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Objective: To study the preseason prevalence of groin injury with normal and reduced performance.
Design: Cross-sectional cohort.

Settings: Online survey.

Participants: 383 Dutch female amateur football players (35 teams).

Main outcome measures: Prevalence of groin injury per injury group (timeloss or non-timeloss) using a
general questionnaire and per performance group (groin pain with normal or reduced performance)
using subscales Pain and Participation in Physical Activities of the Hip And Groin Outcome Score
(HAGOS). Levels and between-group differences of groin-related symptoms and problems (HAGOS) for
injury and performance groups. The injury groups from which players with groin pain and normal
performance originate.

Results: Prevalence of non-timeloss groin injury was 22% (95% confidence interval (95%CI) = 18—26)
(n = 84), 7% (95%CI = 5—10) (n = 26) for timeloss groin injury, 21% (95%CI = 17—25) (n = 80) for
pain 4 normal performance and 16% (95%CI = 12—20) (n = 61) for pain + reduced performance. HAGOS-
scores differed between injury (P < .022) and performance groups (p < .043). Twenty-three players (27%)
with pain + normal performance originated from the non-timeloss groin injury group (100%).
Conclusion: As female amateur football players with groin pain and normal performance are considered
non-injured, the prevalence of non-timeloss groin injury lowers by a quarter. These players have lower
HAGOS scores than non-injured players without pain yet higher scores than those with non-timeloss
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groin injury.
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1. Introduction

Injuries are a matter of interest for athletes, coaches, clubs,
federations, healthcare practitioners and researchers (Fuller et al.,
2006; Waldén, Hagglund, & Ekstrand, 2015). For the latter it is
common to study timeloss as a determinant of injury (Fuller et al.,
2006). There is growing awareness that the simple dichotomous
classification on “whether you can play or not” does not cover the
whole injury spectrum (Tak et al, 2016). Severity of timeloss,
expressed as the days lost to play, is considered important and as
such is explicitly stated in the first step of the sequence of
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prevention model (Mechelen, Hlobil, & Kemper, 1992). Over the
past years there is growing awareness that male football players,
while still being in play, have levels of pain and symptoms up to
some degree (Haroy et al., 2017; Thorborg, Branci, Stensbirk, Jensen,
& Holmich, 2014). This situation is referred to as non-timeloss
injury (Fuller et al., 2006) and its presence can be studied by us-
ing patient reported outcomes which are considered the gold
standard to reflect the individual’s health perception on more than
one domain (Patrick et al., 2007).

Levels of groin-related symptoms and problems in the young
and athletic population is usually assessed using the Hip And Groin
Outcome Score (HAGOS), informing about symptoms, performance
and quality of life (Thorborg et al., 2011). Recent studies using the
HAGOS struggled to distinguish athletes who are not really both-
ered by their presented lower scores from those who do. As a
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threshold determinant has not yet been described, percentile cal-
culations and interquartile classifications were both used
(Langhout et al., 2018; Thorborg et al., 2014; Thorborg & Holmich,
2014). In this approach researchers set the threshold based on
statistics but this goes beyond the athlete’s perception reflected in a
patient reported outcome. This leaves a gap in the instrument’s
interpretation (Thorborg et al., 2011).

Previous studies discussed on the severity of injury defining this
item as a functional level instead of timeloss only (Bahr, 2009;
Clarsen & Bahr, 2012; Clarsen, Ransen, Myklebust, Flgrenes, & Bahr,
2014). In addition, a recent study on athlete health and injury
perceptions implemented a socioecological context in step 1 of the
injury sequence model and identified factors that athletes find
important (Bolling, Barboza, Mechelen, & Pasman, 2018a).
Perceived reduced performance and the inability to manage that
situation were found important in the decision algorithm to
consider oneself injured (Bolling et al., 2018b). This novel infor-
mation has led us to re-study HAGOS data from a large cohort of
female amateur football players (Langhout et al, 2018). The
objective was to analyse the frequency of players with normal and
reduced performance (data from HAGOS) in a cohort of players
without groin injury and those sustaining groin injury (data from
general questionnaire). The first aim was to study the preseason
prevalence of groin injury per injury group (no injury, timeloss and
non-timeloss injury) using a general questionnaire and per per-
formance group (no groin pain/groin pain with normal/reduced/no
performance) using subscales Pain and Participation in Physical
Activities of the HAGOS. Secondly we examined the levels and
between-group differences of groin-related symptoms and prob-
lems (HAGOS) for injury and performance groups. Thirdly we
studied from which injury groups players with groin pain and
normal performance originated.

2. Methods
2.1. Design and participants

This was a cross-sectional study for injury redetermination in
addition to the consensus on injury reporting in football (Bahr,
2009). A large previous cohort study reported on the injury prev-
alence within this population of Dutch adult female amateur
football players (Langhout et al., 2018). The Dutch Central Com-
mittee on Research Involving Human Subjects (CCMO) confirmed
exemption from full ethical approval prior to the study as stated in
the Dutch Medical Research Involving Human Subjects Act (https://
wetten.overheid.nl/BWBR0036864/2018-08-01). The ‘Strength-
ening the Reporting of Observational Studies in Epidemiology’
(STROBE statement) was adhered to in reporting the findings of this
study (Von Elm et al., 2014). All participants were registered by the
Royal Dutch Football Association (KNVB).

2.2. Study procedure

Participants completed a standardized injury questionnaire and
the HAGOS in the preseason of 2015—2016 (August to October
2015), which was sent to them via an online registration system
(Google Forms, Google LLC, Mountain View, USA) (see Appendix of
a previous study (Langhout et al,, 2018)). All participants gave
permission for the use of their anonymized data for research pur-
poses. Questions and remarks concerning the study could be made
via email and the questionnaire. When mail was not responded in 5
days, participants were sent a reminder. In the questionnaire
timeloss and non-timeloss groin injuries were reported for the
preseason of 2015—2016 season. Groin injury was clearly defined
and the groin region was referred to as ‘the region between the

front of the hip and the inner front of the thigh’. To minimize recall
bias, figures with injury locations were used (see appendix). Also,
dichotomous answer options were used (Patrick et al., 2007).

2.3. Hip And Groin Outcome Score (HAGOS)

The HAGOS is a questionnaire containing 37 items to assess the
level of hip- and groin-related problems for all players on 6 sub-
scales and covers the clinical situation of the past week prior to
completion (Thorborg et al., 2011). The HAGOS is available in Dutch
language and was found to be reliable (ICC's between 0.83 and
0.87), internally consistent (Cronbach’s a. between 0.81 and 0.92)
and valid in young athletes (including football players) and com-
parable to the original Danish version (Tak, Tijssen, Schamp,
Sierevelt, & Thorborg, 2018b). The HAGOS is freely available in
several languages (http://www.koos.nu).

2.4. Definitions of groin injury and performance groups

Players were classified for groin injury and performance. Groin
injury groups were derived from the questionnaire: non-injured
(NI), non-timeloss groin injury (NTL-GI) and timeloss groin injury
(TL-GI). Performance groups were defined using the HAGOS sub-
scales Pain (P) and Participation in Physical Activities (PA). Subscale
P contains 7 items asking for the frequency and amount of groin
pain whereas the 2-item PA subscale asks for the ability to partic-
ipate in sports in terms of performance level and duration. Per-
formance groups were classified using combinations of both
subscales: ‘No groin pain’ was indicated by a 100 score on the
subscale P and lower scores defined any groin pain to be present. A
100 score on the PA subscale defined ‘normal performance’ where
lower PA scores defined ‘lower performance’. Performance group 1
(No pain) was defined as (P = 100 + PA <100); performance group
2 (Pain + normal performance) was defined as
(P < 100 + PA = 100); performance group 3 (Pain + reduced per-
formance) was defined as (P < 100 + PA<100 + playing) and group
4 (Pain + no performance) was defined as (P < 100 + PA<100 + not
playing). Group 3 and 4 then represent non-timeloss and timeloss
groin injuries, respectively. Information on playing ability was
derived from the questionnaire. See Table 1.

2.5. Statistical analysis

The data were tested for normality using a Kolmogorov-Smirnov
procedure. Normally distributed data are presented as mean and
standard deviation (SD). Non-normally distributed data are pre-
sented as a median and 25—75% interquartile range (IQR). A Mann-
Whitney U test was used to examine differences in HAGOS scores
between injury and performance groups. All performance groups
were examined for the frequency (number and rate) of players
being injured (NTL or TL) or not. Incorrect or missing data were
reported and corrected by the means of the variables and fre-
quencies. The level of significance was set at o < 0.05. The data were
analysed using SPSS 23 (IBM, Armonk, USA).

3. Results
3.1. Participants

From the 43 invited teams from all KNVB districts and amateur
playing levels, 8 declined (120 players). From these, 35 teams
(response rate 81%) were willing to participate. This resulted in 525
female players, from whom 91 (17%) failed to meet the inclusion
criteria of being at least 18 years of age (n = 89) or participating in
the included playing levels (n = 2 veterans league). There were no
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Injury groups (data from questionnaire) and classification of performance groups (HAGOS data) (N = 383). Performance groups 3 and 4 were further classified for playing

ability (questionnaire).

Injury groups Performance groups

HAGOS-subscale

Questionnaire

P PA
No groin pain 1 No pain =100 —+ <100
Groin pain: 2 Pain + normal performance <100 + =100
NTL-GI 3 Pain + reduced performance <100 + <100 + Playing
TL-GI 4 Pain + no performance <100 —+ <100 + Not playing

Abbreviations: P = Pain; PA = Participaption in Physical activities; NTL-GI = non-timeloss groin injury; TL-GI = timeloss groin injury.

dropouts, so data from 383 players were used for the analysis
(Figure 1).
The players’ characteristics are presented in Table 2.

3.2. Hip And Groin Outcome Score for injury groups

The prevalence of players per injury group (n, %) and their 95%
confidence interval (95%Cl) is depicted in Table 3. Players with
timeloss and non-time loss groin injury had lower HAGOS subscale
scores than non-injured players (all P<.001). The players with
timeloss groin injury had lower HAGOS scores than those with non-
timeloss groin injury except for subscales pain and ADL. See Table 3
and Figure 2A.

3.3. Hip and groin outcome score for performance groups

The prevalence of players for each performance group (N, %, 95%
CI) is depicted in Table 4. For performance groups, players without
groin pain (group 1) had higher HAGOS scores than those with
groin pain and normal performance (group 2) but not for the PA
subscale (due to cut-off point). Group 2 showed significantly higher
scores than groups 3 and 4 for all subscales whereas group 3 had
higher subscale scores for symptoms, SR, PA and QOL than group 4.
(See Table 4 and Figure 2B).

Table 2

Player characteristics (n=383) presented as mean (SD, range) or median (IQR
25-75). Exposure is presented for the previous season (2014—2015). Top Class
playing level represents the highest amateur level without receiving payment.

Age (y)

Height (cm)

Weight (kg)

Body mass index (kg/m?)

Match exposure (total matches per season)
Training exposure (hours per week)
Playing level, n (%)

Top Class

Sub-top Class

1st Class

2nd Class

3rd Class

4th Class

5th Class

6th Class

Leg dominance, n (%)

Left

Right

HAGOS subscales

Pain (P)

Symptoms (S)

Function in daily living (ADL)
Function in sport and recreation (SR)
Participation in Physical Activities (PA)
Groin-related Quality of Life (QOL)

24.1(5.2; 18—52)
170.7 (6.2; 155—190)
66.6 (8.9; 46—110)
22.6 (2.7; 17.1-40.0)
20.9 (8.5; 0—46)

3.0 (1.5; 0-12)

100.0 (90.0—100.0)
89.3 (78.6—100.0)

100.0 (95.0—100.0)
100.0 (84.4—100.0)
100.0 (75.0—100.0)
100.0 (85.0—100.0)

Abbreviations: n = number; SD = standard deviation; IQR = interquartile range;
y = years; cm = centimetre; kg = kilogram; kg/m? = kilogram/square metre.

Invited to participate:
645 players (43 teams)

Declined invitation:
120 players (8 teams)

Agreed to participate:
525 players (35 teams)

Excluded from the study:

* Under 18 years of age: 89 players

Veterans league: 2 players
91 players

Included for analysis:
434 players (35 teams)

A 4

Excluded from the study:

* HAGOS P<100: 44 players reporting
NO INJURY on questionnaire
* HAGOS P=100: 7 players reporting

INJURY on questionnaire
51 players

Included for analysis:
August to October 2015

383 players

Fig. 1. Player’s flow chart.
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Table 3
Prevalences (n, %, 95%Cl) and HAGOS-scores (median, IQR) for groin injury groups (n = 383).
Subscale No GI n=273 (71%; 95%Cl 67—76) P NTL-GI n = 84 (22%; 95%CI 18—26) P TL-GI n = 26 (7%; 95%CI 5—10)
Pain 100 (100-100) <.001 85 (80—93) .079 81 (68—91)
SYMP 100 (89—100) <.001 79 (69—82) 022 71 (55—80)
ADL 100 (100-100) <.001 90 (75—100) 281 80 (74—96)
SR 100 (100-100) <.001 80 (72—-93) .002 61 (40—-85)
PA 100 (100-100) <.001 75 (75—100) <.001 69 (47—78)
QoL 100 (100-100) <.001 85 (70—95) <.001 65 (50—76)

Abbreviations: n=number; (CI = confidence interval; HAGOS = Hip And Groin Outcome Score; IQR = Inter Quartile Range; GI=groin injury; NTL = non-timeloss;
TL = timeloss; SYMP = Symptoms; ADL = Physical function in daily living; SR = Physical function in sport and recreation; PA = Participation in physical activities; QOL = Groin-

related quality of life.
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Fig. 2. A: Preseason HAGOS-scores (median) for injury groups: (1) non-injured, (2) non-timeloss and (3) timeloss groin injury B: Preseason HAGOS-scores (median) for performance
groups: (1) No pain, (2) Pain + normal performance (3) Pain + reduced performance and (4) Pain + no performance

Table 4
Prevalences (n, %, 95%CI) and HAGOS-scores (median, IQR) for performance groups (n = 383).
Subscale 1 No pain n=216 P 2 Pain + NORM P n = 80 P 3 Pain + RED P n = 61 P 4 Pain + NOP n =26
(56%; 95%Cl 51—61) (21%; 95%Cl 17—25) (16%; 95%CI 12—20) (7%: 95%CI 5—-10)
Pain 100 (100—100) <.001 95 (85-98) <.001 83 (76—82) 355 81 (68—91)
SYMP 96 (93—100) <.001 82 (79—89) <.001 75 (68—82) 123 71 (55—80)
ADL 100 (100—100) <.001 100 (90—100) <.001 85 (75—98) 491 80 (74—96)
SR 100 (100—100) <.001 97 (88—100) <.001 75 (69—84) 016 61 (40—85)
PA 100 (100—100) 784 100 (100—100) <.001 75 (75—75) 043 69 (47—78)
QoL 100 (100—100) <.001 95 (85—100) <.001 80 (60—90) .006 65 (50—76)

Abbreviations: n = number; Cl = confidence interval; HAGOS = Hip And Groin Outcome Score; IQR = Inter Quartile Range; NORM P = normal performance; RED P = reduced
performance; No P = no performance; SYMP = Symptoms; ADL = Physical function in daily living; SR = Physical function in sport and recreation; PA = Participation in Physical

activities; QOL = Groin-related quality of life.

3.4. Performance groups and player profile

Table 5 shows the injury profile for all players per performance
group. It shows that the No injury group contained 57 players (21%)
who had reported pain (P<100) and normal performance
(PA=100) according the HAGOS. The non-timeloss group con-
tained 23 players (27%) who had reported normal performance
(PA=100).

4. Discussion

This study showed that when performance levels are accounted
for in the injury definition the prevalence of non-timeloss groin
injury lowers a quarter.

The consensus statement on injury reporting in football (Fuller
et al., 2006) suggests studying complaints with and without med-
ical care, referred to as timeloss injury and non-timeloss injuries.

Table 5
Injury profile for all players per performance group (HAGOS), expressed as the injury status reported by questionnaire (n =383) (n, %).
Performance groups Injury groups No Pain n =216 (56%) Pain + Norm P n = 80 (21%) Pain + Red P n = 61 (16%) Pain + No P n = 26 (7%)
No injury n =273 (71%) 216 57 0 0
NTL-GI n = 84 (22%) 0 23 61 0
TL-GI n =26 (7%) 0 0 0 26

Abbreviations: HAGOS = Hip And Groin Outcome Score; n = number; GI = groin injury; NTL = non-timeloss injury; TL = timeloss injury; NORM P = normal performance; RED

P =reduced performance; No P = no performance.
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Previous injury studies focussing on timeloss injury have as such
underestimated the true burden of sports injury as many players
with groin-related complaints continue to play and train (Langhout
et al., 2018; Tak et al., 2018a). On the other hand including all
players with some pain and symptoms do likely overestimate the
injury burden.

4.1. Performance and prevalence

Prevalence rates of non-timeloss injuries were found 3—5 times
higher than those with timeloss (Haroy et al., 2017; Langhout et al.,
2018; Powell & Dompier, 2004). Groin injury prevalence rates were
twice as high for male (4—19%) compared to female football pro-
fessionals (2—9%) (Thorborg et al., 2014; Waldén et al., 2015).
Prevalence rates in Dutch female amateur football players (NTL-GI
36%, TL-GI 11%) were comparable to those in Norwegian female
professionals (NTL-GI 36%, TL-GI 9%) (Haroy et al., 2017; Langhout
et al., 2018).

In their work of studying the magnitude and severity of overuse
injuries, Clarsen and Bahr et al. studied the functional level of
injured athletes by use of the Oslo Trauma Research Center Ques-
tionnaire (OSTRCQ) (Bahr, 2009; Clarsen & Bahr, 2012; Clarsen
et al.,, 2014). Recently Bolling et al. studied the decision algorithm
of when athletes consider themselves injured. The discriminant
factor of these studies was that players with pain and symptoms
were considered injured in case of a loss of their required perfor-
mance level (Bolling et al., 2018b; Clarsen & Bahr, 2012). As a result
of implementing performance level in this study the injury prev-
alence rate of non-timeloss groin injury drops by a quarter from
22% to 16%. As a consequence, the group of players with groin pain
and normal performance increases to 21%. The prevalence of
timeloss groin injuries did not alter. These results are in line with
previous studies of taking hampered performance levels into ac-
count to prevent from overestimation of non-timeloss injury and
from underestimating timeloss injury (Bahr, 2009; Bolling et al.,
2018b; Clarsen & Bahr, 2012).

4.2. Cut-off point for performance

In our current study we examined the players’ perception using
a patient reported outcome measure (HAGOS). We used the sub-
scales Pain (P) and Participation in Physical activities (PA) for this
purpose. The PA subscale has been referred to as a subscale of
which the true meaning needs further study as it does not seem to
be strongly related to other groin outcome scores or generic mea-
sures of physical functioning (Thorborg & Holmich, 2014). The 2
items measuring the patients’ ability to perform preferred physical
activities for as long as they want (item 1) and at their normal
performance level (item 2) do vividly represent the athlete’s
perception of any hampered performance level being present or
not.

Critical comments have been made on ceiling effects of the
HAGOS PA subscale being present as when a 100 score is obtained
no further improvements can then be observed (Kemp, Collins,
Roos, & Crossley, 2013). As a 100 score indicates no restrictions
what so ever in perceived and required performance levels this
truly represents the above mentioned athletes perception of injury
(Bolling et al., 2018a). Therefor ceiling effects of this subscale may
not be considered a negative issue.

4.3. HAGOS-scores and injury profile
In the sequence of injury prevention, injury severity was defined

as the duration of timeloss (Mechelen et al., 1992). Previous studies
also described severity by using the HAGOS, measuring the level of

groin-related problems (Langhout et al., 2018; Tak et al., 2018b;
Thorborg & Holmich, 2014). Other studies defined severity by
identifying functional levels using the OSTRCQ (Bahr, 2009; Clarsen
& Bahr, 2012; Clarsen et al., 2014). This questionnaire prevents from
underestimation as it not only measures the magnitude and func-
tional level of timeloss injury yet also of pain and symptoms (non-
timeloss injury) (Clarsen & Bahr, 2012). Recent studies also sug-
gested taking performance level into account thereby having the
athlete decide him/herself on being injured or not (Bolling et al.,
2018a, 2018b).

Including performance level into injury decision-making of
those with groin pain adds a new subgroup to the existing classi-
fication (timeloss, non-timeloss, medical attention) being the
players with pain with normal performance. This defines non-
timeloss injury as pain with reduced performance. The players
from the new group (pain with normal performance) consider
themselves non-injured, thereby increasing the non-injured group.
In this study these players originated from the group of players who
already considered themselves non-injured (n=57) and from
those with non-timeloss injury (n=23). Thus including perfor-
mance in defining injury reduces the non-timeloss groin injury
group by a quarter. Compared to non-timeloss injury those with
pain with normal performance had higher (better) scores for all
HAGOS subscales (P <.001) and the players with timeloss groin
injury (no performance) had the worst scores on performance level
(Function in sports and recreation and Physical activity) and Quality
of life (QOL). These results agree with a previous study for timeloss
and non-timeloss groin injury (Langhout et al., 2018).

To underline the relevance of performance levels as suggested
by previous studies (Bahr, 2009; Bolling et al., 2018a, 2018b; Clarsen
& Bahr, 2012; Clarsen et al., 2014) this study quantified prevalence
rates of groin injury form a previous study after correcting for
performance level. Thereby we avoided underestimation of the
actual injury burden of (overuse) injuries, as both NTL-GI and TL-GI
were assessed. Players self-reported their injuries instead of med-
ical staff, as many amateur clubs have no structured medical care.
There were no missing data as the electronical system did not allow
for incomplete surveys.

This study has its limitations. This was a cross-sectional study on
historical data in which potential confounders were not assessed.
There was no physical examination by the medical staff and
therefore groin injury could not be diagnosed according the entity
classification (Weir et al., 2015; Serner et al., 2015). Players were not
directly asked for perceived performance yet this was derived from
HAGOS-scores leading to exclusion of 51 players (7 players
reporting P=100 score on HAGOS and ‘injured’ on the injury
questionnaire and 44 with P < 100 reporting ‘no injury’). A cut-off
point of 100 median score for subscale pain and PA should be
further evaluated and validated. Players who responded at the
beginning of the surveillance period had less time to become
injured or to recover than players who responded at the end.

4.4. Future perspectives

Including performance level from an athlete’s perspective in
injury reporting seems promising and consensus is needed on this
item. The use of PROM’s provide new insight and their cut-off
points should be developed for measuring performance level and
to compare between studies. Perceived performance levels should
specifically be adressed in these PROM’s like in the HAGOS.

5. Conclusion

When players with groin pain and normal performance are
considered non-injured the prevalence of non-timeloss groin injury
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lowers by a quarter in female amateur football. These players sus-
tain more groin-related problems (HAGOS) than non-injured
players without pain and less problems than those with non-
timeloss groin injury.
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