreported
higher PMS levels, with prevalence ranging from
8.6% to 65.8%. Yi and Bae [13] conducted a similar
study on elite female athletes residing in Korea. As
the participants were exclusively elite athletes, data
were collected from the National Training Center of
Korea. The results indicated that about 14.5% of the
elite female participants experienced moderate or
severe PMS. Studies examining PMS among varsity
athletes have revealed comparable trends. Research
from Iran reported that about 41% of varsity athletes
experienced PMS [14]. These consistently high rates
across regions suggest that PMS is a widespread
menstrual health challenge among female athletes
worldwide.

Because of this widespread issue, identifying
effective preventive strategies has become
increasingly important. Highlighting preventive
strategies or interventions may support global
efforts aimed at promoting gender equality in
sports. The outcomes may also provide important
practical implications for creating safer sports
environments for females in line with the WHO’s
Sustainable Development Goals [15]. However,
before determining potential preventive measures
for any health issue, it is necessary to first identify
its contributing factors [16]. In the context of
PMS, a large body of research has emphasized that
controlling or reducing the factors that worsen
PMS may be an effective approach [16, 17, 18]. For
example, Yi and Kim [8] suggested that reducing
disturbances in psychological health and improving
eating attitudes among female athletes may
help mitigate PMS. However, addictive behavior
toward exercise, or Exercise Addiction (EA), is
one contributing factor that has consistently been
overlooked in previous research.

Exercise addiction (EA) is defined as a behavioral
disorder in which a person develops an intense
obsession with exercising or engaging in excessive
physical activity [19]. It can also be described as
abnormal behavior in which the desire to prioritize
physical activity takes precedence over other
important aspects of life [20]. People with EA are
frequently at risk for several health issues, including
hormone imbalances, overuse injuries, chronic
fatigue, and a compromised immune system [21].
They may also experience psychological risks such
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as social isolation, loneliness, and anxiety [22].
These health issues associated with EA are similar
to those that significantly influence PMS in female
athletes [23]. EA is also common among varsity elite
sportswomen in their early adult years, underscoring
its relevance within this demographic [24].

Analysis of research findings has shown that
PMS is a prevalent and clinically significant concern
among both elite and varsity female athletes, with its
severity influenced by training load, psychological
factors, and overall health status. Researchers
emphasize that PMS can adversely affect well-
being, athletic performance, and social functioning,
while related factors such as exercise addiction may
further intensify its impact. At the same time, several
aspects of this issue remain insufficiently clarified,
particularly regarding the interaction between
behavioral patterns and menstrual health in highly
demanding athletic contexts. This gap continues
to hinder a more complete characterization of the
factors that may shape PMS outcomes among early
adult varsity elite sportswomen.

Although both exercise addiction (EA) and
premenstrual syndrome (PMS) are increasingly
recognized as important concerns in female
athletes, limited work has examined whether these
two conditions may be related. Existing studies have
typically addressed EA and PMS separately, and
most available evidence originates from Western
or non-elite athletic populations. Previous research
has reported notable levels of EA among elite and
sub-elite female athletes, high PMS prevalence in
collegiate athletes, and indications of a positive
association between EA and PMS in female athlete
samples [25, 26, 27]. Examining both factors within
the same cohort may provide a more integrated view
of behavioral and physiological stress processes
relevant to female athletes.

In South Asian contexts, female athletes often
face additional cultural, social, and environmental
constraints that may influence both training
experiences and overall well-being. Prolonged
psychological stress, limited recovery, and context-
specific barriers may contribute to hormonal
dysregulation and emotional strain, which could
plausibly affect vulnerability to PMS symptoms and
tendencies toward EA. Elite varsity sportswomen
in Pakistan represent a population in which these
influences may intersect.

The present study aimed to examine the
relationship between exercise addiction and
premenstrual syndrome among early adult varsity
elite sportswomen in Pakistan.

Based on this aim, the study addressed the
following hypotheses:

« Hl: EA would demonstrate measurable
prevalence in early adult female varsity athletes.

e H2: PMS would also be present in this
population.
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e H3: EA and PMS would show a positive
association.

Materials and Methods

Participants

Women'’s participation in sports remains a global
concern, and this issue is particularly pronounced
in South Asia, where cultural, religious, and social
restrictions often limit athletic opportunities for
females [28]. Although some women succeed in
entering competitive sports, progression to higher
performance levels is frequently constrained
by limited encouragement and insufficient
institutional support [29]. Within this context,
identifying a suitable population of early adult
varsity elite sportswomen required careful and
targeted recruitment. All athletes who met the
study’s eligibility requirements and were available
during data collection were included through a
convenience sampling approach.

Inclusion and Exclusion Criteria

To be eligible, participants were required to:

- be female athletes competing at
the national or international level;
- be enrolled in a bachelor’s or equivalent
academic program in a Higher Education

Commission  (HEC)-recognized  university;
- be active members of their university sports team,;
- be 18-25 years of age.

Exclusion applied to individuals who did not
meet the inclusion criteria or whose returned
questionnaires contained more than 10% missing
responses on the Premenstrual Symptoms Screening
Tool (PSST) or the Exercise Addiction Inventory
(EAI).

Recruitment and Sample Characteristics

Participants were contacted through official
varsity sports departments in coordination with
university sports officials. Data were collected in
person at university sports venues. Questionnaires,
which included demographic items and the required
measurement tools, were administered under
supervision. Trained data collectors remained
present to provide clarification and ensure response
accuracy.

A total of 180 questionnaires were initially
obtained. All forms were screened for completeness.
In line with standard psychometric procedures, forms
with more than 10% missing data were excluded,
while isolated missing items (<10%) were replaced
using mean substitution within the corresponding
scale. After removing 19 incomplete forms, the final
sample consisted of 161 participants (Mage = 22.0,
SD = 1.609), yielding an 89% response rate.

Of the participants, 73.9% were individual-
sport athletes and 26.1% were team-sport athletes.
Additionally, 92.5% competed at the national level
and 7.5% at the international level. Financially,
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94.4% received scholarship support, whereas 5.6%
were self-financed (Table 1).

Table 1. Descriptive statistics of early adult varsity
elite sportswomen

Variables Minimum Maximum M SD
Age 18 25 22 1.609
Sports Type  Frequency (f) %

Individual 119 73.9

sports

Team sports 42 26.1

Playing o

Level Frequency (f) %

National 149 92.5

International 12 7.5

Financial o

Status Frequency (f) %

Self-financed 9 5.6

Scholarship 152 94.4

Note: N = 161; M = Mean; SD = Standard Deviation
Research Design

Data Collection Tools

Since the medium of instruction at higher
education institutions in Pakistan is English, all
participants were able to understand the language.
Therefore, both the Premenstrual Symptoms
Screening Tool (PSST) and the Exercise Addiction
Inventory (EAI) were administered in their original
English versions without modification. The tools
consisted of three sections, described below.

Section 1: Demographic Information

The first section comprised eight items focused
on general and personal information of the
participants. These items included age, university,
current academic program, sports type, playing
level, financial status, weight (kg), and height.

Section 2: PMS Screening

The second section included a 19-item tool, the
Premenstrual Symptoms Screening Tool (PSST),
developed by Steiner and Macdougall [30]. This
instrument was specifically designed to assess PMS
symptoms among females. According to the tool
description, the PSST is suitable for measuring PMS
in women aged 18 to 55. Its use in the present study
was supported by evidence showing that it has been
consistentlyemployedin previousresearchinvolving
female varsity students and sportswomen [31, 32].
The PSST has also demonstrated a Cronbach’s alpha
value of 0.93 in several studies [7, 33]. In the current
study, the tool achieved a Cronbach’s alpha of 0.81,
further supporting its reliability.

Section 3: EA Screening
The third section of the tool consisted of a six-
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item questionnaire designed to assess exercise
addiction. This instrument, known as the Exercise
Addiction Inventory (EAI), was developed by Terry
and Szabo [34]. Its suitability for similar populations
is supported by previous studies that have used
the EAI to assess exercise addiction among female
students and elite athletes [24, 25]. Strong validity
and reliability have been reported in earlier research,
with Cronbach’s alpha values ranging from 0.73
to 0.84 [34, 35]. In the present study, the EAI also
demonstrated acceptable internal consistency, with
Cronbach’s alpha = 0.75.

Procedure

Ethical approval was obtained from the
Government College University’s bioethics board
before data collection. All information was kept
confidential, and no names or identifying details
were attached to any responses or completed
questionnaires. Each participant provided informed
consent and received a clear explanation of the
study purpose to ensure full understanding of
the agreement. All instructions were explained
individually, and participants were encouraged to
ask questions if anything was unclear. On average,
it took about 20 to 25 minutes for each participant
to complete the full form, which consisted of three
sections.

Statistical Analysis

After the collection of completed questionnaires,
all responses were entered into Excel and then
transferred to SPSS (version 22) for analysis.
Descriptive statistics were first computed to
provide an overview of the prevalence of EA and
PMS symptoms among elite varsity sportswomen.
A hierarchical multiple regression was then
conducted to examine the relationship between
the two variables, using a significance level of .05.
Preliminary checks were performed before the main
analyses to confirm the assumptions of linearity,
homoscedasticity, normality, and multicollinearity.
Details of these outputs, including Shapiro-Wilk
tests, Q—Q plots, residual plots, tolerance values,
and VIF scores, are provided in the Supplementary
Materials to ensure transparency and replicability.

Results

Descriptive analyses were conducted to assess
the prevalence of both EA and PMS among early
adult varsity elite sportswomen (Tables 2 and 3).

Table 2. Descriptive analysis of EA

EA and its categories F %
No symptoms of EA 0 0
Some symptoms of EA 129 80.1
At risk of EA 32 19.9

Note. N = 161; f = frequency; % = percentage; EA =
Exercise Addiction.
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Table 2 shows that none of the participants
reported an absence of EA symptoms. A total of
80.1% demonstrated some symptoms of EA, while
19.9% were classified as being at risk of EA.

Table 3. Descriptive analysis of PMS

PMS and its categories F %
Low PMS 0 0
Moderate PMS 9 5.6
Severe PMS 152 94.4

Note. N = 161; f = frequency; % = percentage; PMS =
Premenstrual Syndrome.

Table 3 shows that PMS prevalence was similarly
high. A total of 94.4% of participants reported severe
PMS, whereas 5.6% reported moderate PMS. None of
the participants showed low or no PMS symptom:s.

To identify the potential connection between
EA and PMS, a two-step hierarchical multiple
regression analysis was performed. The decision
to apply this analysis was based on the results of
the Pearson correlation matrix obtained during the
preliminary analysis. As shown in Table 4, among
the potential confounding factors, financial status
was the only variable significantly correlated with
PMS.

Therefore,to control the effect of the confounding
variable on the dependent variable, financial status
was entered in the first step of the regression model,
whereas the independent variable EA was inserted
in the second step. As shown in Table 5, the results
from step 1 demonstrated that financial status
significantly and positively predicted PMS among
early adult varsity elite sportswomen (B = 5.755,
=.216, p = .006). This result indicated that athletes
with a stable financial status (i.e., scholarship
recipients) were more likely to experience PMS.
However, the relatively small R? value of .047, which
accounted for only 4.7% of the variance in PMS,
showed that financial status alone had a limited
influence on PMS.

In step 2 of the regression, EA was added to the
model, which significantly improved the prediction
of PMS (AR? = .880, p = .000). The overall regression
model explained 92.7% of the variance in PMS (R? =
.927, p =.000). EA emerged as the strongest positive
predictor of PMS (B = 2.568, B = .950, p = .000),
indicating that higher EA levels were associated
with increased PMS symptoms among early adult
varsity elite sportswomen (Table 5). Notably, after
EA was included in the model, the influence of
financial status on PMS was substantially reduced
(B =1.807, B =.068, p =.002). These findings suggest
that EA plays a major role in explaining the variance
in PMS that initially appeared to be associated with
financial status.
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Table 4. Pearson Correlation analysis

Variable Statistic Age Spors Type Playing Level Financial Status
PMS Pearson Correlation -.130 -.129 -.110 2167
Sig. (2-tailed) .099 .103 .164 .006
Note: N =161, **< 0.01 level (2-tailed)
Table 5. Hierarchical Multiple Regression Analysis
‘l?:gzgﬁa ent Predictors B B t p z:fr a Up R2 AR? p
Step 1 .047 .047 .006°
Financial Status  5.755  .216 2.787  .006 1.677  9.833
PMS Step 2 .927 .880 .000°¢
Financial Status  1.807  .068 3.124  .002 .685 2.967
EA 2.568  .950 43.797 .000 2432 2.670

Note: b = Predictors: (Constant), Financial Status; ¢ = Predictors: (Constant), Financial Status, EA

Discussions

The main objective of this study was to examine
the relationship between exercise addiction (EA) and
premenstrual syndrome (PMS) among early adult
varsity elite sportswomen. The results indicated
that symptoms of EA were highly prevalent in this
population. PMS levels were also notably elevated,
with a majority of athletes reporting moderate to
severe symptoms. In addition, the findings showed
a strong positive association between EA and PMS,
suggesting that higher levels of EA were linked to
more intense PMS symptoms among early adult
varsity elite sportswomen. These results underscore
the need to consider behavioral factors when
addressing menstrual health in athletic settings
and highlight the importance of balanced training
approaches that support the physiological well-
being of female athletes.

The descriptive analysis showed that nearly all
early adult female varsity athletes experienced some
level of EA, reflecting patterns consistent with earlier
research. Landolfi [36] reported that female varsity
athletes were three times more likely to develop EA
compared to males. Similar findings were observed
in studies on elite female athletes, where EA was
more common among those participating in higher
levels of competitive sport [25]. Although the present
study focused on determining EA prevalence rather
than identifying its specific causes, it is plausible
that strong competitive pressure may contribute
to excessive training behaviors. Additionally, some
athletes may use intense exercise as a coping
strategy for managing emotional states. Further
research is needed to clarify the underlying factors
that may influence these tendencies.

The analysis also showed a high prevalence
of PMS among early adult female varsity athletes.
These findings were consistent with results reported
in studies on Korean female elite athletes [13] and
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collegiate athletes [26]. One possible explanation
is the dual burden faced by university athletes,
who must balance the demands of high-level
sports participation with academic requirements.
The combined pressures may contribute to both
psychological and physical fatigue. In addition,
female athletes often engage in intensive strength
and conditioning programs to maintain competitive
performance. Sustained physical exertion increases
their energy needs, and the added academic
workload may occasionally lead to irregular eating
patterns. Insufficient energy intake can disrupt
hormonal regulation, potentially exacerbating PMS
symptoms.

The hierarchical multiple regression analysis was
conducted to determine the association between
EA and PMS. In the initial step of the regression
model, the confounding variable “financial status”
showed a significant but small positive association
with PMS. This indicated that varsity athletes
receiving scholarships reported higher PMS levels.
One possible explanation is that the financial
support of female varsity athletes is often tied to
their athletic performance [37], which may impose
additional performance-related pressure. However,
this effect was substantially reduced after EA was
added to the model in the second step. The results
demonstrated a strong positive association between
EA and PMS, suggesting that early adult varsity elite
sportswomen with higher EA levels may experience
considerably more severe PMS.

Current evidence suggests that the association
between EA and PMS among early adult varsity
elite sportswomen has not been explicitly
investigated. However, earlier research on female
athletes evaluating the link between dysfunctional
exercise and irregular menstruation reported
partially similar findings. That study indicated that
dysfunctional exercise was one of the contributing
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factors to menstrual dysfunction among female
athletes [27]. In a related context, another study
on female exercisers assessing the association
between exercise dependence and abnormal
menstruation produced comparable outcomes
[38]. Although the present study focused solely on
examining the association between EA and PMS
without investigating potential causal pathways,
it is plausible that early adult varsity elite female
athletes may consume insufficient calories to meet
the demands of vigorous training [39]. Reduced
energy intake may influence the hypothalamic—
pituitary-ovarian (HPO) axis and contribute to
low energy availability (LEA) [40]. Among early
adult varsity elite sportswomen, disturbances in
the HPO axis may exacerbate PMS symptoms and
further disrupt hormonal regulation. Nonetheless,
additional research is required to better understand
the potential mechanismsunderlying the association
between EA and PMS. These findings point to the
need for support programs that monitor menstrual
health, provide regular psychological assistance,
and ensure access to adequate training and recovery
facilities. This need is particularly pronounced in
developing countries, where many universities lack
sufficient sports science resources to support female
athletes effectively.

Limitations and Areas for Future Exploration

The study employed a cross-sectional design,
which limits the ability to draw causal inferences
when compared with longitudinal or randomized
controlled approaches. Future research would
benefit from utilizing stronger designs, including
longitudinal, observational, quasi-experimental,
or randomized controlled trials. Additionally,
the present study included varsity elite female
athletes from various sport types, although the
prevalence of PMS and EA may differ across specific
athletic disciplines. Future investigations should
therefore consider focusing on particular sports to
better understand how distinct physiological and
training demands may influence the prevalence and
interaction of EA and PMS.

Practical Implications

Several practical measures may help university
sports programs, particularly in developing
countries, provide more effective support for
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female athletes. Monitoring early indicators of
PMS, overtraining, or exercise-related difficulties
may enable timely intervention before symptoms
intensify. Providing athletes with fundamental
guidance on menstrual health, nutrition, and
stress-management strategies may also facilitate
healthier training adaptation. Incorporating brief
psychological skills or emotional-regulation
exercises into routine training sessions could assist
athletes in managing performance-related pressure
and reduce tendencies toward excessive training.

In addition, coordinated collaboration among
coaches, physiotherapists, psychologists, and
academic staff may contribute to improved
athlete well-being, more sustainable performance
trajectories, and a reduction in maladaptive training
behaviors. Collectively, these strategies offer
practical approaches for strengthening support
systems for female athletes in resource-limited
environments. Finally, adopting more sustainable
training practices may help lower the risk of
exercise-addictive behaviors while supporting
healthier menstrual cycles among early adult varsity
elite sportswomen.

Conclusions

The study examined the prevalence of, and the
association between, EA and PMS among early
adult varsity elite sportswomen. The findings
indicated a high prevalence of both EA and PMS in
this population. The results also demonstrated a
strong positive association between EA and PMS,
suggesting that athletes with higher EA levels
may experience more pronounced PMS symptoms.
These outcomes underline the importance of
adopting more sustainable training practices that
may help reduce the risk of exercise addiction while
supporting healthier menstrual functioning among
early adult varsity elite sportswomen.
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