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Return-to-Sport and Early Reinjury
After Grade Il Hamstring Injuries in
Elite Professional Football Players

Yenerince' , Muhammed Yusuf Afacan?* ,Erkanﬁzyllmaz“ ,
Tolgahan Korkmaz®

ABSTRACT

Purpose: To evaluate return-to-sport duration and factors associated with delayed recovery and early reinjury in elite
professional football players with Grade Il hamstring injuries, with emphasis on the Munich muscle injury classification.
Methods: This retrospective observational cohort study included 42 elite professional football players treated for acute
Grade Il hamstring injury between 2016 and 2024. Injuries were subclassified according to the Munich classification as
Type 3A or Type 3B. Demographic, anthropometric, injury-related, and sport-specific variables were recorded, including
age, height, body weight, body mass index, injury side, playing position, and previous hamstring injury history. Return-
to-sport time was defined as the number of days from diagnosis to unrestricted return to full team training and/or match
availability. Reinjury was defined as a new hamstring injury in the same extremity within two months after return to
sport. Nonparametric analyses were performed.

Results: Median return-to-sport time was 19 days, ranging from 11 to 54 days. Thirty-nine injuries were classified as
Munich Type 3A and three as Type 3B. Type 3B injuries had significantly longer return-to-sport duration than Type 3A
injuries, with median values of 30 and 18 days, respectively (p = 0.026). Return-to-sport time was not significantly
associated with playing position, injury side, age, or body mass index. In the Type 3A subgroup, return-to-sport time was
not associated with age, height, body weight, body mass index, or playing position. Reinjury occurred in three players.
Players with reinjury had shorter initial return-to-sport duration than those without reinjury, with median values of 14
and 20 days, respectively (p = 0.026).

Condlusion: In elite professional football players with Grade Il hamstring injuries, Munich classification subtype was
associated with return-to-sport duration, whereas demographic, anthropometric, and position-related variables were
not. Shorter return-to-sport duration was associated with early reinjury; however, because only three reinjury events
were observed, this finding should be considered exploratory and should not be interpreted as evidence of causality. These
findings support MRI-based subclassification and criteria-based return-to-sport decision-making.

Keywords: Hamstring Muscles; Athletic Injuries; Soccer; Return to Sport; Recurrence; Magnetic Resonance Imaging.

OZET
Amag: Elit profesyonel futbolcularda Evre Il hamstring yaralanmalar sonrasi spora donis siiresini ve gecikmis iyilesme ile
erken yeniden yaralanma ile iliskili faktorleri, 6zellikle Miinih kas yaralanmasi siniflamasi ¢ercevesinde degerlendirmek.
Yontem: Bu retrospektif gozlemsel kohort ?all§maya, 2016-2024 yillani arasinda akut Evre Il hamstring }faralanmaﬂ
nedeniyle tedavi edilen 42 elit profesyonel futbolcu dahil edildi. Yaralanmalar Miinih siniflamasina gore Tip 3A veya
Tip 3B olarak alt siniflara aynldi. Yag, boy, viicut agirigi, beden kiitle indeksi, yaralanma tarafi, oyuncu pozisyonu ve
onceki hamstrin(? yaralanmas dykiist dahil olmak tizere demografik, antropometrik, yaralanmaya iliskin ve spora dzgii
degi§kenler kaydedildi. Spora donii siiresi, tanidan sinirsiz tam takim antrenmanina ve/veya mag uygunluguna doniise
kadar gecen giin sayisi olarak tanimlandi. Yeniden 3, ralanma, spora doniisten sonraki iki ay icinde ayni ekstremitede
gelisen yeni hamstring yaralanmasi olarak tanimland. Parametrik olmayan analizler yapildi.
Bulgular: Ortanca spora doniis siiresi 19 giin olup 11 ile 54 giin arasinda degisti. Otuz dokuz yaralanma Miinih Tip
3A, ¢ yaralanma ise Tip 3B olarak siniflandinidi. Tip 3B yaralanmalarda spora donis siiresi Tip 3A yaralanmalara gére
anlamli olarak daha uzundu; ortanca degerler sirasiyla 30 ve 18 giin idi (p = 0,026). Spora ddniis siiresi oyuncu pozisyonu,
k/)aralanma tarafi, yag veya beden kiitle indeksi ile anlamli iliski gostermedi. Tip 3A alt grubunda spora ddnds siiresi yas,
oy, viicut agirhdi, beden kiitle indeksi veya oyuncu pozisyonu ile iliskili degildi. Ug oyuncuda yeniden yaralanma gelisti.
Yeniden yaralanma goriilen oyuncularda ilk spora ddnils siiresi, yeniden yaralanma gériilmeyen oyunculara gére daha
kisaydi; ortanca degerler S|ra5|?/la 14 ve 20 giin idi (p = 0,026).
Sonug: Elit profesyonel futbolcularda Evre |1 hamstring yaralanmalan sonrasi spora donil siiresi Miinih siniflamasi alt
tipi ile iliskili bulunurken, demografik, antropometrik ve pozisyona iliskin degiskenlerle iliskili bulunmadi. Daha kisa
spora donils siiresi erken yeniden yaralanma ile iligkiliydi; ancak yalnizca ii¢ yeniden yaralanma olayi bulundugundan
bu bulgu kesifsel olarak degerlendirilmeli ve nedensellik kaniti olarak yorumlanmamalidir. Bu bulgular, MRG temelli alt
siniflandirmanin ve dlgiitlere dayali spora doniig karar verme siirecinin onemini desteklemektedir.
Anahtalr Kelimeler: Hamstring Kaslar; Atletik Yaralanmalar; Futbol; Spora Déniig; Niiks; Manyetik Rezonans
Goriintiileme.
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Return to Sport After Grade Il Hamstring Injury

amstring injuries are among the most clinically
H important muscle injuries in elite football

because of their high incidence, substantial
time-loss burden, and tendency to recur after return to
sport (1-3). In the UEFA Elite Club Injury Study, hamstring
injuries accounted for 19% of all injuries over 21 seasons
and increased from 12% of all injuries in 2001/02 to
24% in 2021/22, highlighting their growing relevance
in men’s professional football (1). Beyond their clinical
impact, hamstring injuries reduce player availability,
may negatively affect team performance, and impose
measurable financial costs on professional clubs (4-8).

Accurately determining when a player can safely return
to sport after hamstring injury remains one of the most
challenging decisions in elite football medicine (9-11).
Delayed return may reduce player availability and
competitive performance, whereas premature return may
increase the risk of recurrent injury and additional time
loss (9-12). Accordingly, contemporary return-to-sport
decision-making has shifted from purely time-based
approaches toward criteria-based models that integrate
pain response, clinical examination, strength recovery,
high-speed running tolerance, football-specific function,
and multidisciplinary assessment (9-11). Nevertheless,
the optimal timing of return to sport remains difficult to
define, particularly because hamstring injury recovery is
influenced by both structural tissue characteristics and
athlete-specific functional readiness (9-11,13).

Several classification systems have been proposed to
improve diagnosis, communication, and prognostic
estimation after muscle injury (14-19). Conventional
grading systems, including the Peetrons classification,
categorize muscle injuries according to the extent of
structural disruption and remain widely used in clinical
practice (14). However, Grade Il injuries represent a broad
and heterogeneous group of partial muscle tears, which
may limit the prognostic precision of conventional grading
alone (14-16). The Munich muscle injury classification was
introduced to distinguish functional muscle disorders
from structural injuries and to provide a more detailed
subclassification of structural lesions (15). In elite football,
this classification has demonstrated prognostic relevance
for return-to-play estimation, suggesting that refined
subclassification may improve clinical prediction beyond
conventional grading (16).

Magnetic resonance imaging is frequently used in
professional football to confirm hamstring injury, define

the anatomical extent of tissue involvement, and support
estimation of expected lay-off time (13,18). However, MRI
findings should not be interpreted in isolation, because
return-to-sport readiness also depends on rehabilitation
progression, neuromuscular recovery, sprint exposure,
and football-specific performance capacity (9-11,18).
In addition, hamstring injury risk and recovery may
be influenced by player-related and sport-specific
factors, including age, anthropometric characteristics,
previous injury, workload, sprinting demands, and
playing position, as positional match analyses show
that high-intensity running and sprinting demands vary
substantially across playing roles (3,20-25). Despite these
plausible associations, the extent to which demographic,
anthropometric, positional, and refined imaging-based
classification variables explain return-to-sport duration
among elite football players with the same conventional
injury grade remains insufficiently defined (9,13,16,19,20)

Therefore, the present study aimed to evaluate return-
to-sport duration and potential factors associated with
delayed recovery and reinjury in elite professional
football players with Grade Il hamstring injuries according
to the conventional classification system. By focusing
exclusively on Grade Il injuries, we sought to reduce
heterogeneity related to broad injury severity categories
and to determine whether further subclassification
using the Munich muscle injury classification provides
additional prognostic value. The secondary objective
was to assess whether demographic and sport-specific
variables, including age, height, body weight, body mass
index, injury side, and playing position, were associated
with return-to-sport time. We hypothesized that Munich
Type 3B injuries would be associated with longer return-
to-sport duration than Type 3A injuries, reflecting greater
structural muscle involvement, and that shorter return-to-
sport duration would be associated with a higher risk of
early reinjury. We further hypothesized that player-related
variables and playing position would not independently
explain return-to-sport duration once injury severity was
restricted to Grade Il hamstring injuries.

Material and Method

The study was approved by the Institutional Review
Board (approval no. 2026/05-222) and was conducted
in accordance with the Declaration of Helsinki. Written
informed consent for the use of anonymized clinical
and imaging data was obtained from all participants.
This retrospective observational cohort study included
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elite professional football players who were treated for
acute hamstring injury between 2016 and 2024. Forty-
two players with Grade Il hamstring injury according
to the conventional muscle injury grading system
were included in the final analysis. All injuries were
confirmed by magnetic resonance imaging. Because the
examinations were obtained over several years and at
different imaging centers, scanner models and individual
acquisition parameters were not identical. Nevertheless,
all  examinations followed comparable standard
musculoskeletal MRI protocols suitable for the assessment
of acute hamstring injuries. Injury classification was
independently performed by two experienced reviewers,
and any disagreement was resolved by consensus.
Players were eligible if they were active elite professional
football players at the time of injury, had an acute Grade Il
hamstring injury, had complete demographic and clinical
records, and had documented return-to-sport data.
Players with Grade | or Grade lll injuries, recurrent injury at
initial presentation, concomitant lower-extremity injury,
previous hamstring surgery, incomplete imaging data, or
incomplete follow-up were excluded. Age, height, body
weight, and body mass index were recorded for each
player. A history of any previous hamstring injury before
the index injury was also recorded from the available
medical records. Previous injury history was recorded
separately and was not considered an exclusion criterion
unless the index presentation represented an ongoing
or unresolved recurrent injury. Playing position was
categorized as full-back, centre-back, midfielder, winger,
or forward. Injuries were initially classified according to
the conventional grading system, and only Gradell injuries
were included. Injuries were subsequently subclassified
according to the Munich muscle injury classification as
Type 3A or Type 3B. Injury side was recorded as right or
left lower extremity. All players followed the same general
criteria-based rehabilitation framework; however, the
program was not standardized as an identical day-by-day
protocol across all clubs. Exercise selection, rehabilitation
progression, and the timing of phase advancement were
individualized by each club’s medical and performance
staff according to clinical symptoms, functional status,
MRI findings, injury severity, and sport-specific demands.
The early phase focused on pain control, protection of the
injured muscle, restoration of pain-free range of motion,
and low-intensity activation. Progressive isometric
and isotonic strengthening, lumbopelvic stabilization,
and controlled aerobic conditioning were introduced
according to symptom tolerance. The intermediate
phase emphasized progressive hamstring strengthening,
eccentric loading, neuromuscular control, trunk and

pelvic stability, and gradual running progression. In the
advanced phase, players completed high-speed running,
sprint progression, acceleration and deceleration drills,
change-of-direction exercises, and position-specific
football drills before full team reintegration. Return to
sport was permitted when the player was pain-free during
clinical examination and resisted hamstring testing,
had restored functional range of motion, completed
progressive sprinting without symptoms, tolerated
football-specific drills, and was cleared by the medical and
performance team. Return-to-sport time was defined as
the number of days from injury diagnosis to unrestricted
return to full team training and/or match availability.
Reinjury was defined as a new hamstring injury occurring
in the same extremity within two months after return to
sport, consistent with definitions used in professional
football epidemiological studies. Players were categorized
into reinjury and no-reinjury groups, and return-to-sport
duration was compared between groups. The primary
outcome was return-to-sport time. Secondary outcomes
included the relationships between return-to-sport time
and Munich classification subtype, playing position, injury
side, age, height, body weight, body mass index, previous
hamstring injury history, and subsequent reinjury status.

Statistical Analysis

All statistical analyses were performed using IBM SPSS
Statistics v27 (IBM Corp., Armonk, NY, USA). Continuous
variables were assessed for normality using the
Shapiro-Wilk test. Normally distributed variables were
analyzed using parametric tests, whereas non-normally
distributed variables were analyzed using non-parametric
tests. Continuous variables were expressed as median
(minimum-maximum), while categorical variables were
presented as frequency and percentage. Differences
between two independent groups (e.g., injury side,
reinjury status) were analyzed using the Mann-Whitney U
test. Comparisons among more than two groups (player
positions) were performed using the Kruskal-Wallis
test. Correlations between RTS duration and continuous
variables (age, height, weight, BMI) were evaluated using
Spearman’s rank correlation coefficient. A subgroup
analysis including only Munich Type 3A injuries was
conducted to assess the consistency of findings and
to minimize the potential confounding effect of injury
severity. RTS duration was compared between players
with and without reinjury using the Mann-Whitney
U test. P-values <0.05 were considered statistically
significant.
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Results

A total of 42 elite professional football players with acute
hamstring injuries were included in the study. The median
age of the cohort was 28 years (range, 18-35 years), with
a median height of 180 cm (range, 170-191 cm), median
body weight of 75.5 kg (range, 66-91 kg), and median
body mass index of 23.1 kg/m?. All injuries were classified
as Grade Il according to the conventional grading system.
Based on the Munich muscle injury classification, 39
injuries (92.9%) were categorized as Type 3A, whereas 3
injuries (7.1%) were classified as Type 3B. The right lower
extremity was involved in 28 players (66.7%), and the
left lower extremity in 14 players (33.3%). With regard
to playing position, 11 players (26.2%) were midfielders,
9 (21.4%) were full-backs, 8 (19.0%) were centre-backs, 7
(16.7%) were wingers, and 7 (16.7%) were forwards (Table
1). Six players (14.3%) had a documented history of a
previous hamstring injury before the index event.

Table 1. Baseline Demographic and Injury

Characteristics of the Study Cohort

The overall median return-to-sport time was 19 days,
ranging from 11 to 54 days. When stratified according to
playing position, the median return-to-sport time was
16.0 days for full-backs (range, 13-46 days), 20.5 days for
centre-backs (range, 14-54 days), 19.0 days for midfielders
(range, 15-45 days), 21.0 days for wingers (range, 12-33
days), and 18.0 days for forwards (range, 11-20 days)
(Table 2). No statistically significant difference in return-
to-sport duration was observed among playing positions
(Kruskal-Wallis H = 2.967, p = 0.563). Similarly, return-to-
sport time did not differ significantly between right- and
left-sided injuries (p = 0.468) (Table 3). Return-to-sport
duration differed significantly according to the Munich
classification subtype. Players with Type 3B injuries
demonstrated a significantly longer return-to-sport time
compared with those with Type 3A injuries, with median
values of 30 days (range, 25-54 days) and 18 days (range,
11-46 days), respectively (p = 0.026). However, because
the Type 3B subgroup included only three players, this
statistically significant difference should be interpreted
cautiously and considered exploratory. No significant
correlation was identified between return-to-sport time
and age (Spearman’s rho = —0.002, p = 0.992) or body
mass index (Spearman’s rho = 0.149, p = 0.345).

Values are presented as median (range) or n (%).

Variable Value
Total athletes 42
Table 2. Distribution of Players by Position and
Age, years 28 (18-35) Return-to-Sport Time
Height, cm 180 (170-191) Playing Position n (%) Return to Sport, days
BMI, kg/m? 23.1 (20.7-25.6) Full-back 9(21.4) 16.0 (13-46)
. . . ] Centre-back 8(19.0) 20.5 (14-54)
Conventional injury classification
Winger 7(16.7) 21.0(12-33)
Gradelll 42 (100.0)
Forward 7(16.7) 18.0 (11-20)
Munich classification
Overall 42 (100.0) 19.0 (11-54)
Type 3A 39(92.9)
Values are presented as median (range) or n (%). No significant
Type 3B 3(7.1) difference in return-to-sport time was observed among playing
positions: Kruskal-Wallis H= 2.967, p = 0.563.
Injury side
Right 28 (66.7)
Table 3. Correlation Between Anthropometric Variables and
Left 14 (33.3) Return-to-Sport Time
Previous hamstring injury history 6(14.3) Variable Spearman’s rho p Value
Overall return to sport, days 19 (11-54) Age -0.002 0.992
Reinjury 3(7.1) BMI 0.149 0.345
Time to reinjury, days 28 (27-36) Spearman’s rank correlation analysis was used. No significant

correlation was observed between return-to-sport time and either age
or BMl in the overall cohort.
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A subgroup analysis restricted to players with Munich
Type 3A injuries yielded comparable findings. Within
this subgroup, return-to-sport time was not significantly
correlated with age (Spearman’s rho = 0.053, p = 0.748),
body mass index (Spearman’s rho = 0.195, p = 0.233),
height (Spearman’s rho = —0.109, p = 0.509), or body
weight (Spearman’s rho = 0.020, p = 0.905). In addition,
no statistically significant difference in return-to-sport
duration was observed among playing positions (Kruskal-
Wallis H=2.431, p = 0.657) (Table 4).

Table 4. Subgroup Analysis of Munich Type 3A Injuries

Variable / Comparison Test Statistic p Value
Age vs return-to-sport time Spearman’s rho = 0.053 0.748
BMI vs return-to-sport time Spearman’srho=0.195 | 0.233
Height vs return-to-sport time | Spearman’s rho =-0.109 | 0.509
Weight vs return-to-sport time | Spearman’s rho = 0.020 0.905
Return-to-sporttime among | .\ i1 Wallis H=2.431 | 0.657
player positions

Analysis restricted to athletes with Munich Type 3A injuries only.
No significant association was identified between return-to-sport time
and demographic, anthropometric, or position-related variables within
the Type 3A subgroup.

Reinjury occurred in 3 players, corresponding to an overall
reinjury rate of 7.1%. The time to reinjury was 27, 28, and
36 days, respectively. All reinjuries occurred in players
with Munich Type 3A injuries. Players who sustained a
reinjury had a significantly shorter initial return-to-sport
time than those who did not experience reinjury, with
median values of 14 days (range, 11-16 days) and 20 days
(range, 12-54 days), respectively (U = 13.0, Z = -2.227, p
= 0.026) (Table 5). Given that only three reinjury events
were observed, this finding represents an unadjusted
association and should not be interpreted as evidence
that shorter return-to-sport duration caused reinjury.

Table 5. Reinjury Analysis

Variable Reinjury No Reinjury pValue
Group Group

Number of athletes 3 39 —
Return to sport, days
U=13.0;Z=-2227 14 (11-16) 20 (12-54) 0.026
Munich Type 3A injuries | 3 (100.0) 36 (92.3) —
Munich Type 3B injuries 0(0.0) 3(7.7) —
Time to reinjury, days 28 (27-36) — —
Values are presented as median (range) or n (%). Players who
sustained reinjury had a significantly shorter initial return-to-sport time
than those without reinjury. All reinjuries occurred in the Munich Type
3A group.

Discussion

The principal findings of the present study were that
return-to-sport duration was associated with Munich
injury subtype but was not significantly associated with
player position, injury side, or anthropometric variables.
Type 3B injuries were associated with a longer observed
return-to-sport duration than Type 3A injuries. However,
because the Type 3B subgroup consisted of only three
players, this finding should be interpreted cautiously
despite reaching statistical significance. In addition,
the three players who subsequently sustained an early
reinjury had a shorter initial return-to-sport duration
than players without reinjury. Given the small number
of reinjury events and the retrospective observational
design, this finding represents an association and does
not establish that earlier return to sport caused reinjury.

The present cohort consisted exclusively of elite
professional football players with Grade Il hamstring
injuries, which is clinically relevant because conventional
Grade Il lesions represent a broad category of partial
muscle tears with potentially heterogeneous structural
severity and recovery profiles (13-16). By restricting the
analysis to a single conventional injury grade, the present
study attempted to reduce the variability introduced by
broad grading systems and to determine whether more
refined subclassification could better explain return-
to-sport duration (14-16). This approach is consistent
with previous work emphasizing that conventional
imaging-based grading is useful for diagnosis but may
be insufficient as a stand-alone prognostic tool in high-
performance sport settings (13,14,18). The predominance
of Munich Type 3A injuries in the present cohort is
clinically plausible, as less extensive partial structural
injuries would be expected to occur more frequently than
more extensive partial tears in an elite football population
(2,15,16).

The overall median return-to-sport time of 19 days
observed in the present study is consistent with the
literature concept that moderate structural hamstring
injuries typically require a rehabilitation period of several
weeks before unrestricted football participation can be
resumed (10,11,13,16). Previous studies have shown that
return-to-play time after thigh and hamstring muscle
injuries varies substantially according to structural severity,
imaging characteristics, functional recovery, and sport-
specific readiness, supporting the wide range of return-to-
sport times observed in the present cohort (9-11,13,16).
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The absence of a significant difference in return-to-sport
duration among playing positions suggests that, once
injury severity is restricted to Grade Il lesions, positional
role alone may not be a dominant determinant of recovery
time (9-11,20). Although positional match demands
differ substantially in elite football, with wide players such
as full-backs and wingers generally exposed to greater
high-speed running and sprinting requirements than
more central defensive roles, return-to-sport readiness
after hamstring injury depends not only on positional
demands but also on tissue healing, eccentric strength
restoration, sprint progression, neuromuscular control,
and football-specific functional criteria (9-11,20,24,25).
Similarly, the lack of association between injury side and
return-to-sport duration suggests that laterality may have
limited prognostic value in isolation when compared with
structural and functional injury characteristics (9-11,13).

The most clinically important injury-related finding was
that Munich Type 3B injuries were associated with a
significantly longer return-to-sport duration than Type 3A
injuries. This finding supports the biological plausibility
of the Munich classification, in which Type 3B injuries
represent more extensive structural disruption than Type
3A injuries and would therefore be expected to require a
longer period of tissue recovery and progressive loading
before return to unrestricted sport (15,16). Ekstrand
et al. previously reported that implementation of the
Munich classification in elite football had prognostic
relevance for return-to-play estimation after thigh
muscle injuries, and the present findings are consistent
with that concept in a homogeneous Grade Il hamstring
injury cohort (16). The present results also align with
MRI-based prognostic studies showing that imaging-
defined structural characteristics of hamstring injuries
can correlate with time to return to play in professional
football (13). However, because only three players in the
present cohort had Type 3B injuries, this result should be
interpreted cautiously despite statistical significance, and
larger prospective studies are required before firm clinical
thresholds can be established.

In contrast to the Munich subtype, age and body mass
index were not significantly correlated with return-to-
sport duration in the overall cohort. This finding does
not contradict the broader literature identifying age and
anthropometric characteristics as potential risk factors for
hamstring injury occurrence, because risk of sustaining
an injury and duration of recovery after a defined injury
are distinct clinical outcomes (3,20,22). Freckleton et al.
reported that several intrinsic factors may contribute to

hamstring strain injury risk, but the prognostic value of
these variables for return-to-sport duration after a specific
injury grade remains less certain (20). Therefore, the
present findings suggest that, among elite athletes with
comparable conventional injury severity, structural injury
subtype and rehabilitation progression may be more
relevant to return-to-sport timing than age or body mass
index alone (10,11,13,16). The Type 3A-only subgroup
analysis further supports this interpretation, as return-to-
sport duration was not significantly associated with age,
height, body weight, body mass index, or playing position
when the analysis was restricted to the dominant Munich
subtype. This subgroup finding is important because it
reduces heterogeneity related to structural injury severity
and suggests that demographic and positional variables
may have limited ability to explain recovery time within
a more homogeneous injury category (15,16,20). From
a clinical perspective, this reinforces the need to avoid
over-reliance on general player characteristics when
estimating return-to-sport timelines after hamstring
injury. Instead, individualized decisions should integrate
injury classification, symptom resolution, strength
recovery, sprint tolerance, functional progression, and
sport-specific readiness (9-11).

The reinjury findings provide a clinically relevant but
exploratory observation, as the three players who
sustained an early reinjury had a shorter initial return-to-
sport duration than those without reinjury. Although this
association is compatible with the possibility that some
athletes may have returned before complete restoration
of tissue capacity and neuromuscular readiness, the
small number of events and retrospective study design
preclude any causal conclusion. Rehabilitation studies
and return-to-sport frameworks emphasize that
hamstring injury recovery should be guided by objective
clinical and functional criteria rather than by time alone,
particularly because sprinting and high-speed running
impose substantial eccentric demands on the hamstring
muscle-tendon unit (9-12).The present findings therefore
support a cautious, criteria-based approach in which
early symptom resolution should not be considered
sufficient evidence of full return-to-sport readiness. This
is especially relevant in elite football, where external
pressure to accelerate player availability may conflict with
biological healing and progressive loading principles (5-
8,10). Previous hamstring injury is a recognized risk factor
for subsequent injury. In the present cohort, six players
had a documented history of previous hamstring injury;
however, because only three reinjury events occurred, the
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study was not sufficiently powered to evaluate previous
injury history as anindependent predictor of early reinjury.

Taken together, these findings indicate that MRI-based
subclassification may offer clinically useful prognostic
information beyond conventional Grade Il categorization,
whereas demographic, anthropometric, and positional
variables appear less informative for predicting return-
to-sport duration in this elite football cohort. The
association between shorter return-to-sport duration
and early reinjury further emphasizes that early return
should be approached cautiously, even after supervised
rehabilitation. Therefore, the main practical value of the
present study is its support for an individualized return-to-
sport model that combines structural injury classification,
criteria-based rehabilitation, and close monitoring during
the early post-return period. This study also provides
novel evidence that conventional Grade Il hamstring
injuries in elite professional football players are not a
homogeneous clinical entity. Within this Grade Il cohort,
Munich Type 3B injuries were associated with significantly
longer return-to-sport duration than Type 3A injuries,
while demographic, anthropometric, and position-related
variables were not significantly associated with recovery
time. In addition, shorter return-to-sport duration was
associated with early reinjury. These findings support the
clinical value of MRI-based subclassification and criteria-
based return-to-sport decision-making in elite football.

The present study has several strengths. It evaluated a
homogeneous cohort of elite professional football players
with Grade Il hamstring injuries, reducing heterogeneity
related to sport type, performance level, and broad
injury severity categories. All injuries were subclassified
using the Munich muscle injury classification, enabling
a refined assessment of structural severity beyond
conventional grading. The study focused on clinically
meaningful outcomes, including return-to-sport duration
and early reinjury, and incorporated relevant clinical
and sport-specific variables such as age, anthropometric
characteristics, injury side, playing position, previous
hamstring injury history, and Munich subtype. The
Type 3A-only subgroup analysis further strengthened
internal consistency by minimizing injury-severity-related
heterogeneity. In addition, the criteria-based, supervised
rehabilitation and return-to-sport process enhances the
clinical applicability of the findings to real-world elite
football settings.

However, several limitations should be acknowledged.
The retrospective observational design limits causal
inference, particularly regarding the relationship
between shorter return-to-sport duration and reinjury.
The sample size was modest, and the Type 3B subgroup
included only three players; therefore, the significant
difference between Type 3A and Type 3B injuries should
be interpreted cautiously. Similarly, only three reinjuries
occurred, limiting statistical power and preventing robust
multivariable risk modelling. Accordingly, previous
hamstring injury history was reported descriptively but
could not be evaluated as an independent predictor of
reinjury. The findings may not be generalizable to Grade
| or Grade lll injuries, recreational athletes, female players,
or other sports. Although MRI confirmation and Munich
classification were used, detailed imaging variables such
as the exact injured muscle, injury length, cross-sectional
area, tendon involvement, and distance from the ischial
tuberosity were not analyzed. In addition, because MRI
examinations were obtained at different imaging centers
over several years, scanner models and acquisition
parameters were not completely uniform, although
comparable standard musculoskeletal MRI protocols were
used. Furthermore, individual training load, rehabilitation
compliance, objective strength testing, GPS-derived
running metrics, and match exposure after return to sport
were unavailable. Finally, return to sport was defined as
unrestricted return to full team training and/or match
availability, but actual competitive match minutes and
performance restoration were not assessed.

Conclusion

In elite professional football players with Grade I
hamstring injuries, Munich classification subtype was
associated with return-to-sport duration, with Type 3B
injuries demonstrating a longer observed return-to-
sport duration than Type 3A injuries. However, because
only three Type 3B injuries were identified, this finding
should be interpreted cautiously. Age, body mass index,
injury side, and playing position were not significantly
associated with return-to-sport time. Shorter return-to-
sport duration was also associated with early reinjury;
however, only three reinjury events occurred, and
no causal relationship can be inferred. Overall, these
findings support the potential clinical utility of MRI-
based subclassification and individualized, criteria-based
rehabilitation in return-to-sport decision-making after
Grade Il hamstring injuries in elite football.

Aabadem Univ. Saglik Bilim. Derg. 17 (July, August, September) 2026



Return to Sport After Grade Il Hamstring Injury

Declarations

Declaration of conflict of interest

The authors do NOT have any potential conflicts of interest
for this manuscript.

Declaration of funding

The authors received NO financial support for the
preparation, research, authorship, and publication of this
manuscript.

Declaration of informed consent

There is no information (names, initials, hospital
identification numbers, or photographs) in the submitted
manuscript that can be used to identify patients. Written
informed consent for the use of anonymized clinical and

imaging data was obtained from all participants.

Declaration of ethical approval for study

This study was approved by the Institutional Review Board.
All procedures were conducted in accordance with the
ethical standards of the institutional and national research
committees and with the 1964 Helsinki Declaration and
its later amendments.

Data Availability Statement

The data that support the findings of this study are not
publicly available because they contain confidential
medical and professional-athlete information and are
subject to institutional ethical and privacy restrictions.
Deidentified data may be made available by the
corresponding author upon reasonable request and
subject to institutional approval.

Authors’ contributions

All authors reviewed and approved the final manuscript.

Authors who Conceived and designed the analysis: Y.,
M.Y.A, E.O, TK

Authors who Collected the data: Y., M.Y.A, E.O, TK

Authors who Contributed data or analysis tools: Y.I, M.Y.A,
EO, TK

Authors who Performed the analysis: Y.I, M.Y.A, E.O, TK
Authors who Prepared Figures or Tables: Y., M.Y.A, E.Q, TK
Authors who Wrote the paper: Y., M.Y.A, E.O, TK

References

1. Ekstrand J, Bengtsson H, Waldén M, et al. Hamstring injury rates
have increased during recent seasons and now constitute 24% of
all injuries in men'’s professional football: The UEFA Elite Club Injury
Study from 2001/02 to 2021/22. Br J Sports Med. 2022;57:292-8.
DOI:10.1136/bjsports-2021-105407

2. Ekstrand J, Hagglund M and Waldén M. Epidemiology of muscle
injuries in professional football (soccer). Am J Sports Med.
2011;39:1226-32. DOI:10.1177/0363546510395879

3. Garcia AG, Andrade R, Afonso J, et al. Hamstrings injuries in football.
J Orthop. 2022;31:72-7. DOI:10.1016/j.jor.2022.04.003

4. Hagglund M, Waldén M, Magnusson H, et al. Injuries affect team
performance negatively in professional football: An 11-year follow-
up of the UEFA Champions League injury study. Br J Sports Med.
2013;47:738-42. DOI:10.1136/bjsports-2013-092215

5. Nieto Torrejon L, Martinez-Serrano A, Villaléon JM, et al. Economic
impact of muscle injury rate and hamstring strain injuries in
professional football clubs. Evidence from Laliga. PLoS One.
2024;19:e0301498. DOI:10.1371/journal.pone.0301498

6. Hickey J, Shield AJ, Williams MD and Opar DA. The financial cost
of hamstring strain injuries in the Australian Football League. Br J
Sports Med. 2014;48:729-30. DOI:10.1136/bjsports-2013-092884

7. Dallmeyer S, Steinfeldt H, Hubers T, et al. Monetising misfortune:
The financial consequences of injuries in professional football
teams. BMJ Open Sport Exerc Med. 2025;11:e002437. DOI:10.1136/
bmjsem-2024-002437

8. Oliveira-Junior O, Gabbett TJ, Bittencourt NFN, et al. Potential
financial loss and risk factors for hamstring muscle injuries in elite
male Brazilian soccer players: A season-long prospective cohort
pilot study. Front Sports Act Living. 2024;6:1360452. DOI:10.3389/
fspor.2024.1360452

9. Perna P, Kerin F, Greig N and Beato M. Return-to-play criteria
following a hamstring injury in professional football: A scoping
review. Res Sports Med. 2025;33:175-94. DOI:10.1080/15438627.20
24.2439274

10. Dunlop G, Ardern CL, Andersen TE, et al. Return-to-play practices
following hamstring injury: A worldwide survey of 131 Premier
League football teams. Sports Med. 2020;50:829-40. DOI:10.1007/
540279-019-01199-2

11. Erickson LN and Sherry MA. Rehabilitation and return to sport
after hamstring strain injury. J Sport Health Sci. 2017;6:262-70.
DOI:10.1016/j.jshs.2017.04.001

12. Jenkins R, Bianchi J, Watson J, et al. Risk and prognosis of
hamstring injuries in the National Football League: A 12-year
review. Orthop J Sports Med. 2024;12:23259671241298624.
DOI:10.1177/23259671241298622

13. Ekstrand J, Healy JC, Waldén M, et al. Hamstring muscle injuries
in professional football: The correlation of MRI findings with
return to play. Br J Sports Med. 2012;46:112-7. DOI:10.1136/
bjsports-2011-090155

Aabadem Univ. Saglik Bilim. Derg. 17 (July, August, September) 2026



Afacan Muhammed Yusuf et al.

20.

21.

22.

23.

24,

25.

. Peetrons P. Ultrasound of muscles. Eur Radiol. 2002;12:35-43.

DOI:10.1007/500330-001-1164-6

. Mueller-Wohlfahrt HW, Haensel L, Mithoefer K, et al. Terminology

and classification of muscle injuries in sport: The Munich consensus
statement. Br J Sports Med. 2013;47:342-50. DOI:10.1136/
bjsports-2012-091448

. Ekstrand J, Askling C, Magnusson H and Mithoefer K. Return to play

after thigh muscle injury in elite football players: Implementation
and validation of the Munich muscle injury classification. Br J Sports
Med. 2013;47:769-74. DOI:10.1136/bjsports-2012-092092

. Pollock N, James SLJ, Lee JC and Chakraverty R. British athletics

muscle injury classification: A new grading system. Br J Sports Med.
2014;48:1347-51. DOI:10.1136/bjsports-2013-093302

. Greenky M and Cohen SB. Magnetic resonance imaging for

assessing hamstring injuries: Clinical benefits and pitfalls - A review
of the current literature. Open Access J Sports Med. 2017;8:167-70.
DOI:10.2147/0AJSM.S113007

. Tears C, Rae G, Hide G, et al. The British Athletics Muscle Injury

Classification grading system as a predictor of return to play
following hamstrings injury in professional football players. Phys
Ther Sport. 2022;58:46-51. DOI:10.1016/j.ptsp.2022.08.002

Freckleton G and Pizzari T. Risk factors for hamstring muscle strain
injury in sport: A systematic review and meta-analysis. Br J Sports
Med. 2013;47:351-8. DOI:10.1136/bjsports-2011-090664

Kekelekis A, Musa RM, Nikolaidis PT, et al. Hamstring strain injury risk
in soccer: An exploratory, hypothesis-generating prediction model.
Muscles. 2025;4. DOI:10.3390/muscles4040050

Hagos A, Merchant AA, Kayani B, et al. Risk factors and injury
prevention strategies for hamstring injuries: A narrative review.
EFORT Open Rev. 2025;10:636-45. DOI:10.1530/EOR-2024-0135

Liveris NI, Tsarbou C, Papageorgiou G, et al. The complex
interrelationships of the risk factors leading to hamstring injury
and implications for injury prevention: A group model building
approach. Appl Sci. 2024;14:6316. DOI:10.3390/app 14146316

Bortnik L, Bruce-Low S, Burger J, et al. Physical match demands
across different playing positions during transitional play and
high-pressure activities in elite soccer. Biol Sport. 2024;41:73-82.
DOI:10.5114/biolsport.2024.131815

Bradley PS, Di Mascio M, Peart D, et al. High-intensity activity profiles

of elite soccer players at different performance levels. J Strength
Cond Res. 2010;24:2343-51. DOI:10.1519/JSC.0b013e3181aeb1b3

Aabadem Univ. Saglik Bilim. Derg. 17 (July, August, September) 2026



	Button 9: 
	Button 10: 
	Button 11: 
	Button 12: 


