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Foreword 

Submitted in partial fulfillment of the requirements of the BSc Psychology degree, Reykjavik 

University, this thesis is presented in the style of an article for submission to a peer-reviewed 

journal.  

This thesis was completed in the Spring of 2021 and may therefore have been significantly 

impacted by the COVID-19 pandemic. The thesis and its findings should be viewed in light 

of that.  
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Abstract 

Participating in sports is a risk factor for sustaining a concussion. Research has demonstrated 

that female athletes are at greater risk of experiencing worse concussion symptoms than male 

athletes. However, symptoms associated with concussions are non-specific and therefore 

present among populations that have not sustained concussions. The primary purpose of this 

study was to compare the severity and frequency of current concussion symptoms among 

female athletes with a history of concussions to female athletes with no history of 

concussions. A total of 70 female athletes participated in the study, 26 participants had a 

history of concussions, and 44 participants had no history of concussions. Participants 

answered the SCAT-5 concussion symptom list during semi-structured interviews. Symptom 

severity scores and frequency of reported symptoms was compared between the groups using 

independent t-tests. Participants with a history of concussion had significantly higher 

symptom severity scores than participants with no concussion history. Also, all current 

concussion symptoms were more frequent in the concussion group then the no concussion 

group. More participants in the concussion group reported worsening of symptoms with 

mental and physical activity.  

 

Keywords: Concussion symptoms, symptom severity, female athletes 

 

Útdráttur 

Fyrri rannsóknir hafa sýnt að þátttaka í íþróttum er áhættuþáttur fyrir að hljóta heilahristing. 

Þá hafa rannsóknir einnig bent til þess að konur í íþróttum séu í meiri hættu á að finna fyrir 

verri einkenum í kjölfar heilahristings en karlar í íþróttum. En einkenni heilahristings eru 

ósérstæk og eru þess vegna til staðar hjá hópum sem ekki hafa hlotið heilahristing. Markmið 

rannsóknarinnar var að bera saman alvarleika og fjölda heilahristingseinkenna hjá 

íþróttakonum sem hafa fengið heilahristing og sem hafa ekki fengið heilahristing. Fjöldi 

þátttakenda í rannsókninni voru 70 íþróttakonur, þar af voru 26 sem höfðu fengið 

heilahristing og 44 sem höfðu aldrei fengið heilahristing. Þátttakendur voru boðaðir í hálf-

stöðluð viðtöl og svöruðu SCAT-5 heilahristings einkennalistanum. Alvarleiki og fjöldi 

einkenna þátttakenda var borinn saman milli hópanna með óháðum t-prófum. Niðurstöður 

sýndu fram á alvarlegri heilahristingseinkenni hjá heilahristings hópunum og fleiri einkenni 

voru tilkynnt í þessum hópum. Þá voru einnig fleiri þátttakendur í heilahristingshópnum sem 

tóku fram að einkenni versnuðu við líkamlega eða andlega virkni. 

 

Lykilorð: Heilahristings einkenni, alvarleiki einkenna, íþróttakonur  
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Severity and Frequency of Concussion Symptoms in Female Athletes in Iceland 

According to the Centers for Disease Control and Prevention (2003), concussions are the 

most common form of traumatic brain injuries. In 2014, 2.8 million traumatic brain injury-

related emergency department visits, hospitalizations, and deaths occurred in the U.S. 

(Centers for Disease Control and Prevention, 2019). The estimated number of concussions 

was most likely underestimated, since it did not account for those who did not seek care or 

sought care outside of a hospital setting. According to the Berlin Consensus Statement in 

Sports (McCrory et al., 2017), a concussion is a form of a traumatic brain injury caused by 

biomechanical forces that usually leads to impaired neurological function. Participating in 

sports is a significant risk factor for sustaining a concussion (Laker, 2011), and previous 

studies have demonstrated that female athletes are at greater risk of sustaining a concussion 

than male athletes (Covassin et al., 2018; McGroarty et al., 2020). Concussions also appear to 

be more frequent and severe in female athletes and long-lasting symptoms are more common 

(Covassin et al., 2018; McGroarty et al., 2020). The increased risk for female athletes to 

sustain a concussion highlights the importance of understanding how concussion symptoms 

affect female athletes.   

Post-concussion symptoms 

Concussions usually occur following a blow to the head or the body, causing 

movement to the brain (McCrory et al., 2017). It has been hypothesized that the movement of 

the brain leads to an axonal damage to the neurons in the brain and as a result, the individual 

experiences neurological symptoms (Mullally, 2017; Solomon, 2005). Symptoms associated 

with concussions apply to several domains, such as cognitive, emotional, and physical 

functioning (McCrory et al., 2017), for instance, memory disruption (Covassin et al., 2013; 

Sandel et al., 2017), cognitive decline (Broshek et al., 2005), sadness, irritability, headaches, 

fatigue and low energy (Baker et al., 2016). 
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Immediately after a concussion, headaches and dizziness are the most frequently 

reported concussion symptoms (Guskiewicz et al., 2000; Merritt et al., 2015; Mullally, 2017; 

Solomon, 2005, 2009; Yang et al., 2007). Yang and colleagues (2007) found that participants 

were more likely to report headaches and dizziness the first two weeks after the injury, while 

depression and irritability were more common one month after the injury. In addition to 

headaches, some studies have demonstrated the symptom fatigue or low energy to be a 

common concussion symptom (Frommer et al., 2011; Norrie et al., 2010). It is estimated that 

in 80-90% cases, symptoms resolve within 7-10 days, while in 10-20% cases symptoms 

persist for three months or longer (Mullally, 2017). According to the Berlin Consensus 

Statement on Concussion in Sport (McCrory, 2017), concussion symptoms that remain 

present for 10-14 days or longer after the injury are referred to as persistent symptoms.  

The presence of persistent concussion symptoms can have negative effects on the 

individual’s quality of life (Emanuelson et al., 2003; Houston et al., 2016). For example, 

individuals suffering from concussion symptoms may lose substantial time from work or 

school due to the presence of concussion symptoms (Chu et al., 2017; Wilmoth et al., 2019). 

In addition, studies have suggested that engaging in physical and mental activity can lead to 

worsening of the symptoms (Baker et al., 2020; Kozlowski et al., 2013). Kozlowski and 

colleagues (2013) demonstrated worsening of concussion symptoms among participants 

during physical exercise, and a small but significant portion reported symptoms they had not 

experienced prior to engaging in physical activity, e.g. running on a treadmill, when 

participating in the study. 

Understanding the severity of concussion symptoms is important since it has been found  

to predict the prognosis of the symptoms (Grubenhoff et al., 2014; Houck et al., 2019). For 

example, increased total symptom severity score can predict symptom persistence four weeks 

after the injury (Meehan et al., 2013). Grubenhoff and colleagues (2014) suggested that with 
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increased symptom severity immediately after a concussion, participants were more likely to 

experience three or more concussion symptoms for more than one month following the 

injury. Increased symptom severity has also been associated with cognitive decline (Sterr et 

al., 2006) and changes in brain connectivity (Churchill et al., 2018).  

Due to the non-specificity and wide range of symptoms associated with concussions, 

concussion-like symptoms are present in people that have not sustained concussions (Asken 

et al., 2017; Chan, 2001; Garden & Sullivan, 2010; Polinder et al., 2018; Voormolen et al., 

2019). Previous studies on concussion symptoms in the general population suggests that 

approximately 40% of people report symptoms associated with concussions regardless of a 

history of concussions (Voormolen et al., 2019). Another study demonstrated that in a healthy 

sample, 92% of participants reported three or more symptoms associated with concussions 

(Garden & Sullivan, 2010). With that being said, symptoms associated with concussions have 

been found to be more severe and frequent in individuals with a history of concussions 

compared to individuals with no history of concussions (Colvin et al., 2009; Moser et al., 

2005; Oyegbile et al., 2018). 

Concussion in sports 

Concussions are a common type of sports-related injuries (Daneshvar et al., 2011). 

Therefore, athletes are a population at risk for sustaining a concussion (Laker, 2011). It is 

estimated that 1.6-3.8 million sports-related brain injuries occur annually (Langlois et al., 

2006). Sports-related concussions are more likely to occur during a tournament than in 

practice (Mooney et al., 2020) and the most common cause is player-to-player contact (Dick, 

2009; Vedung et al., 2020). Concussions are especially common in contact sports, e.g. ice 

hockey and tae-kwon-do (Tommasone & McLeod, 2006). In an Icelandic sample of 319 

athletes, concussions were most frequent among soccer players, followed by handball and 

basketball players (Hermannsson et al., 2014). Common concussion symptoms in sports are 
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cognitive decline and memory deficits (Decq et al., 2016; Fazio et al., 2007; Manley et al., 

2017). Fazio (2007) demonstrated cognitive decline both in concussed athletes that 

experienced concussion symptoms and concussed athletes that did not experience symptoms. 

Studies have also suggested that athletes who have sustained multiple concussions during 

their career are at greater risk to experience cognitive impairment and depression later in life 

(Decq et al., 2016; Manley et al., 2017). 

There is evidence that a portion of athletes does not report concussion incidences and  

concussion symptoms (Delaney et al., 2015; Kerr et al., 2014; Meier et al., 2015; Torres et 

al., 2013). Therefore, presumably many concussions go undiagnosed (Meehan et al., 2013). 

In a sample of 469 athletes, 19.8% believed they had sustained a concussion and 78% thereof 

did not seek medical assistance (Delaney et al., 2015). Some of the most common reasons 

among athletes for not reporting concussions was not considering the symptoms severe 

enough (Delaney et al., 2015; Kerr et al., 2014), not wanting to leave the game or practice 

and lack of knowledge (Kerr, et al., 2014).  

Female athletes 

The literature has indicated that concussions are more frequent and severe among female 

athletes than male athletes (Berz et al., 2013; Covassin et al., 2018; McGroarty et al., 2020; 

Tator et al., 2016). After sustaining a concussion, women also report more frequent and 

severe concussion symptoms and tend to take longer time to recover from concussions (Baker 

et al., 2016; Berz et al., 2013; Sandel et al., 2017; Vedung et al., 2020). The reason why 

women are at more risk for sustaining concussions and experiencing worse outcomes is not 

apparent. Possible explanations for worse concussion outcomes could be related to gender 

differences in hormonal and biomechanical factors (McGroarty, 2020), and that female 

athletes may have greater intentions to report symptoms then male athletes (Kroshus et al., 

2017). In a systematic review by McGroarty and colleagues (2020) on concussions among 
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female athletes 25 out of 44 articles met the criteria for the review and were considered good 

or fair. The authors concluded that despite research demonstrating female athletes to be at 

greater risk to sustain a concussion, underreporting of concussions is present among female 

athletes. 

Despite the literature demonstrating that women are at greater risk of sustaining a 

concussion, there is lack of research that takes sex into consideration (Cancelliere et al., 

2016). The underrepresentation of women in concussion research and the increased risk for 

female athletes to sustain a concussion, highlights the importance of understanding how 

concussions and following symptoms affect female athletes.  

The current study 

Due to the increased risk for female athletes to experience worse concussion outcomes 

the goal of this study was to compare frequency and severity of current concussion symptoms 

in female athletes with a history of concussions and female athletes with no history of 

concussions. Whether participants reported symptoms worsening after physical or mental 

activity was also examined. This is the first study in Iceland to compare the severity of 

concussion symptoms in female athletes with and without a history of concussion. The 

following hypothesis will be tested:  

1. Female athletes with a history of concussions self-report more frequent current 

concussion symptoms than female athletes with no history of concussions. 

2. Female athletes with a history of concussions self-report more severe current 

concussion symptoms than female athletes with no history of concussions. 

3. There is a relationship between worsening of current concussion symptoms during 

physical and mental activity and a history of previous concussions in female athletes. 

 

Method 

Participants 
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Participants in the study were current and former female athletes in Iceland. The total 

number of participants was 70. The percentage of participants who had sustained a 

concussion was 37% (n = 26), and the percentage of participants who had not sustained a 

concussion was 63% (n = 44). The age range was 20-47 years, and the mean age was 30.47 

years (SD = 7.75). The most common sport played was soccer (36%), followed by handball 

(34%). Other sports played were basketball (23%), ice-hockey (4%), and mixed martial arts 

(3%), see table 1. In the concussion group, a total 69% participants were currently 

participating in sports and 31% had retired. In the no concussion group, 41% of participants 

were currently participating in sports and 59% had retired.  

 

Table 1 

Demographic factors of participants in the concussion group and no concussion group 

Variables Concussion 

(n=26) 

No concussion 

(n=44) 

 

Mean age 

 

30.96 

(SD=7.23) 

 

30.18 

(SD=8.10) 

Sport   

Soccer 35% 36% 

Handball 35% 34% 

Basketball 12% 30% 

Ice-hockey 12% - 

Mixed material arts 8% - 

Education   

High school 23% 30% 
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Vocational school 12% 7% 

Bachelor’s degree 62% 37% 

Master’s degree 4% 23% 

Doctorate - 2% 

 

Measures 

The symptom evaluation scale from The Sport Concussion Assessment Tool 5 

(SCAT-5) was used to measure current concussion symptoms. The SCAT-5 is an assessment 

tool used to assess sports-related concussions and consists of six components (McCrory et al., 

2017). SCAT-5 was developed as a sideline evaluation for concussions in sports and 

recommended to be used when an injury occurs or shortly after. However, the symptom 

evaluation scale can be used more diversely. The symptom evaluation scale is a self-report 

questionnaire consisting of 22 items, each representing a specific symptom, which severity is 

evaluated on a seven-point scale from zero (non-existent) to six (severe). For example, 

“headache“, none: 0, mild: 1, 2, moderate: 3, 4, severe: 5, 6. Following the symptom 

evaluation scale, the questions “Do your symptoms get worse with physical activity?” and 

“Do your symptoms get worse with mental activity?” are listed. A higher total symptom 

score indicates greater number of symptoms, and a higher severity score indicates more 

severe score. Symptom severity scores were calculated in the current study. The lowest 

possible symptom score is 0, and the highest is 132. In study, the symptom severity scores 

ranged from 0-85. 

Robinson (2019) examined psychometric and measurement properties of the SCAT-5 

symptom evaluation scale. He found the scale to have high reliability but suggested that the 

scale lacked validity. The scale has also been demonstrated to have moderate to high test-

retest reliability (Hänninen et al., 2021). For this study, an Icelandic version of the self-
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evaluation scale was used (see appendix). Reliability was high, with Cronbach’s α = .95 for 

the concussion group and α = .83 for the no concussion group. 

Procedure 

The current study is a part of an ongoing project at Reykjavík University on 

concussions among athletes in Iceland, Concussion in Icelandic Athletes: A Multi-Component 

Study (Jónsdóttir et. al., n.d; Kristjánsdóttir et al., 2020; Unnsteinsdóttir et al., n.d.). The 

study has been approved by the National Bioethics Committee (no: 17-183-S1). All 

participants gave informed consent when first participating in the multi-component study. 

Contact information provided by participants in earlier stages of the multi-component study 

was used to contact participants. Participants were contacted and invited to participate in the 

current study via phone call. The definition of a concussion according to the Berlin 

Consensus Statement on Concussion in Sport (McCrory, 2017) was read for all participants 

during the phone call and participants confirmed if they believed they had sustained a 

concussion or not.  

Data collection was carried out at Reykjavík University from June to August of 2020. 

Data for the concussion group was collected alongside VR/EEG measures for the multi-

component study. Data collection for the no concussion group was collected during data 

collection for a control group for the multi-component study and was separate from the 

VR/EEG measures. Semi-structured interviews were used collect the data. Participants were 

interviewed separately, and all interviews took place in a closed room with no distractions. 

During the interviews, all participants read the definition of a concussion and answered the 

SCAT-5 symptom evaluation scale. Participants did not receive reimbursements for their 

participation. After participation, participants were thanked for their involvement in the 

study.  
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Research design and statistical procedure 

 Data was gathered from all participants during the same period. The research design 

was a cross-sectional design, and the sampling method in the multi-component study was a 

snowball sampling from a sample of athletes in Iceland. The independent variable was self-

reported concussion history, and the dependent variable was the frequency of the symptoms 

and the symptom severity on the SCAT-5 symptom evaluation scale.  

All data was processed using IBM SPSS Statistics. Descriptive statistics were used to 

assess the frequency and severity of concussion symptoms (mean, standard deviation, 

minimum values, and maximum values). An independent t-test was used to compare the 

number of symptoms reported in both groups and a chi-square test was used to assess the 

frequency of concussion symptoms in each group. To calculate the total symptom severity 

score, the mean severity score for the symptoms was added together and compared using an 

independent t-test. Independent t-tests were also used to compare the average severity score 

for each symptom on the SCAT-5 symptom evaluation scale between the groups. All 70 

participants answered the SCAT-5 symptom evaluation scale, three participants answered 21 

out of 22 symptoms. To account for the missing values, sum of means was calculated. A chi-

square test was used to compare the frequency of participants that reported worsening 

symptoms with physical activity and with mental activity. The criterion for significance for 

all analysis was p < .05. 

Regarding the independent t-tests, the assumption of independence was met since data 

for the groups was gathered independently. The assumption that the data should at least be on 

an interval scale was met since the symptoms in the SCAT-5 symptom evaluation scale were 

on a seven-point scale. Finally, the assumption of homogeneity of variance was assessed 

using Levene’s test. In cases where p < .05, equal variances were not assumed, and degrees of 

freedom adjusted.  
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Results 

Frequency of reported symptoms 

The range of the number of current concussion symptoms was 4–22 symptoms in the 

concussion group and 0-14 in the no concussion group. The average number of current 

concussion symptoms was higher in the concussion group than the no concussion group and 

the difference 95% CI [7.18, 12.20] was significant, t(39) = 7.81, p < .001, with an effect size 

of d = 2.13. See table 2 for means, standard deviation and significance.  

 

Table 2 

Means, standard deviations and statistical significance for number of symptoms in the 

concussion group and the no-concussion group 

Concussion No concussion  

n M SD n M SD t 

26 13.81 5.61 44 4.11 3.79 7.81* 

Note. M = mean, SD = standard deviation, t = t-value. Statistical significance: *p < .05.  

 

The frequency of reported symptoms on the SCAT-5 symptom evaluation scale for 

both groups is presented in figure 1. All symptoms were more frequent among participants 

with a history of concussions. The most commonly reported symptoms in the concussion 

group were fatigue or low energy (88%), headache (88%) and drowsiness (88%). The most 

frequent symptom in the no-concussion group was fatigue and low energy (50%), followed 

by drowsiness (41%), nervousness and anxiousness (39%). The least reported symptom in the 

concussion group was feeling like in a fog (23%) and the least commonly reported symptom 

in the no-concussion group was balance problems (2%).  
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Figure 1 

Frequencies of reported symptoms on the SCAT-5 symptom evaluation scale in the 

concussion group and no concussion group 

 

Comparison of symptom severity scores 

Symptom severity scores ranged from 4–85 in the concussion group, and 0-44 in the 

no concussion group. The symptom severity score was higher in the concussion group than 

the no concussion group. The difference in symptom severity scores for the groups 95% CI 

[17.39, 37.32] was significant, t(30) = 5.61, p < .001, with an effect size of d = 1.67. See table 

3 for means, standard deviation and significance.  

 

Table 3 

Means, standard deviations and statistical significance for symptom severity for the 

concussion group and the no-concussion group 

Concussion No concussion  

n M SD n M SD t 

26 36.47 23.71 44 9.11 9.75 5.61* 

Note. M = mean, SD = standard deviation, t = t-value. Statistical significance: *p < .05.  
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The average severity score was higher across all symptoms in the concussion group 

when compared to the no concussion group (Table 4). The difference was significant across 

all symptoms, except the symptoms nausea (p = 0.051) and/or vomiting and feeling like in a 

fog (p = 0.054). The highest average severity score on a single symptom in the concussion 

group was the symptom fatigue or low energy (M = 2.85) followed by the symptoms 

difficulty concentrating (M = 2.73), and drowsiness (M = 2.58). The highest average severity 

score on a single symptom in the no concussion group was also the symptom fatigue and low 

energy (M = 1.18), followed by the symptoms drowsiness (M = 0.77) and trouble falling 

asleep (M = 0.64). The lowest average severity score in the concussion group was the 

symptom confusion (M = 0.65) and the lowest average severity score in the no-concussion 

group was the symptom balance problems (M = 0.02). The symptom with the largest 

difference in average severity between the groups was difficulty concentrating, M = 2.73 in 

the concussion group and M = 0.36 in the no concussion group. Thereafter, difficulty 

remembering, M = 2.28 in the concussion group and M = 0.25 in the no concussion group,  

and neck pain, M = 2.27 in the no concussion group and M = 0.36 in the no concussion group.  

 

Table 4 

Means, standard deviations and statistical significance for each concussion symptom for the 

concussion group and the no-concussion group 

 Concussion No concussion  

Symptoms n M SD  n M SD  t 

Headache 26 2.27 1.45  44 0.52 1.00  5.33** 

Pressure in head 26 1.92 1.57  44 0.11 0.44  5.73** 

Neck pain 26 2.27 1.73  44 0.36 1.14  5.00** 

Nausea and/or vomiting 26 0.77 1.36  44 0.18 0.76  2.02 
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Dizziness 26 1.31 1.64  44 0.43 1.02  2.45* 

Blurred vision 26 1.12 1.50  44 0.16 0.57  3.11* 

Balance problems 26 1.23 1.56  44 0.02 1.51  3.88** 

Sensitivity to light 25 1.48 1.61  44 0.59 1.30  2.36* 

Sensitivity to noise 26 1.77 1.66  44 0.39 0.97  3.88** 

Feeling slowed down 26 1.23 1.48  44 0.14 0.46  3.67** 

Feeling like in a fog 26 0.73 1.48  44 0.11 0.62  2.02 

Don’t feel right 26 1.19 1.60  44 0.25 0.75  2.82* 

Difficulty concentrating 26 2.73 2.10  44 0.36 0.83  5.48** 

Difficulty remembering 25 2.28 1.86  44 0.25 0.97  5.08** 

Fatigue or low energy 26 2.85 1.64  44 1.18 1.32  4.66** 

Confusion 26 0.65 1.13  44 0.11 0.54  2.29* 

Drowsiness 26 2.58 1.67  44 0.77 1.00  4.98** 

More emotional 25 1.28 1.43  44 0.50 1.00  2.41* 

Irritability 26 1.31 1.29  44 0.52 0.98  2.68* 

Sadness 26 1.35 1.50  44 0.41 0.84  2.93* 

Nervous or anxious 26 2.23 1.68  44 1.09 1.63  2.80* 

Trouble falling asleep 26 1.92 2.13  44 0.64 1.31  2.80* 

Note. n = sample size, M = mean, SD = standard deviation, t = t-value. Statistical significance: *p < .05, 

**p < .001. 

 

Worsening of symptoms after physical or mental activity 

A chi-square test revealed an association between a history of concussions and 

worsening of symptoms with physical activity, X2(1, N = 70) = 20.81, p < .001, and mental 

activity, X2(1, N = 69) = 10.11, p = .001 (see table 5 for frequencies). 

 

 



CONCUSSION SYMPTOMS IN FEMALE ATHLETES IN ICELAND 17 

Table 5 

Frequency of worsening of symptoms after physical and mental activity 

 

 
 

 
 
 
 
 
 

 

Discussion 

The primary purpose of the present study was to compare the frequency and severity 

of current concussion symptoms on the SCAT-5 symptom evaluation scale among female 

athletes in Iceland with a history of concussions and with no history of concussions. 

Additionally, worsening of concussion symptoms with physical and mental activity for the 

groups was examined and compared.  

Frequency of concussion symptoms 

The first hypothesis was that current concussion symptoms would be more frequent in 

participants with a history of concussions than participants with no history of concussions. 

Although all symptoms were reported in both groups, the first hypothesis was supported since 

all concussion symptoms were more frequent in the concussion group than the no concussion 

group. In addition, the average number of reported symptoms was higher in the concussion 

group. In line with previous research, headaches were one of the most frequently reported 

symptoms in the concussion group, with a total of 88% of participants reporting the symptom 

(Mullally, 2017; Solomon, 2005, 2009; Tator et al., 2016). In comparison, only 25% from the 

no concussion group in the current study reported headaches. These findings are in line with 

Group Concussion No concussion 

 n Yes n No n Yes n No 

Worse with 

physical activity 

12 46% 14 54% 1 2% 43 98% 

Worse with 

mental activity 

16 62% 10 38% 10 23% 33 77% 
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Oyegbile et al. (2018) which showed that headaches were more frequent in participants with 

a history of concussions than with no history of concussions.  

In addition to headaches, 88% of participants in the concussion group reported fatigue 

or low energy. Norrie et al. (2010) found that in 263 participants with mild traumatic brain 

injury, 68% reported experiencing fatigue one week after the injury. Three weeks after the 

injury, 34% reported fatigue. Although Norrie et al. (2010) suggested that the symptom 

fatigue is a common and persistent concussion symptom, the frequency of fatigue or low 

energy was relatively higher in the current study. Since female athletes report more frequent 

concussion symptoms (Broshek et al., 2005), it is possible that one reason for the high 

frequency of fatigue or low energy in the current study was that all participants were female, 

while participants in Norrie et al. (2010) were both female and male. Another possible reason 

for the difference in frequency of the symptom fatigue or low energy is that Norrie et al. 

(2010) took into account the time passed since concussions occurred. Whereas, the current 

study examined current concussion symptoms regardless of the time passed since the injury 

occurred. In addition, 88% of participants reported drowsiness, which has not been as 

prominent in previous studies as headaches and fatigue or low energy. However, as Frommer 

et al. (2011) found in a sample of high school athletes with concussions, 30% of female 

athletes reported the symptom drowsiness, two years after sustaining a concussion. 

Consistent with previous studies, the most frequently reported symptom in the no 

concussion group was the symptom fatigue or low energy, with 50% of participants reporting 

that symptom (Asken et al., 2017; Traustason, 2018). These findings are somewhat consistent 

with results from an Icelandic sample were 65.4% of participants with no history of 

concussions reported the symptom fatigue or low energy (Traustason, 2018). In addition to 

fatigue or low energy, drowsiness and feeling nervous or anxious were the most common 

symptoms in the no concussion group. These findings are also supported by previous studies 
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since both drowsiness, and fatigue are also frequently reported concussion-like symptoms in 

samples without concussions (Asken et al., 2017; Traustason 2018).  

The severity of concussion symptoms 

The second hypothesis was that female athletes with a history of concussions would 

report more severe current concussion symptoms than female athletes with no history of 

concussions. In support to the hypothesis, participants with history of concussions had a 

higher total symptom severity score than participants with no history of concussions. In 

addition, the average severity score for each symptom was higher in the concussion group 

than the no concussion group across all symptoms. However, the difference between the 

groups was not significant on the symptoms nausea and/or vomiting and feeling like in a fog. 

Although, the difference was not significant on nausea and/or vomiting and feeling like in a 

fog, the p values for both symptoms were close to the criteria for significance.  

The overall difference in severity of concussion symptoms is consistent with Oyegbile 

et al., (2018) where concussion symptoms were more severe among participants with a 

history of one or more concussions than participants with no history of concussions. The 

greatest difference in average severity of current concussion symptoms between the 

concussion group and the no concussion group was on the symptoms difficulty concentrating 

and difficulty remembering. Corrsepondingly, previous studies have demonstrated worse 

perfomance on memory and attention measures among athletes with a history of concussions 

compared to atheletes with no history of concussions (Colvin et al., 2009; Moser et al., 2005). 

In the current study the symptom fatigue and low energy had the highest average 

symptom severity score in concussion group. In addition, the symptoms difficulty 

concentrating and drowsiness had the highest average symptom severity score in the 

concussion group. The average symptom severity on individual symptoms was in line with 

findings demonstrated by Kontos et al. (2012). In their study, the symptoms difficulty 
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concentrating, fatigue and drowsiness, in addition to sleeping less than usual and trouble 

falling asleep, were the symptoms with the highest average severity score in a sample of 1438 

athletes with a history of concussions. Similarly, Houck et al. (2019) demonstrated that 

difficulty concentrating and fatigue or low energy were the symptoms with the highest 

average symptom severity score 7-14 days after sustaining a concussion, and in Macartney et 

al. (2018) these were also the most severe symptoms, 84 days after sustaining a concussion. 

In the no concussion group, fatigue or low energy was also the symptom with the 

highest average symptom severity score, followed by drowsiness and feeling nervous or 

anxious. However, Kontos et al. (2012) showed that among 30,455 healthy athletes, the 

symptoms sleeping less than usual and trouble falling asleep had the highest average severity. 

In Garden and Sullivan’s study (2010), 30% of participants with no history of concussions 

reported moderate or severe symptoms associated with a concussion. Therefore, the presence 

of concussion-like symptoms in participants with no history of concussion in the current 

study was in line with previous research.  

Worsening of concussion symptoms 

The final hypothesis was that participants with a history of concussions would be 

more likely to report more severe symptoms when engaging in physical or mental activity. A 

history of concussions was more strongly associated with reports of worsening of symptoms 

with physical and mental activity, compared to no history of concussions. Therefore, the third 

hypothesis was supported. These findings are consistent with previous research, which has 

demonstrated worsening symptoms following physical activity (Kozlowski et al., 2013) and 

mental activity (Baker et al., 2020). A stronger association between having a history of 

concussions and worsening of concussion symptoms suggests that worsening of concussion 

symptoms can further differentiate participants with a history of concussions from 

participants with no history of concussions.   
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Strengths 

One strength of the current study was the similarity between participants in the 

concussion group and no concussion group. The mean age in both groups was approximately 

30 years, the most common sport in both groups was soccer, followed by handball and all 

participants were current or former female athletes in Iceland. Another strength was that the 

definition of a concussion was read to all participants when invited to participate in the 

interviews in the current study. Then, all participants read the definition at the beginning of 

the interviews. By reading the definition during the phone call and having the participants 

reading the definition at the beginning of the interview, participants should have had a clear 

idea of what was meant by a concussion. If participants were unsure if they had sustained a 

concussion or not, they had an opportunity to ask the researchers further questions. Therefore, 

it is unlikely that participants with a history of concussions were included in the no 

concussion group and vice versa. Another strength in the study was that concussion 

symptoms were assessed using the SCAT-5 symptom evaluation scale, which in line with 

Robinson (2019) had good reliability. Finally, the current study is the first study in Iceland to 

compare the severity of concussion symptoms between female athletes with a history of 

concussions and with no history of concussions. Therefore, the results from the current study 

may add knowledge to the increasing body of research on concussions among female 

athletes. 

Limitations 

The current study had some limitations. One limitation was the small sample size and 

difference in sample size between the groups, somewhat decreasing the generalizability of the 

results. Comparing the frequency of concussion symptoms with a larger sample size might 

give a more accurate reflection of the severity and frequency of concussion symptoms. 

Another possible limitation was that the current study did not account for the time passed 
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since participants from the concussion group sustained a concussion. Studies on persistent 

concussion symptoms have demonstrated changes in symptoms over time, from days to 

months following the concussion (Macartney et al., 2018; Yang et al., 2007). Also, the 

current study simply divided participants into groups, based on if they had sustained a 

concussion or not. However, multiple concussions may increase the risk of more severe 

symptoms (Castile et al., 2012) and therefore including the number of concussions, could 

give a more accurate understanding of the frequency and severity of symptoms in the 

concussion group.  

Conclusion and future recommendations 

Female athletes are at increased risk to sustain more frequent and severe concussions 

compared to male athletes (Asken et al., 2017; Covassin et al., 2018; McGroarty et al., 2020). 

Nonetheless, women are underrepresented in the concussion literature (Cancelliere et al., 

2016). Therefore, the current study set out to examine the frequency and severity of 

concussion symptoms in female athletes in Iceland with a history of concussions and with no 

history of concussions. The findings from the current study demonstrate the frequency and 

severity of concussion symptoms in a sample of female athletes in Iceland. Further, the study 

highlights the difference in presentation of symptoms associated with concussions in female 

athletes with a history of concussions and no history of concussions. The assessment of the 

frequency of current concussion symptoms demonstrated that all symptoms were present both 

in the concussion group and the no concussion group, and all symptoms were more frequent 

in the concussion group. The assessment of the severity of the symptoms proved to be 

important to further differentiate between participants with a history of concussions from 

participants with no history of concussions, since the average symptom severity score and 

most symptoms were more severe in the concussions group. Finally, worsening of concussion 
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symptoms with physical and mental activity further demonstrated a contrast between 

participants with a history of concussions and no history of concussions.  

To further understand the presentation of concussion symptoms in female athletes, 

future research should examine the effects of predictive factors, e.g., the number of 

concussions or the time passed since the injury, on the difference in symptom severity and 

frequency. In addition, it would be interesting to explore if a similar difference in symptom 

severity is present in other groups that are at risk to sustain concussions.   
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Appendix 

 
Spyrjið já/nei. Ef finnur fyrir, biðjið þá á skalanum 1-6 þar sem 1 er mild einkenni og 6 

alvarleg.  

 Ekki/Nei Mild  Hófsöm Alvarleg 

a) Höfuðverkur  0 1 2 3 4 5 6 

b) ,,Þrýstingur” í höfði 0 1 2 3 4 5 6 

c) Verkur í hálsi  0 1 2 3 4 5 6 

d) Ógleði eða uppköst 0 1 2 3 4 5 6 

e) Svimi  0 1 2 3 4 5 6 

f) Óskýr sjón  0 1 2 3 4 5 6 

g) Skert jafnvægi  0 1 2 3 4 5 6 

h) Viðkvæmni fyrir ljósi  0 1 2 3 4 5 6 

i) Viðkvæmni fyrir hávaða

  

0 1 2 3 4 5 6 

j) Leið eins og ,,hægt væri” á 

mér  

0 1 2 3 4 5 6 

k) Leið eins og ,,í þoku”  0 1 2 3 4 5 6 

l) ,,Leið ekki eins og 

venjulega“  

0 1 2 3 4 5 6 

m) Einbeitingarerfiðleikar

   

0 1 2 3 4 5 6 

n) Minniserfiðleikar 

  

0 1 2 3 4 5 6 

o) Þreyta eða lítil orka 

  

0 1 2 3 4 5 6 

p) Rugl   

  

0 1 2 3 4 5 6 

q) Syfja   

  

0 1 2 3 4 5 6 

r) Tilfinningaríkari en 

venjulega  

0 1 2 3 4 5 6 

s) Pirringur  

  

0 1 2 3 4 5 6 

t) Depurð  

  

0 1 2 3 4 5 6 

u) Stress eða kvíði 

   

0 1 2 3 4 5 6 

v) Erfiðleikar við að sofna

   

0 1 2 3 4 5 6 

w) Engin einkenni 

   

0 1 2 3 4 5 6 

 0 1 2 3 4 5 6 

 

 Versnuða þessi einkenni við líkamlega virkni (við það að hreyfa þig td. Við að labba í 

vinnuna/skólann, hjóla, ganga upp tröppur)?     Já   Nei      Man ekki    
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Versnuða þessi einkenni við hugræna virkni (við það að nota hugann td. Við að vera í 

tölvunni, lesa, horfa á sjónvarpið) ?     Já   Nei      Man ekki    
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