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Abstract
Objectives  To explore the association between 
depressive symptoms and recent head-related trauma 
(diagnosed concussion, subconcussive impacts) in 
semiprofessional male Australian Football (AF) players.
Methods  Sixty-nine semiprofessional male players 
from a West Australian Football League (WAFL) club 
participated in the study (M

age
=21.81, SD=2.91 years). 

Depressive symptoms were measured using the Centre 
for Epidemiological Studies Depression Scale. Injuries and 
potential confounding variables (eg, pre-existing mental 
health condition; alcohol or drug hangovers; experiencing a 
stressful event) were self-reported anonymously using the 
WAFL Injury Report Survey. Both tools were administered 
every 2-weeks over the first 22-weeks of the WAFL 
season. Controlling for potential confounding variables 
and other injuries, a repeated measures generalised 
estimating equations model assessed the risk of clinically 
relevant depressive symptoms occurring, when diagnosed 
concussion or subconcussive impacts were experienced.
Results  A total of 10 concussions and 183 
subconcussive impacts were reported. Players who 
experienced a concussion were almost nine times 
more likely to experience clinically relevant depressive 
symptoms (OR 8.88, 95% CI 2.65 to 29.77, p<0.001). 
Although elevated, depressive symptoms following 
subconcussive impacts were not statistically significant 
(OR 1.13, 95% CI 0.67 to 1.92, p=0.641).
Conclusion  These findings indicate that 
semiprofessional AF athletes may be at risk of 
experiencing depressive symptoms after concussion. 
Severity (concussion vs subconcussive impacts) and 
dose (number of impacts) appear to have an important 
relationship with depressive symptom outcomes in this 
cohort and should be considered for further research and 
management of player welfare.

Introduction
Mental health was recently elevated to an 
Australian National Health Research Priority 
area.1 Young adults (18–24 years) are experi-
encing mental illness at rates one-third higher 
than the average population,2 with suicide the 
leading cause of death for men aged 15–24 

years in Australia.3 Semiprofessional4–6 and 
elite7 Australian Football (AF) players are 
within this vulnerable age group. Yet, while 
there is increasing literature regarding the 
mental health of Australian elite athletes 
in general,8 there is a paucity of research 
pertaining in AF across all levels.

Depression is a common mental health 
illness which is both complex and multifac-
eted in nature.9 10 Engagement in team sport 
may reduce the risk of an athlete experi-
encing depression11 because of the protective 
nature of social connection,12 social support13 
and physical fitness.14 Conversely, athletes 
are at elevated risk of experiencing depres-
sive symptoms15 due to sport-specific factors, 
including pressure to perform,13 16 musculo-
skeletal injury16 and, perhaps, concussion.11 16

Despite an increase in concussion surveil-
lance studies in elite AF,17–19 little is known 
about community or semiprofessional 
Western Australian players. While one study 
using head impact-sensory data indicated 
male semiprofessional West Australian Foot-
ball League (WAFL) players may be exposed 
to more than 29 (SD=37) impacts per game,6 
there are no other known WAFL concussion 
or subconcussive impact exposure or injury 
surveillance data. Exposure to head-related 
trauma is of concern, with numerous Amer-
ican athlete studies identifying concussion 

What are the new findings

►► A greater number of injuries were reported using 
self-report methodology in comparison to the club 
medical team data.

►► Recent diagnosed concussion was associated with 
a significant increased risk of experiencing clinically 
relevant depressive symptoms.

►► Subconcussive impacts and other injuries were not 
significantly associated with an increase in depres-
sive symptoms.
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Figure 1  Participant eligibility and inclusion details for 
data analysis. ˆAge: under 18 years of age as of the first 
data collection occasion. *Senior game: failed to report 
playing a minimum of one senior game (league or reserves) 
during the data collection period. **Stressful event: players 
who reported a stressful event were excluded only for the 
corresponding occasion when they identified a stressful 
event had occurred. Given no players reported a stressful 
event for all occasions, no players were excluded from 
the total analysis. DxMH, diagnosed mental health; GEE, 
generalised estimating equation; GLMM, generalised linear 
mixed model; WAFL, West Australian Football League.

and repetitive subconcussive impacts20 to be associated 
with long-term health issues, including neurodegenera-
tion and depressive symptoms in later life.21–23

Emerging research has explored the prevalence of 
depressive symptoms following recent concussion,24 25 
predominately within American high school and colle-
giate athletes including football and rugby.16 26–32 Findings 
indicate depressive symptoms may be elevated up to 
2-weeks after concussion28; however, it is unknown if these 
findings are applicable to AF. It is important for players 
and medical staff to consider the potential short-term 
psychological effects of concussion.16 25

This can assist in earlier identification and referral 
to the appropriate care pathway allowing for treatment 
aimed at improving both a player’s physical and mental 
welfare. Furthermore, despite the potential for subcon-
cussive impacts to elicit similar long-term neurological 
sequelae as concussion,22 33 34 no studies to date have 
investigated whether recent subconcussive trauma evokes 
similar depressive symptom responses.

There is limited research exploring depressive symp-
toms or head-related trauma in semiprofessional AF 

players, and no known research has examined the 
association between these two domains in a male AF 
population. Given the majority of semiprofessional AF 
players are within the high-risk age category for mental ill 
health,4 and associations between concussion and depres-
sive symptoms have been identified in other sports,16 29 30 
the aims of this study were: (1) identify the prevalence 
of concussion and subconcussive impacts in male WAFL 
players over a competitive season; and (2) investigate 
associations between depressive symptoms and concus-
sion or subconcussive impacts.

Methods
Study design and setting
This prospective cohort study with repeated measures 
design used coded (deidentified), self-report survey meth-
odology to gather injury, demographic and depressive 
symptom data over 22-weeks within the WAFL. The WAFL 
is a male semiprofessional league, which constitutes the 
second-tier competition for AF within Western Australia. 
Self-report methodology was employed because it is a 
simple, valid and reliable method to collect injury data 
in non-elite sporting environments.35 The Strengthening 
the Reporting of Observational Studies in Epidemiology 
checklist for longitudinal studies guided the reporting of 
this study (online supplementary file 1).36

Participants
Inclusion criteria included any male player aged 18 
years and older who played at least one senior WAFL 
game during the 2015 season. Of the 98 senior players 
registered to the participating WAFL club, one player 
declined to participate citing ‘no interest’ and a further 
28 individuals failed to meet the inclusion criteria due 
to age and minimum game requirements (figure  1). 
Therefore, 69 players were included. The sample size was 
calculated based on previous Centre for Epidemiologic 
Studies Depression Scale (CES-D) research32 37 with the 
probability (power) of 80% and the type I error prob-
ability α=0.05. The a priori power calculation indicated 
a convenience sample of 50 participants over the age of 
18 was adequate to examine the study hypothesis (online 
supplementary file 2).

Survey development
WAFL Injury Report Survey
The WAFL Injury Report Survey (WIRS) was developed 
by a panel of researchers and an industry representative 
following a review of previous literature and current 
injury and depressive symptom survey methodology in 
contact sport.11 38 Face validity was established using five 
male WAFL players from different clubs, who reviewed 
the survey over three occasions. Formative review by both 
researchers and players, in conjunction with previous 
literature,35 indicated fortnightly survey intervals would 
elicit more accurate responses than four weekly, and 
be less cumbersome than weekly. The modified WIRS 
was piloted with one WAFL team (n=40) over two 
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consecutive training sessions to assess test–retest reli-
ability which demonstrated a strong level of agreement 
on demographic survey items (93%–100% agreement, 
k=0.82–1.00) and all injury variables (95%–100% agree-
ment, α=0.78–1.00).

Injury was defined as any injury or physical complaint 
sustained during a match or training, self-perceived by 
the player to cause pain; or impact, hinder or affect 
performance.39 Injury was classified as a self-reported 
subconcussive impact (head, neck or face), upper body 
injury (trunk, upper extremity), lower body injury 
(pelvis, lower extremities) or a medically diagnosed 
concussion (diagnosed by a medical practitioner). As the 
study focused on head-related injuries, for data anal-
ysis purposes, upper body and lower body injuries were 
grouped to form the variable other injury.

Depressive symptoms
Depressive symptoms are a facet of an individual’s 
emotional well-being, and commonly present as nega-
tive feelings or thoughts including low mood, sleep 
disturbance or feelings of worthlessness.40 Although the 
presence of these symptoms does not infer a depression 
diagnosis, the number and severity of symptoms experi-
enced at any one time could indicate a depressed mood. 
Depressive symptoms were measured fortnightly using 
the CES-D20.40 This 20-item questionnaire is a reliable 
(α=0.85–0.90) screening tool for identifying depressive 
symptoms in the general population and with young 
adult males in sporting environments,8 11 16 including 
postinjury and postconcussion.16 The tool demonstrates 
good sensitivity (87%) and specificity (77%).8 11 41 Depres-
sive symptom scores were calculated as total scores (sum 
score of the CES-D20 per occasion) with scores ranging 
from 0 to 60, with an increased score indicating an 
increased presence of clinically relevant depressive symp-
toms.11 40 42 Consistent with common CES-D20 analysis 
procedures,11 40–43 scores were dichotomised with a cut-
off score of 16 or above indicating depressive symptoms 
are present. The CES-D20 shows moderate test–retest 
reliability over 2-weeks to 12-months (0.45–0.70) which is 
expected due to the natural fluctuation in symptoms.40 41 
Given the multifactorial nature of depressive symp-
toms,9 10 25 potential confounding variables to depressive 
symptom reporting were taken into consideration for 
analysis. These included a player’s age,11 44 relationship 
status, change in relationship status, employment status, 
change in employment status,44 alcohol/other drug 
use,25 45 46 illness,47 48 experiencing a recent stressful event 
(stressful event)25 and reporting a pre-existing diagnosed 
mental health (DxMH) condition.11 29 44 49

Survey procedures
Players completed the WIRS and CES-D20 every 2-weeks 
(fortnight), post-training on the same night for 22-weeks 
of the regular playing season (11 data collection occa-
sions). Players recalled total injuries received per injury 
category during the game and each training session every 

fortnight. Within the fortnightly survey period, a player 
would normally participate in up to six evening training 
sessions and two games (one per weekend). A unique 
identification code enabled participant’s responses to be 
tracked over time while ensuring responses were coded.

Additional data
Anonymous medical team data (MTD) were also provided 
by the club, as a sum of each injury type per week for 
the corresponding 22-week period of time. Using the 
same four injury classifications as the WIRS, the MTD 
were based on the sum of injuries reported to the club 
physiotherapist, doctor or head trainer during training 
or competition. No further information was provided to 
the research team.

Statistical analysis
SPSS V.24.0 was used for all statistical analysis. Repeated 
measures non-uniform Bland-Altman limits of agreement 
analysis was used to assess the level of agreement (95% 
limits)50 between total sum of self-reported WIRS and 
MTD injuries. Injury prevalence was calculated based 
on the number of participants who reported the injury 
type, divided by the total sample population. Injury rate 
was also presented per frequency of athlete exposures 
(AE), where one match or one practice per person was 
considered one AE.51–53 AE rates are challenging to 
calculate at a non-elite level, as players may not always 
attend all training sessions.54 Due to the study parame-
ters, a conservative AE estimate was used, where the total 
number of sessions was calculated based on the standard 
six training sessions and two games per occasion, taking 
into consideration any scheduled byes (ie, no games), 
and the number of responses per occasion for the study 
period. The AE rates were calculated based on the sum 
of injuries divided by the number of AEs, and presented 
per 1000 AEs51 53 with 95% CI53:

	﻿‍
AE Rate =

∑
Number of Injuries∑
Athlete−Exposures × 1000

‍�

	﻿‍

95% CI =
((∑

Number of Injuries∑
Athlete−Exposures

)
±(

1.96 ×
√

Number of Injuries∑
Athlete−Exposures

)
× 1000‍�

An independent t-test (non-parametric alternative 
Mann-Whitney U test) was used to assess differences in 
baseline depressive symptom scores between players who 
did or did not receive concussion during the season.

A two-stage regression modelling strategy was used to 
account for the multifactorial nature of depressive symp-
toms.9 First, in a generalised linear mixed model (GLMM), 
with normal probability distribution, identity link function 
was used to investigate the longitudinal association between 
depressive symptoms (CES-D20 scores) and nine potential 
confounding variables. A GLMM was used as it allows for 
longitudinal repeated measures data with multiple inde-
pendent variables.55 These confounders included: age 

copyright.
 on M

ay 7, 2020 by guest. P
rotected by

http://bm
jopensem

.bm
j.com

/
B

M
J O

pen S
port E

xerc M
ed: first published as 10.1136/bm

jsem
-2019-000655 on 8 M

arch 2020. D
ow

nloaded from
 

http://bmjopensem.bmj.com/


4 Harris SA, et al. BMJ Open Sp Ex Med 2020;6:e000655. doi:10.1136/bmjsem-2019-000655

Open access

Table 1  WIRS fortnightly response rate over the 22-week 
playing season (n=69)

Occasion 1 2 3 4 5 6 7 8 9 10 11

Responses 59 60 52 58 55 57 56 56 58 51 52

Missing* 10 9 17 11 14 12 13 13 11 18 17

Data were collected during the playing season on the same night, 
each fortnight (11 occasions). Therefore, each occasion reflects a 
2-week period.
*Not all participants responded on every occasion. Due to the 
deidentified nature of the study, if a player missed an occasion, 
a response was unable to be captured. A total of 614 responses 
were captured.
WIRS, WAFL Injury Report Survey.

Table 2  Prevalence and rate of self-reported injuries over the 11 occasions (n=69)

Participants (n) Injury sum Prevalence (%) AE AE 95% CI

Concussion 9 12 13 2.56 1.11 to 4.01

Subconcussive impacts 35 194 51 41.36 35.54 to 47.19

Upper body 38 132 55 28.14 23.34 to 32.95

Lower body 46 157 67 33.48 28.24 to 38.71

Total injuries 55 495 80 105.54 96.25 to 114.84

Estimated total athlete exposures: 4690.
AE: estimated rate per 1000 athlete exposures, where an AE is defined as one player participating in one match or one practice.
AE, athlete exposure.

(continuous variable, measured as a constant), relation-
ship status, change in relationship status, employment 
status, change in employment status, alcohol/other drug 
use, illness, stressful event and pre-existing DxMH condi-
tion (dichotomous variables measured per occasion). 
These confounders were examined within the same model 
to reduce the risk of bias.56 Additionally, quasilikelihood 
under independence model criterion (QIC) was examined 
to determine the model fit, where the lower the value the 
better the model fit.57

Second, a generalised estimating equation (GEE) model 
for dichotomous outcome modelled the risk of depressive 
symptoms, using the binary cut-off (CES-D20 ≥16)11 40 42 43 58 
when an injury (concussion, subconcussive impact or other 
injury measured as continuous variables) was reported 
on each occasion. Multiple strengths of the GEE include: 
accounting for individual’s repeated measures data over 
time,59 60 not relying on specific time points and accounting 
for missing data.59 This model enables concussion and 
subconcussive impacts to be compared, while controlling 
for other injuries. This method has been used in other AF 
injury risk studies7 61 62 and to explore depressive symptoms 
and general injury in college athletes.32 58 60 The level of 
statistical significance was set at p<0.05.

Patient and public involvement
Patients and/or the public were involved in the design, 
or conduct, or reporting, or dissemination plans of this 
research.

Results
Injury prevalence
Players (n=69) were on average 21.9 years (SD=2.96, 
range: 18–31 years), and completed 8.90 data collection 
occasions (SD=3.30) with 48% completing all 11 occa-
sions (n=33) (table 1).

The sample had a concussion prevalence of 13% (n=9), 
with a total of 12 concussions reported by nine players 
during the data collection period. A subconcussive 
impact prevalence of 51% (n=35) was recorded (table 2). 
A total of 14 players (20%) reported no injuries at all 
over the data collection period.

A total of 495 injuries were reported in the WIRS. 
Comparatively, MTD indicated a total of 175 injuries 
across the same period of time with the same playing 
cohort. Although the WIRS identified a greater sum of 
injuries than the MTD, the Bland-Altman analysis found 
the two measures had a good level of agreement as the 
majority of points were positioned within the 95% CI 
limits of agreement (online supplementary file 3). 
This indicates both injury reports were proportionally 
measuring the same outcome.

Confounding variables to depressive symptom reporting
A GLMM confirmed a significant association between 
DxMH and CES-D20 scores (β=10.02, 95% CI 2.52 to 
17.53, p=0.009). Therefore, participants who identified 
DxMH on the first data collection occasion were excluded 
from all further analyses as per the exclusion criteria for 
the study. The GLMM confirmed that stressful event (β=2.72, 
95% CI 1.29 to 4.15, p<0.001) also significantly increased 
CES-D20 scores, hence, to control for this influence, 
data from participants who reported a stressful event were 
excluded for the corresponding occasion when they iden-
tified injury had occurred (figure 1). The remaining seven 
demographic variables were not significantly associated 
with depressive symptoms (p>0.287). Model QICs were 
examined with all nine confounders (n=69, QIC=372.420), 
seven confounders (excluding DxMH and stressful event, 
n=67, QIC=295.222) and the final model (inclusion of 
injury variables and no adjustment for confounders, n=67, 
QIC=280.816). The final injury model without adjustment 
for confounders provided the best model fit.
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Table 3  Mean depressive symptom scores (CES-D20) 
based on the number of subconcussive impacts reported 
per occasion*

Total 
subconcussive 
impacts per 
occasion n

Depressive symptoms†

Mean SD

0 407 7.34 5.53

1 48 7.90 6.16

2 33 7.49 5.29

3 9 9.00 5.36

4 4 11.00 10.00

5 1 15.00 ‡

A dose–response relationship for concussion per player was 
unable to be explored, as a maximum of one concussion was 
reported per occasion.
*Excluded participants who had reported a stressful event or 
diagnosed mental health (DxMH), or incomplete CES-D20 (total 
sample included n=67); total of 502 cases were included from 67 
participants over 11 occasions.
†Depressive symptoms is the CES-D20 sum score. CES-D20 ≥16 
denotes presence of clinically relevant depressive symptoms.
‡SD unable to be calculated due to sample size (n=1).
CES-D20, Centre for Epidemiologic Studies Depression Scale.

Table 4  GEE model: repeated measures assessment of risk of depressive symptoms* following injury

Parameter β SE OR
OR
95% CI P value

Intercept −2.51 0.28 0.08 0.05 to 0.14 <0.001

Diagnosed concussion 2.18 0.62 8.878 2.65 to 29.77 <0.001†

Subconcussive impact 0.13 0.27 1.133‡ 0.67 to 1.92 0.641

Other injury −0.17 0.23 0.840 0.53 to 1.32 0.451

*Depressive symptoms assessed as a binary variable, with Centre for Epidemiologic Studies Depression Scale (CES-D20) sum score ≥16, 
indicating presence of clinically relevant depressive symptoms.
†Bold values denote statistical significance at p<0.05; OR derived from Exp(β). OR>1.00 indicates an increase in the risk of depression.
‡Despite a non-significant association, OR (Expβ) denotes an increase in depressive symptoms, per subconcussive impact reported.
GEE, generalised estimating equation.

Depressive symptoms and head-related trauma
Based on these exclusion criteria, 10 incidences of 
concussion and 183 subconcussive impacts were anal-
ysed. Shapiro-Wilk analysis indicated that total CES-D20 
scores were not normally distributed (p<0.001). At 
baseline, although elevated, there was no significant 
difference (p=0.287) between depressive symptom scores 
for athletes who experienced a concussion (M=9.69, 
SD=3.81, Mdn=9.00), compared with athletes who did 
not experience a concussion during the testing period 
(M=7.04, SD=5.57, Mdn=6.50).

A higher depressive symptom score was reported 
following concussion (M=12.90, SD=7.36) compared with 
subconcussive impact/s per occasion (M=8.06, SD=5.94). 
However, experiencing any head-related trauma elicited 
greater mean depressive symptom scores in comparison 

to other injuries (M=7.62, SD=5.92), or no injuries 
(M=7.56, SD=5.51).

Four out of 10 concussive episodes (40%) were asso-
ciated with players experiencing clinically relevant 
depressive symptoms (CES-D20 ≥16). In comparison, 
only 8% of players with a minimum of one subconcussive 
impact, 8% of players who recalled no injuries and 7% 
of players who reported other injuries reported clinically 
relevant depressive symptoms. Descriptively, a dose–
response relationship with a greater depressive symptom 
score was observed, when multiple subconcussive impacts 
were reported per occasion (table 3).

Risk of depressive symptoms following head-related trauma
The GEE model indicated players who reported a 
concussion were almost nine times more likely to expe-
rience clinically relevant depressive symptoms within a 
2-week period (table 4). Controlling for all other injuries 
including concussion, while not statistically significant, 
the GEE OR identified subconcussive impacts increased 
the probability of clinically relevant depressive symptoms 
by 13% per impact reported (table 4). Other injuries per 
occasion were not significantly associated with depressive 
symptoms.

Discussion
To our knowledge, this is the first study to longitudinally 
explore depressive symptoms and recent head-related 
trauma in WAFL players over a competitive season. We 
present the first injury surveillance data on concussion 
and subconcussive impacts within WAFL and found partic-
ipants who reported diagnosed concussion, reported 
clinically relevant depressive symptoms at higher rates 
than previously reported in athletes in other sports.

Injury prevalence
Our results identified a greater number of concus-
sions (10 concussions per 67 players) than Victorian 
Community AF (2.23 concussions per team/season) or 
elite AF (1.5 concussions, per club of approximately 45 
players),63 64 although methodological differences to 
previous AF studies are noted. Novel to previous findings, 
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the 67 players involved in our study reported 183 subcon-
cussive impacts over the season which are not commonly 
formally reported as an injury unless they cause facial 
fractures or a player misses a game.38 Given the substan-
tial number of subconcussive impacts reported and that 
concussion is difficult to diagnose,65 it may be advisable 
for future injury reporting systems to include a category 
to specifically capture subconcussive impacts.

We demonstrated self-report questionnaires can success-
fully gather injury data in semiprofessional AF. Strong 
agreement was found between the WIRS findings and 
the club’s medical records, although the number of inju-
ries captured by the WIRS was larger. This is consistent 
with self-report research66 67 which suggests players under-
report their injuries, particularly head trauma, to medical 
staff. Perhaps the WIRS coded self-report nature, reduced a 
player’s hesitation to disclose injury information; however, 
further research is recommended to explore potential 
reasons and differences in reporting within this cohort.

Association between depressive symptoms and head-related 
trauma
The second aim of our study was to explore whether 
concussion and subconcussive impacts were associated with 
an increase in a player’s self-reported depressive symptoms 
within the 2-week period of being reported. The prevalence 
of depression in the Australian young male adult popula-
tion is estimated to be 12%.68 Although the CES-D20 does 
not diagnose depression, only 8% of players who did not 
report an injury, reported depressive symptom scores of 
clinical relevance. Though a direct comparison cannot be 
made, this may indicate that in the current non-injured 
sample, depressive symptoms were less prevalent than in 
the general population for young male Australian adults.

In contrast, following concussion, a greater propor-
tion of players reported clinically relevant depressive 
symptoms (40%). This is in comparison to baseline, 
population prevalence and when compared with Amer-
ican college athletes (4%–14%; using CES-D20 or other 
measures).16 28 The reason for these discrepancies is 
unclear; however, it may be due to methodological differ-
ences in data collection, including the different measures 
to assess depressive symptoms, the smaller number of 
concussions available for analysis, the level of competi-
tion, the type of contact sport, game demands or other 
personal predisposing factors.

Even if a player is not diagnosed with a concussion, their 
brain may still be exposed to external forces resulting from 
subconcussive impacts.34 69 70 Although descriptive statistics 
identified a dose–response relationship between multiple 
subconcussive impacts and an increase in depressive 
symptom score, the GEE analysis did not find a signifi-
cant association with depressive symptom scores of clinical 
relevance. Subconcussive impacts and concussion may be 
inter-related, therefore providing a colinear relationship, 
further explaining the non-significant findings. Despite 
the emerging evidence of long-term outcomes including 
emotional changes and neurodegeneration21–23 following 

subconcussive impacts34 69 70 perhaps, short-term changes 
in depressive symptoms following these impacts are not 
present or not detectable in this population. Alternatively, 
future research should consider if the intensity or magni-
tude of the impact, or multiple impacts in quick succession 
influences depressive symptoms.

In previous musculoskeletal injury studies, an increase 
in depressive symptoms was attributed to exclusion from 
play,71 however, specifically in concussed players, other 
literature indicated depressive symptoms were shown to 
decrease with time, regardless of participation or exclu-
sion status.16 30 While these elements were not explored 
in the current cohort, our findings identified that recent 
other injuries were not associated with increases in 
depressive symptoms. Therefore, perhaps it is the impact, 
rather than the exclusion from play, that contributes to 
increases in depressive symptoms in concussed athletes.

Implications for practice
Access to medical resources declines as the level of 
professionalism decreases, hence self-report may assist 
non-elite clubs to capture reliable injury information.72 
Although the association between recent concussion and 
increases in depressive symptoms needs further valida-
tion, given the potential risks associated with depressive 
states, clubs and coaches may need to consider these find-
ings to ensure the well-being of their players. With the 
focus during concussion recovery often based on somatic 
symptoms and return-to-play strategies, emotional assess-
ment may be required to identify those players exhibiting 
depressive symptoms. Given many players do not asso-
ciate emotional changes (ie, depressive symptoms) with 
receiving head trauma,73 further education and access to 
professional resources for players and staff is required.

Strengths and limitations
This study has a number of strengths. Engaging the entire 
club playing cohort likely reduced the risk of respondent 
bias. Additionally, maintaining player anonymity may have 
increased reporting compliance and reduced the risk of 
inaccurate reporting.66 Furthermore, the longitudinal 
design of the study strengthens the rigour of the findings 
as players were tracked over the duration of the season.

Regarding limitations, assessing emotional response 
to injury presents numerous methodological difficulties. 
A primary limitation of this research involves the 2-week 
collection of injury and depressive symptom data because 
an injury may have occurred at any point within the 2-week 
period, therefore the days after injury may differ between 
players. Future research may explore how depressive symp-
toms fluctuate in the number of days after concussive or 
subconcussive impact (0–14 days) and implications to 
optimise follow-up. A secondary limitation relates to the 
generalisability of these findings. This study was limited to 
one semiprofessional WAFL club, therefore the general-
isability of results to other levels is unknown. Due to the 
low number of concussions reported, and the three injury 
groups, it is likely that this analysis may be underpowered. 
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Issues with sample size may be addressed in future research 
by considering the use of penalised GEE analysis in alternate 
statistical packages where this procedure is available. Third, 
the self-report nature of the study means the WIRS relies 
on accurate and honest reporting from players, although 
the WIRS validation and test–retest reliability suggests the 
responses were accurate. Ideally, data would be collected 
using medical and allied health practitioner reports to 
ensure diagnostic accuracy. However, a semiprofessional 
environment, relying on medical teams to collect accu-
rate and reliable injury data, can be difficult for numerous 
reasons. Players may choose to withhold injury informa-
tion from medical staff for fear of being withheld from 
competition, not recognising that an injury has occurred, 
or not perceiving the injury as serious enough to warrant 
reporting.66 67 74 Under-reporting can be compounded at 
a semiprofessional and community level, due to reduced 
access to qualified medical staff.72 Therefore, coded self-
report methodology may overcome some of these barriers 
and elicit greater compliance in injury and concussion 
reporting.66 Finally, while effort was made to control for 
additional factors which may influence the presence of 
depressive symptoms, due to the multifactorial nature of 
mental health, other unmeasured factors may have influ-
enced the findings.

Conclusion
Often the focus in AF is based around performance or 
physical health, yet our research considered an aspect 
of mental health. Specifically, it is the first study to 
consider the effect of recent concussion and subconcus-
sive impacts on an AF player’s depressive symptoms. In 
summary, WAFL players may elicit an increase in depres-
sive symptoms, following recent exposure to concussion. 
However, it appears subconcussive impacts do not signifi-
cantly elicit the same emotional response. Recognising 
AF players may experience emotional changes following 
concussion, can assist medical staff and coaches with 
providing education and ongoing care for players, 
thereby improving the well-being of their players.
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