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ARTICLE INFO ABSTRACT

Keywords: Purpose: Exercise and sport participation lead to many physical and psychosocial benefits.
Stammer However, barriers to exercise and sporting participation exist. This study aims to examine if
Stuttering

stammering acts as a barrier to exercise and sporting participation in adults.

Methods: One hundred and six adults who stammer (male n = 74, female n = 32; 33.83 + 14.5
years) completed an anonymous questionnaire which evaluated their stammering history, exer-
cise and sporting participation, views on why they exercise, whether stammering prevented or
negatively influenced their participation in exercise or sport. Descriptive statistics were then
calculated.

Results: The majority (90.6 %) of participants take part in some form of exercise/sport. However,
their stammer prevented them from taking part in a specific exercise/sport at least once (49.1 %),
due to being too nervous to introduce themselves, nervous or fear of stammering or being judged.
Their stammer also negatively impacted their involvement when participating at least once (42.4
%), with not feeling part of the team and fear of speaking reported. Self-disclosure of their
stammer and improving awareness of stammering were identified as common facilitators for
taking part in exercise/sport.

Conclusion: Stammering was not found to impact general participation in exercise and sport but
was identified as a barrier to partaking in specific exercise and sport and their enjoyment thereof.
Encouraging those who stammer to inform those involved in sport and exercise (e.g. fellow
players, coaches) about their stammer and improving stammer awareness across the general and
sporting population may encourage further participation in exercise and sport in those who
stammer.

Physical activity

1. Introduction

There are a multitude of benefits associated with exercise and sport participation, including improved cardiovascular and respi-
ratory function (Fuertes et al., 2018; Nystoriak & Bhatnagar, 2018), enhanced psychological well-being and quality of life (Martin
et al., 2009; Zubala et al., 2017) and reduced risk of chronic non-communicable diseases (Ding et al., 2016). Despite these benefits,
27.5 % of the global population remains physically inactive (Guthold et al., 2018), with physical inactivity being the fourth leading
cause of death worldwide (Kohl et al., 2012). In addition, the total economic burden of physical inactivity is very significant (Ding
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et al., 2016). Sport is defined by the European Sports Chapter in 2001 as “all forms of physical activity which, through casual or
organised participation, aim at expressing or improving physical fitness and mental wellbeing, forming social relationships or
obtaining results in competition at all levels”. Exercise on the other hand is defined as planned, structured and repetitive bodily
movements that are performed repeatedly over an extended period of time, with the intent to improve or maintain physical fitness,
performance or health (Bouchard et al., 2012). It is typically described in terms of mode, intensity, duration and frequency (Bouchard
et al., 2012). Various barriers to partaking in exercise and sport have been reported, including financial pressure and lack of energy,
motivation, support, time and resources (Awadalla et al., 2014; Gomez-Lopez et al., 2010; Reichert et al., 2007). Injury, disease and
disorders may also further limit exercise and sport participation, and anxiety-related disorders, such as social anxiety, have been
highlighted as one such potential barrier (Herdt et al., 2013; Mason et al., 2019).

There are high levels of social anxiety associated with stammering (Blood & Blood, 2016; Blumgart et al., 2010b), and as anxiety
related disorders have been highlighted as a barrier to exercise and sport (Mason et al., 2019), it can be theorised that individuals who
stammer may be discouraged from participation due to their speech. Previous research has found that those who stammer may avoid
participating in activities that involve social communicative and/or anxiety-provoking situations (Blumgart et al., 2010a; Craig et al.,
2009; Craig & Tran, 2006; Iverach & Rapee, 2014; Messenger et al., 2004). Stammering is a disruption in the fluency of verbal
expression characterised by involuntary, audible or silent repetitions, prolongations or complete blocks of sounds, syllables or words
(Biichel & Sommer, 2004; Nicolosi et al., 2004; Wingate, 1964). It has a worldwide prevalence of 5-8 % (Yairi & Ambrose, 2013).
However, 80 % of children recover by adolescence, leaving a 1 % global incidence rate of stammering into adulthood, and a mal-
e/female ratio of 4:1 (Yairi & Ambrose, 2005). Stammering can present as either overt or covert (Murphy et al., 2007). Overt stam-
mering occurs when the person is physically seen to struggle to articulate their speech, often displaying facial distortions/ticks
(Constantino et al., 2017). Covert stammering is when the person tries to conceal their dysfluency, often with avoidance behaviour,
both with words and situations, in the attempt to be perceived as a non-stammering individual (Douglass et al., 2018). Fear of being
evaluated (Blumgart et al., 2010a; Mulcahy et al., 2008), communication fears (Craig & Tran, 2006) and avoidance behaviour (Bailey
etal., 2015; Vanryckeghem et al., 2004) are evident in those who stammer, which may also consequentially negatively impact exercise
or sporting participation. In contrast, exercise and sport has been shown to reduce anxiety in those with an anxiety-related disorder
(Jayakody et al., 2014). Exercise and sport can expose those who stammer to various social settings and provide speaking opportu-
nities, which may also lead to a reduction in avoidance behaviour and social anxiety (Fava et al., 2001). However, to the authors’
knowledge no previous research has examined if stammering is a barrier to exercise and sporting participation in individuals that
stammer. Addressing this as a potential barrier is critical to ensure that those who stammer can avail of, and benefit from, the many
benefits imparted by a physically active lifestyle. Thus, the primary aim of this study was to examine if stammering acts as a barrier to
exercise and sport in adults who stammer.

2. Materials and methods
2.1. Participants

Similar to previous quantitative research in the stammer literature (Boyle, 2013; Plexico et al., 2009; Salvo & Seery, 2021), a
cross-sectional study was implemented using an anonymous questionnaire to adults who stammer (n = 106). Ethical approval was
granted by the local university’s Research Ethics Committee. Participants provided informed consent prior to completing the
questionnaire.

2.2. Instrumentation

An anonymous questionnaire, containing 22 questions in 5 sections, was developed (Supplementary Material 1). Questionnaire
development took place over 3 months. Firstly, the authors met as a group to create a list of concepts that should be included in the
questionnaire to address the aim of the study and these concepts were fleshed out into the subsections of the questionnaire (e.g.
participant background information, history of treatment, stammering severity, participation in sport and exercise, barriers and fa-
cilitators to participation in sport and exercise etc). Following this, the lead authors (SOC and AL) searched the literature for available
published instruments in this field that could be utilised. For topics where no instrument was previously published, or a previously
published instrument was unsuitable due to the population in the study, the two lead authors developed questions and responses
addressing each topic. The authors then reviewed each question independently and met as a group to decide on inclusion, exclusion or
editions required in each question. Finally, once the individual questions were established the authors met again to decide on the
structure of the questionnaire.

Section 1 examined the participants’ personal demographics (age, gender). Section 2 examined their history of stammering, and
their perceived stammering severity during 10 different scenarios on a scale of 0-10 (e.g. talking on the phone to a stranger, talking in a
group of people they are close with, talking to an authority figure) which was adapted from O’Brian et al. (2011). Their previous
engagement in treatment for their stammer was examined in Section 3. Section 4 evaluated participants’ previous experiences with
exercise and sport, including what form of exercise they partake in and whether they feel exercise impacts their quality of life. Their
motivations for exercise were also examined using a scale published by Markland & Ingledew (1997). Finally, Section 5 examined
participants’ perceptions on whether their stammer influenced their involvement in exercise. In this section, participants were
required to reflect on how their stammer may interfere with various scenarios that can occur while partaking in exercise or sport. They
were asked whether exercise/sport positively influenced their stammer (e.g. anxiety, breathing patterns, stammering severity etc), and
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if stammering ever prevented them from taking part in exercise/sport or negatively impacted their involvement. Further questions on
whether they stammer while exercising or are conscious of their stammering while exercising were queried. In addition, participants
were asked whether they think exercise can improve their speech quality, if they were advised that exercise may help their stammer or
if they actively take part in exercise to improve their stammer. Finally, participants were asked an open ended question on what would
make their involvement in exercise or sport easier or more enjoyable regarding their speech, and if they had any additional comments.

Validity was established using a two-round modified Delphi review process (Hasson et al., 2000). Eight experts from associated
fields of this study, speech and language therapy (n = 2), sports psychology (n = 2), physical activity (n = 2) and human behaviour (n =
1) were recruited along with an individual who stammers (n = 1). The inclusion, modification or removal of questions was suggested
by experts and any question that received an approval rating of less than 70 % was removed. The questionnaire was then piloted on 10
people who stammer, and took 16.5 + 6.5 min to complete.

2.3. Data collection

The questionnaire was available online via Google Forms for adults only, and hard-copies were available for adult participants.
Data collection began in February 2020 for 8 weeks. A convenience sample of participants were recruited by contacting public (n = 8)
and private (n = 4) speech therapy centres and stammering support groups and foundations (n = 8) to help distribute the question-
naire. Participants were also recruited from a weekend stammering treatment programme. Social media and word of mouth were
utilised to advertise the questionnaire.

2.4. Data management and analysis

Data were downloaded from Google Forms in Google Sheets format and transferred into SPSS (version 26.0; IBM Corporation). Data
were checked for missing or erroneous responses. For variables where missing data was present the overall proportions or descriptive
statistics were generated from the total number of available valid responses. Frequencies and descriptive statistics were generated from
the responses and open-ended questions were coded into prevailing themes. A stammering severity score was created by summating
the participant’s score on the related ten statements (maximum score of 100), with a higher score indicating greater severity of
stammering. In addition, a total negative impact of stammering on sport and exercise participation score was also created. A mark of
1-5 was assigned to participant’s responses, with 1 being given for those that reported “not at all” and 5 to “completely”. Scores from
all ten statements were summated to give a maximum score of 50. The higher the score the greater the negative impact of stammering.
A Pearson’s correlation was then completed to assess the relationship between stammering severity and total negative impact of
stammering on sport and exercise participation score. Independent samples t-tests were conducted to compare total stammering
severity score between 1) types of exercise they partook in (cardiovascular, resistance etc), 2) participants who played a team sport and
those who didn’t and 3) participants that reported their stammer prevented them from taking part in exercise or sport previously and
those that didn’t.

3. Results
3.1. Participant demographics and self-reported stammering severity

One hundred and six surveys were included in the analysis. Participants were primarily male (69.8 %, n = 74), with a mean age of
33.83 £ 14.5 (range: 18-73) years and the mean age that participants were diagnosed with a stammer was 5.77 + 2.78 years (0-14
years). Participants primarily report greater severity of stammering during public speaking (6.71 + 2.77), speaking to a group of
people who they are not close with (6.34 + 2.45) and speaking to an authority figure (6.25 &+ 2.71) (Table 1). Over eighty percent (n =
85, 80.2 %) of participants reported that the severity of their stammering “often” increases when they are upset, anxious or stressed,
with a further 10.4 % (n = 11) reporting “yes, but rarely”. Most participants had engaged previously with speech therapy both through

Table 1

Self-reported stammering severity during speaking situations (n = 106).
Speaking situation Mean + Standard Deviation Interquartile Range
Public speaking 6.71 + 2.77 4
Speaking to a group of people you are not close with 6.34 + 2.45 3
Speaking to an authority figure 6.25 + 2.72 4
Speaking on the phone to someone you are not close with 5.91 + 2.64 4
Speaking to a stranger 5.74 £ 271 5
Speaking to a person you know, but are not close with 4.74 £ 2.12 3
Speaking to a group of people you are close with 4.34 + 2.15 3
Speaking on the phone to someone you are close with 4.10 + 2.28 4
Speaking to a person you are close with 3.58 +2.09 3
Speaking to yourself 1.57 +1.67 1

Lower values imply lower stammering severity during that particular speaking situation. Interquartile range is a measure of variability of the results
and indicates the middle 50 % of values when ordered from lowest to highest.
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public (70.8 %, n = 75) and private (46.3 %, n = 49) systems.

3.2. Participants experience with exercise

Most participants took part in exercise or sport (n = 96, 90.6 %). Cardiovascular exercise was the most frequent type of exercise
completed (77.9 %), followed by resistance training (50 %) (Table 2). Combining “very true for me” and “true for me” scores, revi-
talisation (66.0 %), positive health (63.2 %) and strength and endurance (60.4 %) were the leading motivators for exercise (Table 3).
The majority of participants found exercise and sport had a positive effect on all measures of quality of life, with wellbeing (69.8 %),
sense of achievement (60.4 %) and their physical (60.4 %) and emotional state (59.5 %) being most positively affected “completely” or
“a lot” (Table 4). Table 5 details participants’ thoughts on whether exercise positively affected their stammering. Over two-thirds of
participants believed exercise or sport had a positive effect on severity of stammering. However, most participants reported exercise or
sport had just “some” or “a little” effect (51.0 %). No significant differences between stammering severity was reported between those
who take part in the differing types of exercise and those that did not (p > 0.05). In addition, stammer severity did not differ between
those that play a team sport (51.6 + 17.3) and those that don’t (49.7 + 2.1, p > 0.05).

3.3. Impact of stammering on exercise involvement

Participants reported that their stammer prevented them from taking part in some form of exercise or sport often (25.5 %, n = 27),
and once (23.6 %, n = 25). Those who reported that exercise prevented them from taking part in exercise and sport previously (54.2 +
20.5) displayed significantly higher self-reported stammering severity than those who did not (45.5 + 2.2, p = 0.02) with a small effect
size (12 = 0.05). Of the participants that provided reasons why stammering was a barrier to exercise (n = 37), being too nervous to
introduce themselves, nervousness/fear of stammering or being judged was predominant (n = 33). Such responses included:

“Too nervous in case I would have to introduce myself”
“I avoid participating in events that involve a verbal registration process”
“I didn’t want to stammer in front of new people, the fear was too intense”
“The fear of the unknown regarding introductions/strangers, and how I thought they’d react”.
Stammering negatively affected participants’ exercise involvement when participating often (22.6 %, n = 24) or once (19.8 %, n =
21), and the reasons provided (n = 27) were: not feeling part of the team (team sport) (n = 11), fear of speaking (n = 9), and bullying (n
= 6). Responses included:

“I felt isolated and I didn’t feel included since I couldn’t actively be conversational with the rest of the group”
“Increased nervousness that people would judge on the stammer and not the physical ability”
“Negative reactions or laughter”

Taking on a leadership role (43.5 %, n = 46), booking appointments over the phone (46.2 %, n = 49), and answering questions
about oneself (e.g. name, address, date of birth) when joining a new team (42.5 %, n = 45), were frequently identified as aspects of
exercise impacted “completely” and “a lot” by stammering (Table 6). Most (62.3 %, n = 67) participants found that individual exercise
was “not at all” affected by stammering, however a much lower number of participants (31.4 %, n = 33) reported group exercise was
“not at all” affected (Table 6). A significant strong relationship between total negative impact of stammering on sport and exercise
participation and stammer severity was observed (r = 0.62, p < 0.0001). When asked if anything could make exercise participation
easier, participants (n = 49) reported that disclosing to teammates/staff would help reduce associated anxiety (63.3 %, n = 31), as well
as increased awareness amongst the general public, teammates, and staff regarding stammering (32.7 %, n = 16).

Participants reported stammering while exercising often (22.6 %, n = 24) or rarely (27.4 %, n = 29), with 22.6 % (n = 24) never
stammering while exercising and 27.4 % (n = 29) were unsure. Participants were often (23.6 %, n = 25) or rarely (27.4 %, n = 29)
conscious of their stammer while exercising, but 38.7 % (n = 41) were never conscious of it and 10.4 % (n = 11) were unsure. While
just 8.5 % (n = 9) were advised to take part in exercise to help their stammering, most participants believe exercise improves the
quality of their speech indirectly (39.6 %, n = 42), directly (13.2 %, n = 14) and somewhat (17.9 %, n = 19). The reasons provided (n =

Table 2
Type of exercise and sport completed (n = 104).
. Complete

Type of exercise % (n)
Cardiovascular exercise (e.g. running, swimming, cycling, brisk walking) 77.9 (81)
Resistance training (e.g. weight training, resistance bands, body weight exercises) 50.0 (52)
Flexibility training (e.g. stretching, yoga) 30.8 (32)
Team sport training (e.g. GAA, rugby, soccer, basketball) 17.3 (18)
Individual sport training (e.g. athletics, tennis, boxing, golf) 13.5(14)
Group fitness class (e.g. spinning) 11.5(12)
Balance training (e.g. Tai Chi) 6.7 (7)
Other 6.7 (7)
Pilates 3.8(4)

Percentage (%) and number (n) of participants that completed the specific type of exercise.
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Table 3

Motivations for participation in exercise and sport (n = 106).
Motivation Very True/True for me Somewhat true for me Very Untrue/Untrue for me

% (n) % (n) % (n)

Revitalisation 66.0 (70) 25.5 (27) 8.5(9)
Positive Health 63.2 (67) 26.4 (28) 10.3 (11)
Strength/Endurance 60.4 (64) 25.5 (27) 14.1 (15)
Enjoyment 59.4 (63) 27.3 (29) 13.2 (14
Challenge 54.7 (58) 34.9 (37) 10.4 (11)
Stress Management 53.8 (57) 29.2 (31) 16.9 (18)
Appearance 50.9 (54) 30.2 (32) 18.8 (20)
Personality 45.3 (48) 34.0 (36) 20.8 (22)
Weight Management 45.3 (48) 28.3 (30) 26.4 (28)
Nimbleness 37.8 (40) 37.8 (40) 24.5 (26)
11l Health Avoidance 36.8 (39) 37.7 (40) 43.4 (46)
Competition 33.1 (35) 32.1 (34) 34.9 (37)
Affiliation 23.6 (25) 26.4 (38) 40.6 (43)
Health Pressure 20.9 (22) 29.5 (31) 49.5 (52)
Social Recognition 18.9 (20) 37.7 (40) 43.4 (46)

Percentage (%) and number (n) of participants that reported their levels of agreement for different motivations for participation in exercise and sport.

Table 4
Positive effect of exercise and sport on quality of life (n = 106).
Completely Alot Some A little Not at all
% (n) % (n) % (n) % (n) % (n)
Well being 24.5 (26) 45.3 (48) 18.9 (20) 9.4 (10) 1.9 (2
Sense of achievement 21.7 (23) 38.7 (41) 25.5 (27) 14.2 (9) 5.7 (6)
Physical state (e.g., tiredness) 17.9 (19) 42.5 (45) 28.3 (30) 7.5 (8) 3.8(4)
Emotional state (e.g., mood) 17.0 (18) 42.5 (45) 25.5 (27) 7.5(8) 7.5(8)
Satisfaction with life 16.0 (17) 36.8 (39) 29.2 (31) 12.3 (13) 5.7 (6)
Sense of control 15.1 (16) 33.0 (35) 34.0 (36) 13.2 (14 4.7 (5)
Sense of worth 14.2 (15) 40.6 (43) 25.5 (27) 13.2(14) 6.6 (7)
Self confidence 12.3 (13) 37.7 (40 34.0 (36) 13.2 (14 2.8(3)
Anxiety 11.3(12) 37.7 (40) 16.0 (17) 26.4 (28) 8.5(9)

Percentage (%) and number (n) of participants that reported their levels of agreement for varying positive effects of exercise and sport on quality of
life.

Table 5
Positive effect of exercise and sport on stammering and speech (n = 106).
Completely Alot Some A little Not at all
% (n) % (n) % (n) % (n) % (n)
Stress 14.2 (15) 31.1(33) 28.3 (30) 11.3(12) 15.1 (16)
Emotional state (e.g. mood) 13.2 (14 32.1 (34) 26.4 (28) 15.1 (16) 13.2 (14)
Anxiety relating to speech 12.3 (13) 22.6 (24) 32.1 (34) 15.1 (16) 17.9 (19
Self confidence 10.4 (11) 37.7 (40) 25.5(27) 13.2(14) 13.2(14)
Physical state (e.g. tiredness) 9.4 (10) 38.7 (41) 26.4 (28) 13.2(14) 12.3 (13)
Breathing patterns 8.5(9) 17.0 (18) 25.5 (27) 30.2 (32) 18.9 (20)
Stammering severity 6.6 (7) 9.4 (10) 18.9 (20) 32.1 (34) 33.0 (35)

Percentage (%) and number (n) of participants that reported their levels of agreement for different positive effects of exercise and sport on their
stammer and speech.

41) for improvements in speech quality were reduced stress and anxiety (31.7 %, n = 13), improved confidence (29.3 %, n = 12),
feeling better (22.0 %, n = 9), and improved breathing patterns (9.76 %, n = 4). However, most participants do not actively take part in
exercise to aid their stammering (80.8 %, n = 84), with just 8.7 % (n = 9) and 10.6 % (n = 11) doing this often or rarely, respectively.

4. Discussion

The vast majority of the individuals who stammer surveyed in the current study are physically active and take part in a variety of
exercise and sporting activities. This is important as taking part in physical activity has a host of physical and psychosocial benefits and
promotes healthy longevity (Vina et al., 2012). However, almost half of participants reported that their stammer prevented them from
taking part in exercise or sport at least once. In addition, those that reported their stammer had prevented them from partaking in
exercise or sport reported a great stammering severity. While no previous studies appear to have examined the relationship between
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Table 6
Negative impact of stammering relating to aspects of involvement in exercise and sport (n = 106).
Completely A lot Some A little Not at all
% (n) % (n) % (n) % (n) % (n)
Leadership role (e.g. captaincy) 24.5 (26) 18.9 (20) 15.1 (16) 20.8 (22) 20.8 (22)
Booking appointment over phone 16.0 (17) 30.2 (32) 18.9 (20) 17.9 (19) 17.0 (18)
Answering questions about yourself 12.3 (13) 30.2 (32) 19.8 (21) 26.4 (28) 11.3(12)
Making friends 11.3 (12) 17.9 19) 29.2 (31) 20.8 (22) 20.8 (22)
Asking for assistance 10.4 (11) 20.8 (22) 15.1 (16) 27.4 (29) 26.4 (28)
Social events (e.g. team bonding) 9.4 (10) 22.6 (24) 20.8 (22) 19.8 (21) 27.4 (29)
Booking appointment in person 8.5(9) 18.9 (20) 28.3 (30) 18.9 (20) 25.5 (27)
Communicating during exercise 5.7 (6) 17.9 (19) 26.4 (28) 29.2 (31) 20.8 (22)
Group exercise 5.7 (6) 16.2 (17) 25.7 (27) 21.0 (22) 31.4 (33)
Individual exercise 3.8(4) 5.7 (6) 8.5(9) 18.9 (20) 63.2 (67)

Percentage (%) and number (n) of participants that reported their levels of agreement for different negative impacts of stammering related to exercise
and sport participation.

stammering and participation in sport and exercise, verbal communication can be an important component of exercise and sport and
previous research has found that communication acts as a barrier to recreational activities in deaf-blind youths (Lieberman & Mac
Vicar, 2003), and adults with aphasia (Blonski et al., 2014). Simple tasks that occur regularly during exercise and sport and are integral
to these activities may require verbal communication and therefore place an individual in a situation where their stammer may occur.
Similar to previous research in the stammer literature (Crichton-Smith, 2002; Plexico et al., 2009), participants in the current study
reported that taking on a leadership role, booking appointments over the phone and answering questions about themselves when
joining a new team were the most frequently identified tasks during exercise and sport impacted by their stammer. In addition, being
too nervous to introduce themselves, nervousness or fear of stammering or perceived judgement due to their stammer were identified
as the main barriers to taking part in exercise and sport in this study. Fear of negative evaluation (Blood & Blood, 2016; Bricker-Katz
et al., 2009) has been previously reported in those that stammer, but also is a common barrier experienced in other populations. For
example, females with obesity have reported that while they would like to take part in physical activity, the risk of experiencing
ridicule and negative comments is too high and mentally draining (Myre et al., 2020). Thus, with the covert tendencies associated with
stammering (Constantino et al., 2017), and willingness to avoid judgement and negative experiences, individuals who stammer may
utilise a self-protection technique and so avoid taking part in exercise and sport (Crichton-Smith, 2002; Jackson et al., 2015; Plexico
et al., 2009).

Stammering also negatively impacted 42.4 % of the sample’s experiences when partaking in exercise or sport. In fact, approxi-
mately 1 in 5 reported these negative experiences occurred often (19.8 %). It is a concern that the enjoyment of these activities can
impact the individual’s motivation to continue taking part (Nielsen et al., 2014). Social inclusion is often recognised as a core
component of sport, with sport often suggested to be an inclusive environment for all (Schaillée et al., 2019). However, participants in
the current study reported not feeling part of the team and experiencing bullying. Negative social attitudes have also been reported as
the largest barrier to exercise in those with a hearing impairment, with participants reporting fear of prejudice and lacking social
confidence as driving factors in their avoidance of exercise (Tsai & Fung, 2005). Bullying is more common in those that stammer (Blood
& Blood, 2004, 2007; Blood et al., 2011), and this can affect them later in life, as adults who had been bullied in childhood, presented
with poorer psychosocial scale scores, regardless of whether they had a stammer or not (Blood & Blood, 2016). In fact, adolescent
males and females who have been bullied have a higher odds of being physically inactive (Henriksen et al., 2016). Sport will experience
the same social issues as society at large (Vveinhardt et al., 2019). Thus, all sporting organisations should have a social inclusion and
anti-bullying policy and clearly detail how any issues are reported and handled (Stefaniuk & Bridel, 2018). In addition, social inclusion
is paramount and those taking part in sport and exercise should be encouraged to exhibit empathy, respect and compassion to all fellow
teammates (Short, 2013).

Similar to previous research (Klompas & Ross, 2004), the majority of participants reported that their stammer severity is increased
when they are upset, anxious or stressed. While 70.7 % of participants reported that regular exercise improved the quality of their
speech either directly, indirectly or somewhat, most of those surveyed (80.8 %) do not actively partake in exercise or sport to aid their
stammering. Exercise or sporting participation may play a useful role, as an encouraged activity, by speech and language therapists,
due to its ability to improve their health and wellbeing (Vina et al., 2012) but also potentially reducing anxiety (Jayakody et al., 2014).
In fact, previous research has found that in social situations, individuals with a stammer experience significantly higher levels of
emotional tension and engage in significantly less social interactions (Kraaimaat et al., 2002). Therefore, addressing the identified
barriers and incorporating facilitators to taking part in exercise and sport is important to encourage lifelong physical activity
participation.

Participants identified two main factors that would improve their enjoyment and make their involvement in exercise and sport
easier. Firstly, disclosure of their stammer to those involved in exercise and sport, such as their fellow teammates, staff and coaches,
was highlighted by participants as an important facilitator to partaking in exercise and sport. Disclosure can put the individual with the
stammer and the person listening at ease (Crichton-Smith, 2002) and reduce the anxiety or worry the individual has about hiding the
stammer from the listener (Healey et al., 2007). It can also help improve their acceptance of their stammer and early disclosure can
lead to positive reactions from the listener (Collins & Blood, 1990; Healey et al., 2007). Secondly, increased awareness of stammering
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amongst the general public, teammates and staff was also highlighted by participants as a way of making exercise and sporting
participation easier. Negative reactions of others when stammering occurs can have a substantial impact on those who stammer and
how they cope and deal with their stammer (Plexico et al., 2009). There is a broad view that there is not only a lack of awareness and
knowledge in the general public about the topic and the impact stammering can have on those who stammer, but negative stereotyping
also can occur (Berquez et al., 2011). Thus, more educational programmes targeting those involved in sport and exercise, that aim to
enhance awareness and knowledge of stammering and how they can support those who stammer within the exercise and sporting
context are required. Further qualitative research should be conducted to delve deeper into the facilitators to exercise and sport
participation. This, along with further examination of potential barriers in a qualitative manner, is essential to inform the design of
evidence-based interventions that will have the best chance of successfully enhancing exercise and sporting participation.

4.1. Limitations

The convenience sampling method utilised in this study facilitated participants choosing to complete the questionnaire on a self-
selected basis. This may have led to participation bias, with those who have a greater interest in exercise and sport completing the
questionnaire. A relatively small sample size of 110 Irish individuals who stammer were recruited, thus limiting the generalizability of
the results. A much greater proportion of males completed the questionnaire than females (69.8 % vs 30.2 %). However, more males
than females typically experience a stammer (Yairi & Ambrose, 2005) and so this is somewhat representative of the population who
stammer. We examined the percentage of participants that took part in some form of exercise and sport and did not identify whether
they met the minimum requirements of physical activity. This limited our ability to compare participant rates to other populations. In
addition, we did not ask participants how long they had in engaged in any exercise or sport that they currently took part in. Future
research should request participants to provide more detailed information on how long they took part in any reported activities and
whether they meet the weekly minimum guidelines for physical activity.

5. Conclusions

Most of the individuals who stammer surveyed took part in some form of exercise or sport. However, stammering was still identified
by many as a barrier. It prevented almost half of participants from taking part in some form of exercise or sport at least once, and just
over two in five participants in exercise and sport were negatively impacted at least once while participating. Based on participant
feedback, in order to encourage lifelong participation in exercise and sport for those who stammer, we recommend encouraging self-
disclosure of their stammer to those involved when taking part in exercise or sport and facilitating education on stammering in the
sporting population.
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