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Background: In Japan, pitch count recommendations were proposed to prevent throwing injuries. In our laboratory, 10 years ago, the
knowledge and compliance with pitch count recommendations were assessed among coaches in Kyoto Prefecture and compared with
those in the US Since then, the youth baseball environment has changed, including the formal implementation of pitch count rules by
the Japan Boys League Foundation. However, no studies have examined how such changes have influenced coaches’ knowledge and
compliance over time. Although it is important for coaches to have prior knowledge of injuries in order to prevent the incidence of
Little League Elbow, few studies have assessed the actual experience of coaches.

Methods: Of the 242 coaches belonging to the Kyoto Boys’ Baseball Association who participated, 172 with valid responses were
analyzed. The questionnaire, consistent with a previous study conducted 10 years ago, assessed knowledge and compliance with pitch
count recommendations, as well as coaching background and seminar participation.

Results: The proportion of coaches who reported having knowledge of the recommendations significantly increased from 39.8% to
52.3% (p = 0.04), while the compliance rate decreased from 28.3% to 22.1% (p = 0.23). Coaches with knowledge tended to be older
and have longer coaching experience, while those who complied were significantly younger and less experienced. Seminar participa-
tion was associated with increased knowledge but did not result in higher compliance. Moreover, 70% of coaches were also parents of
players; these individuals were younger, had less coaching experience, and were less likely to have attended seminars.

Conclusion: Despite increased knowledge among youth baseball coaches, compliance with pitch count recommendations remains
limited. This knowledge—behavior gap suggests the need for educational interventions that address not only the dissemination of
information but also cultural and psychological barriers to behavior change. Tailored support may be especially beneficial for younger
and less experienced coaches.
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Introduction

Injuries of the shoulder and elbow joints during baseball sports are numerous, and injuries among youth baseball players
are particularly important because of their significant impact on later life.' In particular, elbow injuries sustained during
adolescence, such as medial epicondylar apophysitis and osteochondritis dissecans, have been associated with chronic
pain and restricted range of motion, potentially impairing athletic participation and daily activities in adulthood.? Among
them, elbow injuries—especially those involving the growth plate such as medial epicondylar apophysitis and osteo-
chondritis dissecans—have been associated with chronic pain and restricted range of motion, impairing both athletic
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participation and daily functioning in adulthood. These injuries are characteristic of growing athletes and are referred to
as “Little League Elbow.” In fact, a recent study reported that approximately 30.7% of Japanese youth baseball players
experience elbow disorders.’ Given their frequency and potential severity, this study focuses specifically on elbow
injuries. Elbow joint injuries caused by pitching in youth baseball players can result from a variety of conditions,
including medial epicondylar apophysitis, osteochondritis dissecans, and general overuse syndromes. In this study, we
use the term “little league elbow” broadly to refer to elbow pain or injury related to throwing, consistent with the
phrasing used in our survey questions.

The incidence of little league elbow in youth baseball is reported to result not only in pitching-related factors, such as
the number of pitches thrown,>* pitching form,"® and pitching type’ but also in the player’s height® shoulder joint
flexibility™” lower extremity instability,'® and being a pitcher.>’” Although the causal relation of most of these factors to
the actual incidence of little league elbow is unclear, only the number of pitches thrown has been shown to be related to
the incidence of little league elbow'' The USA Baseball Association provides pitch count recommendations for each age
group from school-age children to adults'*> For example, the number of pitches per day for 9-10 years old is set at 75
pitches per day. It is also said that limiting the number of pitches rather than the number of innings a game pitched can
effectively reduce the risk of little league elbow.'® Additionally, it is reported that awareness and education on preventing
the incidence of little league elbow among adults, such as coaches and parents, including the management to restrict
pitching are important, especially in youth baseball.'*"'> Previous studies conducted outside of Japan have investigated
coaches’ knowledge of and compliance with pitch count guidelines. Fazarale et al'® surveyed 95 youth baseball coaches
in the Midwestern United States and found that while 73% of coaches reported that they followed the pitching guidelines,
their average score on questions assessing actual knowledge of the guidelines was only 43%, with coaches of 11-12-year
-olds scoring as low as 35%. Furthermore, 35% of coaches stated that their pitchers experienced shoulder or elbow pain
during the season, and 19% admitted to allowing pitchers to play despite arm fatigue or soreness, indicating a gap
between awareness and actual compliance. In addition, Bohne et al'” conducted a survey of 98 youth baseball players in
the United States and found that 84.5% of respondents had never heard of the USA Baseball Medical and Safety
Advisory Committee pitching guidelines, and even among older age groups, only 25.8% answered related questions
correctly. Moreover, 61.1% of players stated that they would continue playing despite having a tired or sore arm,
highlighting not only a lack of knowledge but also insufficient adherence in practice. Thus, both studies consistently
point to a disconnect between the intention to follow safety guidelines and the actual implementation of them,
emphasizing the need for targeted educational interventions for both coaches and players.

In Japan, the pitch count recommendations (50 pitches per day at full effort for elementary school students) were
proposed by the Japanese Society of Clinical Sports Medicine in 1995.'® A study conducted in our laboratory 10 years
ago surveyed coaches in Kyoto Prefecture and found that 39.8% of them had knowledge of the pitch count recommenda-
tions, while the compliance rate was 9.4%. These results were compared with data from coaches in the US, where
awareness was higher but compliance remained similarly low.'” The study revealed that knowledge on the recommenda-
tions among coaches was similar to that in the US, but the ratio of compliance was lower than in the US The study with
a higher response rate from coaches in 2017-2018 reported a 13% lower ratio of compliance than the previous study
conducted in our laboratory, despite the fact that nearly all coaches responded “yes” to a single-question assessment
regarding knowledge of the recommendations.?’

In Kyoto Prefecture, a medical examination of little league elbow for elementary school students was started in 2010.
In addition to early detection of little league elbow, workshops and instruction on the injury have been held to raise
awareness about prevention® Additionally, the environment surrounding youth baseball has changed because the previous
study was evaluated, with the Japan Boys League Baseball Foundation introducing “70 pitches per game” in
a tournament rule as the baseball environment changes.”'

Little league elbow is a serious problem for youth baseball players and must be prevented. Additionally, because
baseball practice is conducted mainly by adults in youth baseball, the influence of coaches on the incidence of little
league elbow is considered to be significant. Therefore, the knowledge and actions of youth baseball coaches might be
important in preventing the incidence of little league elbow. Prior studies have assessed the availability of pitch count
recommendations among coaches and comparisons of compliance with the recommendations by region. However, no
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research has investigated how coaches’ knowledge and compliance have changed over time in response to structural
changes in the baseball environment, such as the formal institutionalization of pitch count rules by the Japan Boys
League Foundation. Although it is important for coaches to have prior knowledge of the injuries in order to prevent the
incidence of little league elbow, few studies have assessed the actual experience of coaches. This study aimed to show
changes over time in the knowledge of pitch count recommendations and compliance with them by comparing with

previous studies'® and to reveal actual coaching practices.

Methods

All methods were carried out in accordance with relevant guidelines and regulations. To clarify coaches’ knowledge,
compliance, and actual coaching practices, we conducted a cross-sectional study using a paper-based questionnaire.
The questionnaire was distributed in November 2021, during the off-season for most teams, and collected manually
over a one-month period by staff of the Kyoto Boys’ Baseball Association. Questionnaires were either handed out in
person or mailed to team coaches, and returned by mail or in person. A total of 242 questionnaires were distributed,
and 172 completed responses were returned, yielding a response rate of 71.1%. Participants provided informed
consent. The target population—teams affiliated with the Kyoto Boys’ Baseball Association—was the same as that
in our previous study conducted 10 years ago by our laboratory, although the individual respondents were not
necessarily the same.
The questionnaire consisted of four multi-part questions with the following themes:

(1) Basic information (age, gender, coaching experience, whether they were a parent of a player). Coaching
experience was defined as the number of years actively engaged in coaching, regardless of prior athletic history,

(2) Knowledge of pitch count recommendations and little league elbow (1 item on knowledge of pitch count
guidelines based on recommendations from the Japanese Society of Clinical Sports Medicine: “50 pitches
per day at full effort, 200 per week or less”),

(3) Compliance with pitch count recommendations, and

(4) Participation in seminars or workshops related to injury prevention, coaching, or performance improvement.

The full questionnaire is presented in Appendix A. The items were identical to those used in our previous study to enable
direct comparison.

Of the 242 total respondents, 70 were excluded due to missing data on basic information. Thus, 172 participants
(from 80 teams) were included in the final analysis. The number of valid responses per variable ranged from 167 to
172, as some participants left individual items unanswered. To maintain data integrity, analyses were conducted
using all available data per item, and the exact number of valid cases is reported in the Results section and table
captions.

Basic information was analyzed using descriptive statistics. The knowledge retention rate and compliance rate were
calculated in the same way as the previous study.'” Participants were grouped separately based on each of the following

theme:

(1) whether or not they had knowledge of pitch count recommendations,
(2) compliance with the recommendations,

(3) participation in seminars or workshops, and

(4) parental status.

Group comparisons were conducted using the Wilcoxon rank-sum test or chi-square test, depending on the type of
variable, after testing for normality with the Shapiro—Wilk test. Statistical significance was set at p < 0.05.
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Table | Basic Information

Average All (n=172)
Mean * SD

Age (years) 455 + 8.0

Coaching Experience (years) 6570

Abbreviation: SD, Standard Deviation.

Table 2 Presence of Knowledge and Compliance Compared to

10 Years Ago
Past % (n=113) | Current % (n=172) | p-value
Knowledge 39.8(n=45) 52.3(n=90) 0.038
Compliance 28.3(n=32) 22.1(n=38) 0.23

Notes: Past data is cited from prior study.

Results

Basic Information

Of the 172 participants, 169 (98.3%) were male and 3 (1.7%) were female. The average age was 45.5 years, and the mean
coaching experience was 6.5 years (Table 1).

Comeparison with Previous Study on Knowledge and Compliance with Pitch Count

Recommendations

A comparison between the current and previous study (Yukutake et al, 2013)'” is presented in Table 2. Of the 172
participants, 90 (52.3%) reported knowledge of the recommendations, compared to 45 (39.8%) of 113 in the previous
study. Meanwhile, 38 (22.1%) reported compliance with the recommendations, compared to 32 (28.3%) previously.
Compliance and knowledge were self-reported. The increase in knowledge was statistically significant (p = 0.038),
whereas the difference in compliance was not (p = 0.23). Participants in both studies were coaches affiliated with the

Kyoto Boys’ Baseball Association, but the samples did not include the same individuals.

Coaching Experience and Knowledge of Recommendations
Table 3 shows that coaches who reported knowledge of the pitch count recommendations had significantly longer

coaching experience than those who did not (p = 0.03).

Age and Experience in Relation to Compliance
As shown in Table 4, coaches who complied with the recommendations were significantly younger (p = 0.01) than those
who did not. Additionally, their coaching experience was shorter (p = 0.05), approaching statistical significance.

Table 3 Coaching Experience in Knowledge (n=166)

Yes (years) | No (years) | p-value

Mean * SD | Mean = SD

Coaching Experience (years) 6.9 +7.1 56+68 0.03

Abbreviation: SD, Standard Deviation.
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Table 4 Age and Coaching Experience in Compliance

Yes (n=38) | No (n=21) | p-value
Mean £ SD | Mean * SD
Age (years) 437 £ 64 498 £ 9.7 0.01
Coaching Experience (years) 57 +£40 10.0 £ 10.6 0.05

Abbreviation: SD, Standard Deviation.

Seminar Participation and Coaching Background

Table 5 presents the results regarding participation in seminars and workshops. Sixty-four of 167 respondents (38.3%)

had attended seminars on injury prevention, and 49 (29.3%) had attended those on coaching or performance

improvement.

Coaches who had attended injury prevention seminars were significantly older (p < 0.01) and had longer coaching

experience (p<0.01) than those who had not.Similarly, those who had attended performance improvement seminars had

significantly more coaching experience (p <0.01), although there was no significant difference in age between the two

groups (p = 0.47).

Parental Status and Coaching Characteristics
Table 6 shows that 119 of the 172 coaches (69.2%) were parents of players. These coaches were significantly younger

(p <0.01) and had shorter coaching experience (p < 0.01) than non-parents. Moreover, they were significantly less likely

to have attended seminars on injury prevention (p = 0.015) or coaching/performance improvement (p = 0.013).

Table 5 Age and Coaching Experience in Participation

Injury Prevention Seminar Yes (n=64) | No (n=103) | p-value
Mean £ SD | Mean £ SD

Age (years) 478 + 83 442 + 7.7 <0.01

Coaching Experience (years) 9079 5.0+ 6.0 <0.01

Performance Improvement Seminar | Yes (n=49) | No (n=118)

Age (years) 457 £ 7.6 455 + 84 0.47

Coaching Experience (years) 84 +57 58+74 <0.01

Abbreviation: SD, Standard Deviation.

Table 6 Age, Coaching Experience and Participation in Participation Among Parents of Players

The Unpaired t-test for the Interval Scale Parents (n=119) | Not Parents (n=53) | p-value
Mean = SD Mean £ SD

Age (years) 435+ 49 50.1 £ 11.2 <0.01

Coaching Experience (years) 3.7+£29 126 +9.3 <0.01

The y*-test for the nominal scale

Participation of Injury Prevention Seminar (%) 37 (32.2) 27 (51.9) 0.015

Participation of Performance Improvement Seminar (%) 27 (23.5) 22 (42.3) 0.013

Notes: The results of the y>test are shown for parents as a percentage of those who attended the seminar.
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Discussion

This study aimed to compare two cross-sectional cohorts drawn from teams affiliated with the same regional baseball
organization, in terms of their knowledge of pitch count recommendations and compliance with them, and to clarify
coaches’ prior knowledge of Little League Elbow and their actual coaching practices. Although the individual partici-
pants were not necessarily the same, both cohorts were recruited from the same organizational context, enabling
a meaningful comparison at the group level.

The results of this study showed that 52.3% of the coaches in youth baseball teams of Kyoto Prefecture had
knowledge on pitch count recommendations, an increase from 39.8% conducted in our laboratory 10 years ago;'’
however, the participants were not necessarily the same individuals. Although knowledge increased over time, the
compliance rate remained largely unchanged (22.1% in the current study vs 28.3% in the previous study), indicating
a lack of improvement in adherence despite increased awareness.

This discrepancy highlights a persistent knowledge—behavior gap among youth baseball coaches. The findings
suggest that while institutional efforts—such as the annual implementation of little league elbow screening programs
in Kyoto Prefecture—may have raised awareness, they have not successfully translated into behavioral change. Previous
research in Gunma Prefecture (2017-2018) reported a knowledge rate close to 100% but a compliance rate of only
15.5%,%° suggesting that this discrepancy is not unique to Kyoto.

This phenomenon—where increased knowledge does not lead to behavioral change—may be shaped by
broader psychological and cultural factors, such as adherence to traditional coaching beliefs, resistance to
externally imposed rules, and pressure from parents or the team environment. Such trends may be particularly
pronounced in the Japanese youth baseball context, where competition is intense and long-standing practices are
deeply ingrained.

Interestingly, we found that coaches who complied with pitch count recommendations were significantly younger
and had less coaching experience. In contrast, those with more knowledge and experience were less likely to comply.
This finding may reflect greater behavioral adaptability in younger coaches who have not yet developed strong
personal coaching philosophies, making them more open to adopting official guidelines. This pattern is consistent
with findings by Cattet and Bainbridge,”> who reported that although experienced coaches often possess sufficient
knowledge of injury prevention, they may resist changing long-standing coaching habits due to factors such as pressure
to win, limited training opportunities, and adherence to traditional beliefs. These factors may contribute to
a knowledge-behavior gap in coaching practice. We believe this is a critical insight and have highlighted it to
underscore the importance of targeting interventions toward bridging the knowledge—behavior gap, especially among
experienced coaches.

Coaches who did not comply with the recommendations were significantly older and tended to have longer
coaching experience. Koester reported that coaches who do not have correct knowledge on sports technique often
teach based on their own personal experience'® Additionally, it is said that even trained coaches often learn the
technical aspects of their assignments by observing and listening to other coaches; therefore, both styles of coaching
knowledge acquisition tend to spread misinformation and inappropriate theories, which can lead to injury incidence.'
A prior study reported that coaches often relied on their limited knowledge, thereby adopting commonly used
prevention strategies.?® In the results of this study, coaches who had knowledge also had longer coaching experience;
therefore, it is possible that coaches with older age and longer coaching experience did not comply because of their
experience and knowledge.

Of the 172 participants, 119 (69.2%) were parents of players. These coaches were significantly younger and had
shorter coaching experience compared to those who were not parents. Moreover, parents were significantly less
likely to attend seminars and workshops. This finding suggests that parents may serve in coaching roles only
temporarily while their children are team members, thus having limited opportunities or motivation to participate in
educational programs. Frequent and accessible seminars with lower costs may help increase participation among

these coaches, many of whom may be constrained by time or financial resources®> >> Although our study did not
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directly assess barriers to participation, we propose that adjusting seminar content, timing, and cost could help
address these challenges.

Participation in such initiatives may provide coaches with updated knowledge, increase their awareness of injury
mechanisms, and enhance their ability to communicate injury risks to players and parents. In our study, coaches with
shorter coaching experience demonstrated higher compliance with pitch count recommendations than their more
experienced counterparts. This suggests that less experienced coaches may be more receptive to official guidelines
and adaptive in their coaching practices. Based on these findings, we emphasize the importance of reinforcing their
compliance behavior by promoting knowledge acquisition through accessible and targeted educational efforts.
Similar approaches may also be beneficial for player-parents, who often take on coaching roles but may lack formal
training.

Despite their limited tenure, these coaches play important roles in injury prevention and should be supported through
accessible and targeted educational efforts. Participation in injury prevention education programs may provide coaches
with updated knowledge, increase their awareness of injury mechanisms, and enhance their ability to communicate injury
risks to players and parents. At the same time, our findings indicate that more experienced coaches, despite having higher
levels of knowledge and seminar participation, may show lower compliance. This suggests a reliance on personal
experience over formal guidelines. To address this gap, future educational strategies should also focus on experienced
coaches by providing case-based training, and creating environments where evidence-based guidelines are more actively
integrated into long-standing coaching routines.

This study has several limitations. First, it was conducted within a single prefecture in Japan, which limits the
generalizability of the findings. Second, while the two cohorts were drawn from the same regional baseball
association, they did not consist of the same individuals; thus, changes over time cannot be interpreted as long-
itudinal trends. Third, responses relied on self-reported data, which may be influenced by recall or social desirability
bias. In particular, compliance was self-assessed and may not reflect actual behavior. Also, the questionnaire used in
this study employed yes/no response formats for knowledge items, which may limit the assessment of the accuracy
or depth of respondents’ understanding. Additionally, we did not assess the accuracy of knowledge or the content
and quality of seminars, and did not evaluate coaches’ athletic backgrounds, which may influence their coaching
style and attitudes.

Conclusion

In conclusion, this study compared coaches’ knowledge and compliance with pitching recommendations to previous
studies and revealed the extent of coaches’ prior knowledge on little league elbow and their actual coaching practices.
The results suggest the need for prevention efforts, especially for coaches with a short experience in coaching and
coaches who are parents of players, to encourage their participation in opportunities to gain knowledge about little league
elbow.
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