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ABSTRACT

Background: Groin strain is a condition in which the inner thigh muscles, the adductors, are
overstretched, causing pain. This is a common injury among athletes in many sports, especially those
involving sudden twisting or rapid changes of direction. Groin strains are highly prevalent in field hockey
due to sport-specific biomechanics; however, data on prevalence and quality-of-life (QoL) impact in
Pakistani athletes is limited. Hence, understanding the prevalence and impact of groin strains can help
identify common risk factors in developing prevention and treatment strategies to reduce injury rates.
This study aims to determine groin strain prevalence and its association with QoL using HAGOS in
Islamabad field hockey players. Methods: A cross-sectional study of 134 male field hockey players (20—
51 years) from Islamabad Sports Complex assessed groin strain prevalence using the Copenhagen Hip
and Groin Outcome Score (HAGOS). Groin strain was defined as HAGOS <70. Descriptive statistics
characterized demographics; ANOVA with effect sizes (n?) compared HAGOS domains between
impaired/non-impaired groups; and multiple regression identified quality-of-life (QoL) predictors.
Results: The study identified a 31.3% prevalence (n=42) of clinically significant groin strain (HAGOS <70)
among male field hockey players in Islamabad. Athletes with groin strain exhibited severe functional
deficits across all HAGOS domains (p<0.001), with the largest impairments in Pain (A=31.4, n*=0.626)
and Symptoms (A=30.4, n?>=0.567). Paradoxically, Physical Activity participation was preserved despite
symptoms (lowest n?=0.119), reflecting cultural norms prioritizing athletic persistence over symptom
reporting. Regression analysis revealed Pain (f=0.3479, p=0.003), Daily Function ($=0.2484, p=0.018),
and Symptoms (B=0.2112, p=0.024) as key predictors of diminished Quality of Life (QoL), collectively
explaining 52.7% of variance. Conversely, Sports Function showed no QoL association (B=-0.0008,
p=0.992), highlighting a critical disconnect between athletic performance and holistic wellbeing.
Conclusion: Groin strain prevalence in Pakistani hockey players reflects region-specific risks, with pain—
not mechanical dysfunction—driving severe disability. Athletes prioritize sport participation over
wellbeing, decoupling performance from holistic health. Culturally adapted interventions must target
pain neuroscience education, load management on natural turf, and institutional QoL monitoring to
reconcile athletic resilience with sustainable health.
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INTRODUCTION

Groin strain is a complicated clinical syndrome that is very common among sportsmen in multidirectional sports, i.e., field hockey.
Modern classification systems, such as the Doha Agreement, standardize terminology by categorizing groin pain into adductor-,
iliopsoas-, inguinal-, and pubic-related entities and replacing general terms such as groin pull that are not evidence-based
management [1-3]. The adductor longus is common to anatomical injury because of the biomechanical susceptibility to eccentric
loading, especially in sports that involve quick acceleration and change of direction [4-6]. Field hockey in particular exposes
athletes to distinct requirements with repetitive skating movements, which involve hip abduction-adduction cycles (35-65
range), forceful kicking, and abrupt pivoting, which produce peak adductor forces of more than 450N during push-off phases [7].
Such activities interfere with force-coupling between abdominal muscles and adductors, which leads to microtrauma at the pubic
symphysis and musculotendinous junctions [8].

Groin injury is clinically reported to account for 5-18% of all field hockey injuries, and the recurrence rate is higher than 30% in
cases of insufficient rehabilitation [9]. Athletes usually have deep inguinal pain during sprinting, limited hip internal rotation
(<20), and associated intra-articular pathology in 34-41% of chronic cases [10]. Diagnosis standardized protocols include
palpation of adductor origins, resisted strength testing, and functional provocation manoeuvres (e.g., bent-knee fallouts) [3, 11].
Advanced imaging is still necessary to distinguish between adductor tears and osteitis pubis or labral pathology [12, 13].
Similarly, the elite soccer and ice hockey players have an injury rate of 1.5-1.9 injuries per 1,000 exposure hours [14, 15]. The
major risk factors include a history of groin injury (which raises the likelihood of recurrence by 67-80 percent), muscle strength
imbalances (especially adductor-to-abductor ratio <80 percent), and poor hip range of motion [15, 16]. The incidence is
disproportionately higher in men, and collegiate male athletes experience 41% more groin injuries than females, probably
because male-dominated sports have higher-intensity, multidirectional demands [14, 15]. Although the development of
diagnostic tools (Doha Agreement taxonomy 2015) has enhanced the classification of groin pain; however, underreporting
remains a common problem since athletes tend to train despite pain [17]. Injury rates are reduced by 41-59 percent in soccer
with prevention programs that include the Copenhagen Adduction Exercise (CAE), which emphasizes the importance of specific
strength training [18].

Although field hockey is a popular sport in Pakistan, a country with high-level international successes such as Olympic gold
medals, there is limited epidemiological evidence on groin pain in this group [19, 20]. The existing literature is dominated by
Western populations in ice hockey or soccer without the inclusion of region-specific variables, including the biomechanics of turf
surfaces, tropical climatic stressors, and the cultural training strategies [21]. This gap impedes targeted prevention strategies,
particularly given that 72% of Pakistani hockey athletes report training through pain [22]. Our study addresses this by quantifying
prevalence using Copenhagen Hip and Groin Outcome Score (HAGOS) criteria and evaluating its impact on quality of life to inform
culturally adapted rehabilitation frameworks.

MATERIALS AND METHODS

The data of this cross-sectional quantitative study were collected from the Islamabad Sports Complex. The study was completed
in six months following the approval from the institutional review boards and the ethical committee of the Bashir Institute of
Health Sciences, Islamabad, i.e., ECCR Ref No.: B1-116/DPT-/DPT-2024. The approval was also taken from the Islamabad Sports
Complex with Ref. No. IHA/2024-16. The study population was male field hockey players of Islamabad City. Inclusion Criteria for
this study were male field hockey players between 20 and 51 years of age. Exclusion Criteria included Players of any other spots,
Female players, and Players with any recent injury. The Sample size was 134, calculated through RaoSoft, and the Non-probability
Convenient Sampling technique was applied. Data was collected through a semi-structured questionnaire including the
Copenhagen Hip and Groin Outcome Score (HAGOS) [23] and details regarding demographic data. Data was entered in SPSS
version 27 for data analysis.
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DATA COLLECTION PROCEDURE

Participants were approached during scheduled training sessions at Islamabad Sports Complex after obtaining permission from
coaches. The researcher introduced the study objectives verbally and distributed participant information sheets. Written
informed consent was obtained before questionnaire administration. The semi-structured questionnaires (demographics +
HAGOS scale) were administered in-person by trained research assistants, and collected data were entered into a Microsoft
Excel sheet to be transported in SPSS.

STATISTICAL ANALYSIS

The analysis of data was done with SPSS 27. The study used descriptive statistics (frequencies/percentages) to describe the age
and BMI distribution in the cohort. The prevalence of groin strain was quantified by categorical analysis using a predefined
HAGOS score cutoff (<70). Effect sizes (n?) of ANOVA were used to compare the HAGOS domain scores of groin-strains and non-
strain groups. Finally, the predictors of Quality of Life were determined with the help of multiple linear regression based on all
HAGOS domains as the independent variables

RESULTS

The cohort (N=134) consisted of Islamabad male field hockey players, with the majority aged 20 to 27 years (56.0%), and the
representation declining in older age groups (28 to 35 years: 23.9%; 36 to 43 years: 8.2%; and 44 to 51 years: 11.9%). The
distribution of BMI showed that 55.2% were in the healthy range (18.5-24.9 kg/m2), 32.8% were above healthy limits, 26.1%
overweight (25-29.9 kg/m2) and 6.7% obese (30 kg/m2).

Table 1: Groin Strain Prevalence and Quality of Life in Islamabad Field Hockey Players: Demographic Variables [N=134]

Variables Sub-Categories Frequency Percentages
20-27 Years 75 56

Age 28-35 Years 32 23.9
36-43 Years 11 8.2
44-51 Years 16 119
<18.5 (underweight) 16 11.9

Weight/BMI 18.5-24.9 (healthy) 74 55.2
25-29.9 (overweight) 35 26.1
30-39.9 (obesity) 7 5.2
>40 (Severe obesity) 2 1.5

Groin strain athletes (Group A, HAGOS < 70, n=42) had a marked functional limitation in all HAGOS domains compared to
unimpaired peers (Group B, HAGOS > 71, n=92) in statistically significant deficits (p<0.001). The greatest differences were
observed in Pain (Group A: 56.7 + 12.2 vs. Group B: 88.1 + 10.9; A=31.4) and Symptoms & Stiffness (58.8 + 15.4 vs. 89.2 + 10.8;
A=30.4), with the largest effect sizes (n?= 0.626 and n%= 0.567, respectively), showing that disability is dominated by pain
perception, rather than mechanical limitation. This was the case with daily living activities (A=31.1; n?=0.538), which again
indicated that groin pathology interferes with the basic functioning. Physical Activity had the lowest effect size (eta-
squared=0.119) even though the deficit was 18.8 points, indicating that athletes preferred to participate in sports using
compensatory mechanisms regardless of debilitating symptoms, which is consistent with the Pakistani culture of training through
pain. The quality of Life decreased by 24.4 points in Group A (n? = 0.350), revealing the athletic endurance: athletes are willing
to forgo their overall wellbeing to stay on the field, and this trend continues, as the cultural idealization of perseverance conceals
the decline in health.

Table 1: Comparative Analysis of HAGOS Subscale Scores Between Groin Strain (n=42) and Non-Strain (n=92)
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Symptoms Groin Strain  N=134 Mean + SD F df1, df2 Eta-squared p

Symptoms & A 42 58.8+15.4 133.5 1,60 0.567 <.001

Stiffness B 92 89.2+10.8

Pain A 42 56.7+12.2 204.1 1,723 0.626 <.001
B 92 88.1+10.9

ADL A 42 57.1+15.1 134.7 1,68.4 0.538 <.001
B 92 88.2+12.6

Sports A 42 54 +15 91.7 1,90.4 0.385 <.001
B 92 82+17.2

Physical A 42 59.5+22.4 19 1,86.2 0.119 <.001

Activities B 92 783+ 244

Qol A 42 59.9 + 16.6 66 1,728 0.350 <.001
B 92 84.3 +15

A: Groin Strain [HAGOS HIP Score <70), B: No Groin Strain [HAGOS HIP Score 271], ADL: Daily Life Activities, QoL: Quality of Life, Sports: Function Sports and Recreation Activities, HAGOS Score 0: Severe

Hip/Groin Problem, HAGOS Score 110: No Hip or Groin Problem

Figure 1 reveals that 31.3% (n=42) of Islamabad's male field hockey players exhibit clinically significant groin strain (HAGOS score
<70), while 68.7% (n=92) maintain functional hip-groin capacity (HAGOS score >71). This translates to nearly 1 in 3 athletes
experiencing moderate-to-severe impairment affecting sports performance and quality of life.

100

Frequency

Groin Strain [HAGOS HIP Score £ 70] No Groin Strain [HAGOS HIP Scorez 71]

Figure 1: Prevalence of Groin Strain among Field Hockey Players in Islamabad

Regression analysis (Table 3) indicates that Pain (beta=0.3479, p=0.003), Daily Life Activities (beta=0.2484, p=0.018), and
Symptoms & Stiffness (beta=0.2112, p=0.024) are significant predictors of Quality of Life (QoL) in Pakistani hockey players, which
explains 52.7 percent of the variance in QoL (R 2 =0.527). The most powerful factor was Pain, with every 1-point increment in
Pain score correlating with a 0.35-point increment in Qol, which also underscores the importance of pain management in
wellbeing. In contrast, Sports Function (beta=-0.0008, p=0.992) and Physical Activities (beta=0.0242, p=0.646) were not
significant, which means that athletes disengage sport involvement with life satisfaction even with a groin strain. This paradox
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implies that the players separate athletic performance (in which they are maintained through coping strategies) and the holistic
health, in which pain and daily functioning are the predominant aspects of the well-being perceptions.

Table 2: Impact of Groin Strain (HAGOS Domains) on Quality of Life of Field Hockey Players in Islamabad, Pakistan

Predictor Estimate SE t p

Intercept 11.4104 5.8396 1.95395 0.053
Symptoms & Stiffness 0.2112 0.0924 2.28594 0.024
Pain 0.3479 0.1142 3.04649 0.003
Daily Life Activities 0.2484 0.1033 2.4047 0.018
Functional Sports and Recreational Activities -8.20e-4 0.0859 -0.00955 0.992
Physical Activities 0.0242 0.0524 0.46075 0.646

N:134, R:0.726, R2:0.527

DISCUSSION

The prevalence of clinically significant groin strain (HAGOS < 70) in Pakistani field hockey players (31.3%) is a high disease burden,
placing it between global standards of ice hockey (53.2%) [24] and field hockey (17-22%) [9, 25]. This medium prevalence implies
regional and sport-specific susceptibility. The age distribution of the athletes (56% aged 20-27 years) is consistent with the fact
that adolescence and early adulthood are important times when groin pathologies in athletes may develop because of skeletal
immaturity and excessive training loads [26]. The prevalence of BMI (32.8% overweight/obese) is high in comparison to European
cohorts, in which athletes tend to have lower BMI [9, 24]. This difference indicates the presence of nutritional and conditioning
differences in South Asian athletes, which may increase mechanical loads on the adductor complex during skating actions. The
lack of female players in this cohort continues to create a major research gap, with recent research showing that female athletes
have different patterns of hip/groin pathology (e.g., increased incidences of iliopsoas-related pain) [9, 24, 25].

The catastrophic functional impairments in groin-strain athletes, especially in pain (A31.4, eta-squared=0.626) and symptoms
(A30.4, eta-squared=0.567), are worse than those observed in ice hockey cohorts [24]. This implies that there are cultural or
diagnostic factors that affect the perception of pain. The superiority of pain-related disability over mechanical limitation is
inconsistent with traditional biomechanical models but is supported by chronic athletic groin pain studies, in which central
sensitization can increase symptoms [26, 27]. More importantly, the maintenance of physical activity involvement (lowest n2 =
0.119) even with severe pain resembles the performance-wellbeing dissociation in Swedish ice hockey, where 83 percent of
hip/groin issues were non-time-loss injuries [24, 28]. This is an indication of a global sport ethic valorizing resilience, but Pakistani
athletes exhibit an extreme form of it-85% of them played on even though their deficit of strength was greater than the injury
risk thresholds [29]. The regression model indicates a clinically concerning dynamic in that pain (beta=0.3479) and daily function
(beta=0.2484) are associated with QoL impairment, whereas sports participation is not (beta=-0.0008, p=0.992). This dissociation
of athletic performance and life satisfaction is an indication of a pathological compartmentalization in which athletes trade
overall well-being in the name of field presence. Evidence is supported by ice hockey research, which found that the players with
>6 weeks of symptoms had significantly lower HAGOS scores in all domains [24]. The 24.4-point QoL deficit in affected Pakistani
athletes is greater than the declines in collegiate athletes (15-18 points) [25] and is driven by cultural enhancers such as poor
access to sports medicine (74% unmet need in Pakistan) and financial incentives to play with pain [29]. This is in line with the
finding by Ali et al. that 72 percent of Pakistani athlete’s train with disabling symptoms- a figure that is higher than the Western
standards [29].

Adductor strain is likely to be worsened by the turf biomechanics in Pakistani hockey since natural grass surfaces produce 27
percent more rotational stiffness than synthetic turf [29]. The hip is subjected to repetitive abduction-adduction movements
(35-65 range) during skating that produce peak adductor forces of greater than 450N 4 [26]. These forces focus the stress on the
adductor longus enthesis- the weakest link in the kinetic chain. Although deficits in adductor strength are traditional predictors
of injury, our results (and those of Beddows et al. 1) indicate that there is no association between strength and symptoms, which
is inconsistent with prevention paradigms [26]. Rather, early sport specialization (<12 years) is perhaps the main risk factor
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because exposure to shear stresses of hockey during adolescence induces cam morphology in 70 percent of elite players [26].
This shape limits internal rotation, which adds to pubic symphysis stress in rotational movements, which is a major injury
mechanism.

The Doha Agreement taxonomy offers diagnostic clarity that is not currently available in this study and standardizes the
classification of groin pathologies into discrete clinical entities (adductor-related, iliopsoas-related, inguinal-related, and pubic-
related groin pain) by reproducible clinical examination criteria instead of vague terminology or over-reliance on imaging findings
that are common in asymptomatic athletes [1, 30, 31]. When applied to the Pakistani scenario, this framework would imply that
the pathology profile is likely to be dominated by adductor-related groin pain (58.8% global prevalence) and iliopsoas-related
pain (17.6%, higher in female athletes), but this would need imaging to rule out co-existent intra-articular hip pathologies such
as femoroacetabular impingement, which co-exists in 34-41% of chronic cases [30]. The key to prevention is breaking down the
most significant cultural and structural obstacles: the introduction of Pain Neuroscience Education (PNE) to reframe pain as a
neurobiological alarm system, instead of a sign of weakness, to minimize the damaging training-through-pain patterns
compounded by the pressure to prove oneself as an athlete [32]; use of mobile apps in Urdu to manage loads, providing turf-
specific adaptations, such as eccentric slide-board training on natural grass, to address biomechanical stressors 10; and the
promotion of policy solutions that require Although the Copenhagen Adduction Exercise (CAE) decreases injury by 41% in soccer,
its success in Pakistan depends on context-specific adaptations such as the use of sandbags as an alternative to loading the
adductors, to avoid the lack of equipment in resource-limited environments [18].

LIMITATIONS AND RECOMMENDATIONS

The use of the cross-sectional design with focus on Islamabad field hockey players restricts its generalizability to other areas or
sports with hip-groin strain that affects the performance and quality of life in the same way, and the small sample size (N=134)
reduces the statistical power and generalizability. The clinical validity of the impairment testing is also restricted by the fact that
the subjective evaluation of HAGOS is used, without the supplementary objective diagnostics (e.g., MRI, ultrasound, or
biomechanical analysis). Future research is required to add geographic and sport diversity (e.g., cricket, football) and add imaging
to differentiate pathologies (e.g., adductor vs. iliopsoas-related pain). It is desirable to conduct empirical proofs of the efficiency
of rehabilitation strategies in Pakistani conditions, such as strength training and load management programs adapted to the
realities of limited resources (e.g., sandbag exercises). Importantly, prevention must be systemic: players must learn to identify
early signs to be treated in time; coaches must incorporate injury-prevention regimens (e.g., Copenhagen Adduction Exercise
variations) into daily practice; and sports organizations must have monitoring systems to avoid overuse injuries that are
characteristic of the biomechanical requirements of hockey.

CONCLUSION

This study identifies a significant burden of groin strain among male field hockey players in Islamabad, characterized by severe
functional limitations dominated by pain and stiffness rather than mechanical impairment alone. Athletes demonstrate a
paradoxical persistence in sports participation despite debilitating symptoms, reflecting Pakistan's entrenched "train-through-
pain" culture. This behavioural adaptation comes at a substantial cost to quality of life, where pain emerges as the primary driver
of diminished wellbeing, while athletic performance shows no protective relationship with holistic health. The findings expose a
critical disconnect between athletic identity and overall wellness, demanding culturally adapted interventions that prioritize pain
management and redefine resilience beyond mere endurance.
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