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ABSTRACT

The time-loss definition of injury is commonly adopted in epidemiological groin-injury studies in
football, with a significant risk of underestimating the impact of these injuries. This study
investigated the extent of groin problems, beyond the time-loss approach, over a full Spanish
football season.

Players from 17 amateur male teams were followed over 39 consecutive weeks. Groin-injury time
loss and self-reported groin pain, irrespective of time loss, were combined to calculate the average
weekly prevalence of all groin problems with or without time loss. A subscale measuring hip- and
groin-related sporting function from the Copenhagen Hip And Groin Outcome Score questionnaire
(HAGOS, Sport/Rec) was registered every 4 weeks.

In total, 407 players participated in the study. The average (range) weekly prevalence of all groin
problems was 11.7% (7.2-20.8%); 1.3% with time loss (0.0-3.2%) and 10.4% without time loss
(6.3—17.6%). Players with groin problems reported lower scores (mean difference) on the
HAGOS, Sport/Rec subscale compared to players without (-19.5 (95% CI: -20.7 — -18.4), while
there was no difference between players reporting groin problems with and without time loss (4.0
(95% CI: -1.1 = 9.1).

The traditional time-loss measure only captured 10% of all groin problems. Hip- and groin-related
sporting function was not different between players reporting groin problems with or without time
loss, suggesting the reason for continuing to play is not only related to the severity of symptoms.
These findings question the judicious use of the time-loss approach in overuse conditions, such as

groin pain in footballers.

Keywords: groin injury, time-loss, football, groin problems, groin pain, sporting function
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INTRODUCTION

Methodologies for registering sports injury are increasingly generating debate among researchers.
Novel methods for recording overuse injuries highlight that the traditional time-loss definition
severely underestimates the true extent of these injuries.!= Overuse injuries usually present with a
gradual onset of symptoms, such as pain or functional limitations, which can fluctuate over time.>3
This is often the case for groin injuries, of which 76% have a gradual onset,* allowing players to
adapt their training, postponing time loss and continuing participation. Despite this, the time-loss
definition is commonly used in epidemiological groin-injury studies in football.>’

The number of prospective studies investigating the extent of groin injuries beyond the time-
loss approach is low.> A Danish study in sub-elite male football, showed that one-third of groin
injuries leading to medical attention did not result in time loss.® While this “medical attention”
approach seems to capture more injuries than the time-loss approach, the availability of medical
support will affect the injury rate, making it difficult to compare studies conducted in different
settings.? Recently, two prospective Norwegian studies investigated the prevalence of groin
problems in football using the Oslo Sports Trauma Research Center (OSTRC) Overuse Injury
Questionnaire,”!? a self-reported method for the registration of overuse problems based on the
“any physical complaint” definition.?> Results showed an average weekly prevalence of groin
problems of 21% over a 28-week season,!? increasing to 29% during a 6-week congested match
period.’ Importantly, only one-third of all groin problems resulted in time-loss in both studies. In
summary, these findings provide evidence that the true extent of groin problems is not captured by
the time-loss approach, although the current knowledge only relates to northern European football.

Reporting injury severity in terms of time-loss duration from sport has also been questioned.
The time-loss definition does not necessarily reflect the extent of symptoms and how function may
fluctuate over time.>? The measurement of injury severity should be considered with the level of
sports-related function, such as reduced sporting performance, and not with time loss alone.>? The
Copenhagen Hip And Groin Outcome Score (HAGOS) questionnaire is a patient-reported
outcome measure that contains a specific subscale assessing Physical function in Sports and
Recreation (HAGOS, Sport/Rec).!! Importantly, although previous research demonstrates
footballers with groin pain exhibit reduced sporting function,!>!3 it is unknown whether the

severity of hip and groin symptoms are related to time loss.
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Studies investigating the prevalence and severity of groin problems beyond the time-loss
approach are lacking in southern European countries. The purpose of this study was to investigate
the extent of groin problems in a full Spanish football season (39 weeks). The traditional time-loss
approach was used in addition to novel measures for estimating both the prevalence of groin pain,

and hip- and groin-related sporting function.

MATERIALS AND METHODS

Study design and participants

During the 2015 pre-season, we invited a convenience sample of 17 male football teams from the
northeast of Spain to participate in the study (Table 1). All players training and/or competing in
the included teams were potentially eligible for participation. We enrolled players at the beginning
of the pre-season and also during the competitive season (if a new player joined a team). Of the
436 potentially eligible players, 8 were under 18 years old; 2 were not able to understand Spanish
or English; and 19 had incomplete information (i.e., age unknown; consent not signed).

The reporting of this prospective cohort study adhered to the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) guidelines.!* We obtained the present data
from a larger study that investigates groin and hamstring injuries in male football.!*> Local ethics
committee (Consell Catala de I’Esport) approval was received before the study began (reference
number 08/2015/CEICEGC). The study protocol was in accordance with the Helsinki Declaration.
All players were informed about the purpose and procedures of the study, and written consent was

obtained before entering the study.

Data collection

We collected characteristics of the included players at the start of the pre-season (July—August
2015) and when a new player enrolled in the study during the consecutive 39-week follow-up
period. Members of the research team recorded player’s contact and demographic (age)
information using a written form and measured weight and height, respectively, using a digital
scale and a portable stadiometer.

Team physiotherapists were responsible for registering the number and characteristics of
time-loss groin injuries. Registration included the date of injury, date of return to full participation

and the number of missed training sessions and matches due to the groin injury, using a computer-
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based injury registration spreadsheet. Team physiotherapists attended at least two training sessions
and one match per week. When a team did not have a physiotherapist, one member of the research
team was responsible for injury data collection. Members of the technical staff of each team
registered whether a player was enrolled with a team, as well as individual and team exposure to
football training and matches.

We collected groin-pain information, irrespective of time loss, using three different versions
of a structured written survey. After the first match, players revealed whether they had suffered
from groin pain (yes/no) in the past week using a 1-week version of the written survey. To
minimize the risk of attrition related to answering every week for 39 consecutive weeks, we
collected subsequent groin-pain information every 4 weeks. For this purpose, we used a 4-week
version of the written survey to ask players whether they suffered from groin pain (yes/no) in any
of the past 4 weeks, separately. Lastly, players completed a 2-week version of the written survey
in the last week of the season due to the competition calendar. The different versions of the written
groin-pain survey can be seen in Supplementary file (Appendix 1).

For every groin-pain survey, players also completed the Sports and Recreation HAGOS
subscale (HAGOS, Sport/Rec). The HAGOS is a valid and responsive tool specifically designed to
assess hip and groin pain and function, and it contains 6 separate subscales: Pain, Symptoms,
Physical Function in Daily Living, Physical Function in Sports and Recreation and Hip- and
Groin-related Quality of Life. All HAGOS subscales provide independent scores ranging from 0
to 100, where 0 indicates extreme groin pain and limitations, whilst 100 infers free of symptoms
and full function.!! In this study, we used the translated and cross-culturally-adapted Spanish
version of the HAGOS questionnaire (available at www.koos.nu).

In one 4-week period of the competitive season (weeks 34—37), players completed the groin-
pain survey every week, instead of every 4 weeks, to compare prevalence estimates of the 4-week
approach to the 1-week approach. Operational definitions used in data collection are shown in

Table 2.

Outcomes

The primary outcome of this study was the weekly prevalence of all groin problems. All groin
problems included groin problems with and without time loss. A player was considered as having
a groin problem with time loss when he missed at least one training session or a match due to a

groin injury (i.e., “time-loss groin injury”) in a given week. When a player answered “yes” to the
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question “Did you have groin pain (inguinal region including adductors, lower abdomen, and
pubic region) in the past week?”, but no time loss was reported due to a groin problem in the week
in question, the player was considered as having a groin problem without time loss. From this
information, players were classified at any given week, as 1) experiencing a groin problem with
time loss, 2) experiencing a groin problem without time loss, or 3) not experiencing a groin
problem.

As secondary outcomes, we assessed the hip- and groin-related sporting function, using the
HAGOS, Sports/Rec subscale. Individual HAGOS, Sport/Rec subscale scores were calculated per
player at every time point. We also used information from team injury records on date of injury,

and date of return to full participation, to determine all new time-loss groin injury cases.

Data analyses

We calculated the weekly prevalence of groin problems with or without time-loss by dividing the
number of players who reported groin problem with and without time loss, respectively, by the
number of players who were part of the team at any specific week. Prevalence measures were
expressed as a percentage from 0—100%. We used the McNemar test to compare possible
differences between prevalence proportions regarding the two frequencies of registration; every
week (1-week survey) instead of every fourth week (4-week survey).

To assess differences in the HAGOS, Sports/Rec subscale 1) between players reporting
groin problems and players not reporting groin problems, and 2) between players reporting groin
problems with and without time loss, respectively, we performed linear mixed models (LMMs).
Groin problem (yes/no) or time-loss (yes/no) and week number were included as fixed effects,
while players and week number were considered as nested random effects. The HAGOS,
Sports/Rec score was set as the dependent variable. The significance of the fixed effects associated
with the covariate included in the model was assessed using the Wald tests. Homogeneity and
normality were checked via q-q normal graphs of residuals. Although HAGOS, Sports/Rec scores
demonstrated some deviation from normality, fixed-effect estimates are known to be robust under
heavy-tailed conditions.'® Descriptive of HAGOS, Sport/Rec subscale scores were plotted as
raincloud plots.!”

We calculated the incidence of time-loss groin injuries with 95% confidence intervals (95%
CI) using the Poisson distribution, as the number of new time-loss groin injuries per 1000 hours of

exposure to football. The burden of time-loss groin injury is expressed as the number of lost days
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per 1.000 hours of football exposure and calculated by dividing the sum of missed days due to a
groin injury by the total number of hours with football exposure.'®

Analyses were performed using statistical software IBM SPSS statistics 25.0 and R (The R
Foundation for Statistical Computing, Vienna, Austria), R version 3.3.2 (R Core Team, 2016),
with the package nlme!® and ImerTest.?? The ggplot2 R package was used for graphical
representation.?! A p-value below 0.05 was considered significant in all analyses. All players
participating in the study were included in the analyses as long as they were part of one of the

included teams.

RESULTS

The average response rate from the 407 participants to the groin-pain survey was 93.3% (range:
89.2-95.4%). During the study period, a total of 216 (53.1%) players reported a groin problem.
The average weekly prevalence of all groin problems was 11.7% (range: 7.2-20.8%), consisting of
1.3% groin problems with time loss (range: 0.0-3.2%) and 10.4% without time loss (range: 6.3—
17.6%). Prevalence of all groin problems across the 39 weeks is shown in Figure 1. Details of
frequencies of groin problems with or without time loss across the 39 weeks can be seen in the
Supplementary file (Appendix 2). There were no significant differences in groin-pain prevalence
when collecting data every week or every fourth week. Sampling more frequently (every week
instead of every 4 weeks) was, however, related to lower response rates (ranges: 74.8—-75.5% vs
94.7-95.5%). Effects on groin-pain prevalence rates using the two different registration methods
are shown in Table 3.

Descriptive HAGOS, Sport/Rec subscale scores are shown in Figure 2. Players reporting any
groin problem showed lower HAGOS, Sports/Rec subscale scores compared to players not
reporting groin problems (mean difference: (-19.5 (95% CI: -20.7 — -18.4), p <0.001). There was
no difference in Sports/Rec HAGOS subscale scores between players reporting groin problem
with or without time loss (mean difference: 4.0 (95% CI: -1.1 — 9.1), p = 0.12). Details of the
estimates of the LMMSs can be seen in the Supplementary file (Appendix 3).

Individual exposure could not be calculated as this data was inconsistent from two teams.
Team reported a total of 71,908 hours of football exposure and registered 63 time-loss groin

injuries. Incidence of time-loss groin injuries was 0.9 (95% CI 0.8 to 1.0) per 1000 hours of
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football exposure. The overall burden of time-loss groin injury was 8.6 days lost per 1000 hours of

football exposure.

DISCUSSION

We found an average weekly prevalence of groin problems of 11.7% during the 39-week
competitive period. On a weekly basis, 1.3% of players reported groin problems with time loss,
while 10.4% reported groin problems without time loss. The present study also evaluated hip- and
groin-related sporting function using the HAGOS, Sport/Rec subscale,!! and showed that players
reporting groin problems had lower HAGOS, Sport/Rec scores compared to players without groin
problems. These results demonstrate that despite causing pain and significant impairments in
sporting function, the majority of groin problems do not lead to time loss. Importantly, this study
also showed no difference in the hip- and groin-related sporting function between players
reporting groin problems with and without time loss. Therefore, if we focus on time loss as a
measure of severity in football players with groin problems, we may be underestimating the
impact of these injuries.

The high seasonal prevalence of groin problems identified in the present study (53.1%)
confirms previous findings.*%!%13 However, the reported average weekly prevalence of groin
problems was lower in this Spanish cohort (12%) compared to previously-reported prospective
Norwegian studies (21-29%).%1° This reported difference may be due to a methodological
difference in data collection, as the Norwegian studies included other complaints, such as aches,
stiffness, or swelling, in addition to pain when registering groin problems. The Norwegian
approach may, therefore, capture more complaints, as only pain was recorded in the present
Spanish study.

The highest weekly prevalence of groin problems in the Norwegian studies appears to be
during match congestion in the early season when it reached 29%.° Load spikes, and accumulated
training loads have both been associated with increased injury risk in professional football.?? This
present study on Spanish football showed the highest weekly prevalence of groin problems
(20.8%) was in the first week of the competitive period. During the first week, training schedules
were similar to the rest of the season, but accumulated training loads during the preceding weeks
(the pre-season) could be a possible explanation for the increased prevalence of groin problems at

this stage. In football, injury risk appears to be related to both training loads and phase, placing
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players at a higher risk during the pre-season compared to the in-season despite similar training
loads.?? After the lack of sport-specific training during the off-season, players are commonly
exposed to higher training loads in the pre-season,?? increasing the risk of groin injuries at the
beginning of a new season.?>?* Current evidence suggests the prevalence of groin problems during
the pre-season may be close to 35%.!%13 Differences in the prevalence of groin problems between
the pre-season and in-season periods should be investigated in future studies, as a high proportion
of players develop symptoms before the competition starts. This indicates that preventative
interventions should be implemented early within the season, or even before the start of pre-season
during the off-season.

It has been suggested that the severity of injuries should be measured based on the level of
sports-related function, and not only on time-loss duration.? This study is to our knowledge, one of
the first studies to investigate if time loss per se is related to a reduced sporting function due to
groin problems. We found no difference in the HAGOS, Sport/Rec subscale between players
reporting groin problems with and without time loss, suggesting time loss is not related to hip- and
groin-related sporting function. This also indicates that football players continue playing
regardless of having their sporting function impaired, which fits well with the clinical experience,
that players with severe overuse symptoms may ignore such symptoms and continue to play.
Evidence from social sciences has suggested that injured football players decide to continue to
play for several reasons mainly related to economic aspects or football player idiosyncrasy, such
as a sense of guilt of being injured or pressure to continue playing from managers.?>-*¢ As time
loss is not related to hip- and groin-related sporting function, it seems highly relevant to
implement other tools to rate injury severity, and for this purpose, the HAGOS questionnaire has
also been validated in footballers.!! Implementation of the HAGOS questionnaire during the
season would allow for close monitoring of player’s function and early detection of abnormal
scores.?’ Due to the high prevalence of on-going groin problems, future interventions should aim
not only at preventing new groin problem episodes but also at reducing pain and the duration of
symptoms of already existing problems. Strength-training interventions for the hip adductor
muscles have been proven effective in both reducing the prevalence of groin problems,'? and as a
treatment of long-standing groin pain cases,?® the implementation of such interventions seems
highly relevant.

We found a time-loss groin injury incidence of 0.9/1000 hours, with an overall burden of 8.6

days lost/1000 hours. Although the inclusion of data on injury burden along with incidence
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measures has been recommended for epidemiological studies, it has limitations when injuries do
not lead to time loss.?® As clearly illustrated in the present study, where the time-loss definition
only captured 10% of all groin problems, our results emphasized that reporting prevalence and

severity measures seem more appropriate for groin problems.

Methodological considerations and limitations

We are aware of the risk of selection and recall bias. The generalization of the present
results should, therefore, be made with caution. Although we conducted this present study in a
convenience sample, teams participating were from similar levels of football and therefore equally
exposed (Table 1), and importantly, none of the invited teams refused to participate. Hence, it
seems reasonable to believe that the results obtained in this present cohort would not differ from a
random sample. To minimize recall bias, all written surveys provided specific information
regarding the dates and match opponents in the required weeks. Players who failed to complete
any type of survey and/or questionnaire were asked to complete it during the subsequent week.
When this was not successful, it was considered a missed response.

During the study period, 26 players changed team among the 17 teams participating in the
study. Of the 89 players that dropped out during follow-up, 47 changed to another team not
participating in the study; 17 ended their sports career; 14 suffered a long-term injury; and for 11
players, the reason could not be determined. Due to this high mobility of players between teams,
the sample of this study was dynamic, and the number of players included was calculated per
every week. See supplementary file (Appendix 2). We do not consider this as a weakness, as
estimated proportions would be representative of a weekly prevalence of groin problems in a
given competitive week during a male football season. As previously mentioned, players were
included in the study only if they were part of the included teams. A player being “part of the
team” in a given week, refers to a player enrolled with a team at least one day, independently of
whether they answered the written groin-pain survey. We found this approach more prudent than
other calculations previously reported, using number of cases/number of respondents.>° Using our
calculation, prevalence might be slightly underestimated but is unlikely to be overestimated, as we
are assuming that non-respondents would have answered “no” to the written groin-pain surveys.
However, any bias on our estimates is expected to be minimal due to the high response rate in the

present study.
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Measurement properties, including validity, reliability, and responsiveness of the Spanish
HAGOS used in this study have not been evaluated. However, the Spanish version of HAGOS
was cross-culturally adapted from the original Danish, and the English versions according to
existing guidelines’® by members of this research group. During the process of cross-cultural
adaptation, the preliminary Spanish HAGOS was tested on football players from a similar cohort
and all issues related to cultural and linguistic differences were solved. Details on the cross-

cultural adaptation to Spanish can be found at www.koos.nu.

Conclusion

Groin problems were highly prevalent in this study, affecting more than one in every two
players during the football season. On a weekly average, one in every ten players experienced
groin problems and a reduced sporting function but most players continue to participate. The hip-
and groin-related sporting function, as measured by the HAGOS, Sport/Rec subscale, was not
associated with time loss. In essence, this supports previous findings that the extent of the groin-
injury problem in a male football season is much larger than what the time-loss definition

approach is able to capture.

Perspectives

We found a high seasonal prevalence of groin problems, but only one-tenth resulted in weekly
time loss from football. It, therefore, seems that previous epidemiological studies using the time-
loss definition have greatly underestimated the true extent of these injuries. This has strong
implications for future studies, especially those aimed at risk factor identification and groin-injury
prevention. Studies using the time-loss definition for groin injuries have a low event rate, which
makes it difficult to detect if any differences in incidences exist and only targets what seems to be
a small fraction of the actual problem.?!

Our findings also support new perspectives of studying the sports-injury problem, as
despite experiencing pain and sporting function limitations, most players decide to continue to
play. This emphasizes the need for contextualization of sports-injury definitions, including not
only perspectives from athletes and researchers, but also from coaches and clinicians, as these are

fundamental for implementing successful injury prevention interventions.32-34
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Table 1 Demographic characteristics and exposure of participants

Competitive level (tier) Teams (n) Players (n) Age (y) Weight (Kg) Height (cm) Exposure (h)
31 national (TV) 5 111 25(4) 75 (7) 179 (6) 6(1)
Istregional (V) 5 124 23(8) 75 (8) 179 (7) 6(2)

21 regional (VI) 7 172 23 (4) 73 (8) 177 (6) 5(1)
Overall 17 407 23 (4) 74 (7) 178 (6) 6(1)

Values provided as mean (SD). Exposure is expressed as average (SD) of hours of football per team/week.

Table 2 Operational definitions in data collection

Training exposure Number of hours each team was involved in physical activity under the

supervision of the coaching staff

Match exposure Number of hours each team played in competitive or friendly match against

another team

Time-loss groin injury ~ Any complaint located to the groin (junction between the anteromedial part
of the thigh, including the proximal part of the hip adductor muscle bellies,
the lower abdomen, and pubic region) leading to a player being unable to

fully participate in future training or match play

Number of missed days Number of days that elapsed from the date of groin injury to the date the
injury was resolved and the player returned to full participation in team

training and/or availability for match selection

Reinjury An injury of the same type and at same location as an index injury, and

which occurs within two months after a player’s return to full participation

Groin Pain Pain in the inguinal region, including the proximal part of the hip adductor

muscles and the lower abdomen and pubic region.

Fuller et al.! Werner et al.”
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Table 3 Effects on prevalence rates with different sampling frequencies

Week number N LF (% response) HF (% response) p-value
34 325 12.6 (95.5) 11.7 (74.8) 1.0
35 323 11.8 (94.7) 12.1 (75.2) 0.07
36 322 11.8 (95.0) 10.2 (75.5) 1.0

LF: Lower Frequency, four-weeks structured questionnaire about groin pain in the past four
weeks; HF: Higher Frequency, one-week structured questionnaire asking about groin pain

in the past week. Values are prevalence proportions otherwise other indicated.

Figure 1 Weekly prevalence of all groin problems, time-loss and no time-loss groin problems

across the 39 competitive weeks.

Figure 2a Raincloud plot with box plots of HAGOS Sport/Rec subscale scores from players

reporting groin problems and players not reporting groin problems.

Figure 2b Raincloud plot with box plots of HAGOS, Sport/Rec subscale scores from players

reporting time-loss and no time-loss groin problems.
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