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1 |  INTRODUCTION

Junior tennis players increasingly engage in early sport 
specialization: Intensive year‐round training in a single 
sport at the exclusion of other sports1 and since there is 
only a restricted amount of time available to train and com-
pete at the elite level, optimal performance development is 
crucial for talented athletes.2 Injuries and any decrease in 

physical fitness and injuries can hinder performance prog-
ress, and severe injuries can result in long‐term health con-
sequences.3,4 A recent study in elite youth tennis players 
showed that, at any given time, one out of every eight play-
ers reported an overuse injury, that significantly hindered 
training or match performance.5 Overuse injuries were even 
more problematic in girls than in boys and injury preven-
tion is important.6

Received: 13 March 2018 | Revised: 11 February 2019 | Accepted: 20 February 2019

DOI: 10.1111/sms.13420  

O R I G I N A L  A R T I C L E

Self‐regulatory skills: Are they helpful in the prevention of 
overuse injuries in talented tennis players?

Alien van der Sluis1  |   Michel S. Brink1 |   Babette M. Pluim2 |    
Evert A.L.M Verhagen3,4,5,6 |   Marije T. Elferink‐Gemser1 |   Chris Visscher1

1Center for Human Movement 
Sciences, University Medical Centre 
Groningen, University of Groningen, 
Groningen, The Netherlands
2Royal Netherlands Lawn Tennis 
Association, Amersfoort, The Netherlands
3Department of Public and Occupational 
Health, EMGO Institute for Health and 
Care Research, VU University Medical 
Center, Amsterdam, The Netherlands
4Amsterdam Collaboration on Health and 
Safety in Sports, IOC Research Centre 
for Prevention of Injury and Protection of 
Athlete Health, VUmc/AMC, Amsterdam, 
The Netherlands
5Australian Centre for Research into 
Injury in Sport and its Prevention 
(ACRISP), Federation University Australia, 
Ballarat, Victoria, Australia
6Honorary senior lecturer UCT/MRC 
Research Unit for Exercise Science and 
Sports Medicine (ESSM), Department 
of Human Biology, Faculty of Health 
Sciences, University of Cape Town, Cape 
Town, South Africa

Correspondence
Alien van der Sluis, Center for Human 
Movement Sciences, University Medical 
Centre Groningen, University of Groningen, 
Groningen, The Netherlands.
Email: alienvandersluis@gmail.com

Talented athletes use metacognitive skills to improve their performance. Also, it is 
known that these skills are important for managing one's health. The goal of this 
study was to identify the relationship between metacognitive skills and overuse inju-
ries in talented tennis players. Metacognitive skills were measured in 73 talented 
tennis players (45 boys and 28 girls, age 11‐14) at the start of the season, using the 
Self‐Regulation of Learning Self‐Report Scale. Overuse injuries were monitored for 
one season using the Oslo Sports Trauma Research Centre Questionnaire on Health 
Problems. Ordinal regression indicated that moderate or low selfmonitoring skills 
(compared to high selfmonitoring) (OR 4.555, CI 1.096‐18.927, P = 0.037) and ex-
posure time (OR 1.380, CI 1.106‐1.721, P = 0.004) were associated with more time 
loss overuse injuries. A second analysis showed that this was the case in girls (OR 
10.757, CI 1.845‐62.714, P = 0.008), but not in boys. Linear regression revealed that 
higher reflection scores and exposure time predicted overuse severity (F(5,58) = 2.921, 
P = 0.020, R2 = 0.201). Possibly, selfmonitoring can help players to prevent them-
selves from time loss overuse injuries. Coaches should be aware that players can 
differ in selfmonitoring ability and thus in the ability to prevent overuse injuries. The 
role of reflection needs more research.
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Inspired by Newell's constraints‐led approach, the devel-
opment of a sport performance is considered as the result of 
the interplay between the person, the task, and the environ-
ment over time.7,8 Depending on the task, in this case tennis‐
specific tasks on court, a player needs a certain combination 
of person‐related and environmental characteristics to be suc-
cessful. Person‐related characteristics are multidimensional 
performance characteristics, such as anthropometric, phys-
iological, technical, tactical, and psychological factors.9,10 
Environmental characteristics apply to the culture of a coun-
try, as well as to the competition structure, trainers, coaches, 
and parents. As the road to the top is long, the interplay be-
tween the person, the task, and the environment changes over 
time and is influenced by maturation, learning, and training.2 
We know that successful athletes in the Netherlands are able 
to make more performance progress in the same number of 
training hours, when compared to less successful athletes, 
and are therefore better able to constantly improve their per-
formance.11 Self‐regulatory skills play a crucial role in this 
process. Junior international players are better able to set and 
attain personal long‐term goals, based on their experience and 
on their knowledge about their own strengths and weaknesses 
than their peers playing at national level. The metacognitive 
components of self‐regulation (reflection, planning, selfmon-
itoring, and evaluation) are particularly important. Elite ath-
letes in individual sports (including tennis) stand out in all 
four of these components.11 Reflection (the extent to which 
individuals are able to appraise what they have learned and 
adapt their past knowledge and experiences to improve per-
formance) seems a crucial skill: junior athletes who reach the 
top score consistently higher on this skill.12 Self‐regulation 
is considered domain general, and it is therefore reasonable 
to expect that Dutch tennis players will use them in multiple 
aspects of their development.12

In their goal to reach peak performance, athletes are often 
conflicted between protecting their health (to remain com-
petitive) and pushing the limits of their bodies’ capacities (to 
reach long‐term performance goals).13,14 This is even more 
of a problem in adolescent athletes, where the demands of 
their sport are superimposed on those of growth and mat-
uration.15 In this period, developmental cognitive processes 
lead to an increased tendency among adolescents to opt for 
short‐term success, even if this leads to long‐term (health) 
consequences. This increased “risk‐taking” behavior seems 
to be related to injuries.6 Also, an increased risk for seri-
ous overuse injuries has been proposed by several authors 
as a negative consequence of early sport specialization.16-18 
Specific information on gender differences in overuse inju-
ries in youth tennis is lacking in literature, but some studies 
showed that female youth athletes suffer from relatively more 
overuse injuries than their male counterparts.19,20

Although athletes expose themselves to health risks, this 
does not mean that they passively accept those risks. On the 

contrary, they are actively engaged in trying to manage the 
threats of injury.21,22 Athletes speak of a learning process, as 
a result of which they come to understand their bodies’ limits 
and how to respond to these.21 As far as the authors know, 
no studies on the relationship between self‐regulatory skills 
and injury prevention exist. However, it is known that elite 
runners use self‐regulatory skills not only to improve perfor-
mance, but also to monitor bodily sensations, pain, and injury 
in order to reach a long‐term goal.23 This seems to point in 
the direction of the importance of the metacognitive com-
ponents for health goals. Clark & Zimmerman24 proposed a 
model on how people use these skills to self‐regulate their 
health, and to prevent or control disease, and several studies 
have shown that self‐regulatory skills benefit health behavior 
in adolescents, for example, healthy eating.25-27

However, as far as we know, no studies have focused on 
the relationship between self‐regulatory skills and the inci-
dence of overuse injuries. The goal of the current study is to 
investigate this relationship. We hypothesize that higher self‐
regulatory skills are related to lower rates of overuse injuries.

2 |  METHODS

2.1 | Study design and procedure
The study was conducted with players participating in the 
national high performance program of the Royal Dutch Lawn 
Tennis Association (KNLTB, n = 73, 45 boys and 28 girls, 
age 11‐14 years, mean age 12.4 (±1.1)). Players were se-
lected for this program when they were among the best 30 
players in the Netherlands in their age category. The mean 
international ranking for the players was 436 for boys (be-
tween 264 and 908) and 281 for girls (86‐698) according to 
the available ranking of players older than 12 years of the 
International Tennis Federation. In the national high per-
formance program, players train at least twice a week in the 
National Training Center, as an addition to their regular train-
ing program. Parents and players were verbally informed of 
the purpose and procedures of the study during a pre‐sea-
son intake and testing day. Written informed consent was 
obtained from participating players and their parents, and 
the medical ethics committee of the VU University Medical 
Centre, Amsterdam, the Netherlands approved the study. 
Participant characteristics are given in Table 1.

The prospective cohort study was performed during the 
tennis season (September 2012 – June 2013). At the start of 
the season, players completed a questionnaire on demograph-
ics, tennis experience and injury history, tennis exposure 
(number of training and match hours per week), and psycho-
logical characteristics, including self‐regulation.

During the entire season, players received a weekly 
email invitation (using online survey software, Questback, 
the Netherlands) in which they were invited to report their 
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training and match exposure during the previous week, as 
well as any health problems they had experienced over that 
time. An automatic reminder was sent to non‐responders 
after three days, urging the player to complete that week's 
registration. If a player did not respond for 3 weeks, or if 
their answers to the questionnaire were unclear, they were 
contacted by telephone by a KNLTB physician. For the exact 
procedure, refer to Pluim et al.5

2.2 | Measurement of self‐regulation
The Self‐Regulation of Learning Self‐Report Scale (SRL‐
SRS28) was used to measure the participants’ self‐regulatory 
skills. Only the subscales measuring the metacognitive skills 
were used in the current study (ie, planning, selfmonitoring, 
evaluation, and reflection). The “planning” subscale is used 
to gauge the respondents’ awareness of a task prior to its ex-
ecution. An example of an item from this scale is “I deter-
mine how to solve a problem before I begin.” The subscale 
of “selfmonitoring” focuses on the respondents’ awareness of 
their actions during execution of a task. For example, “I keep 
track of my progress.” The “evaluation” subscale measures 
the ability of a respondent to assess the processes employed 
and the end product of after completion of a task. An exam-
ple of a statement from this scale is “I go back and check 
my work.” At last, the “reflection” scale aims to measure the 
extent to which respondents are able to appraise what they 
have learned and adapt their past knowledge and experiences 
to improve performance. An example of this subscale is as 
follows: “I often reappraise my experiences so I can learn 
from them.” Planning (eight items) and selfmonitoring (six 
items) were scored on a four‐point Likert type scale ranging 
from 1 (almost never) to 4 (almost always). Evaluation (eight 
items) was scored on a five‐point Likert scale that ranged 
from 1 (never) to 5 (always). High scores on these subscales 
indicated more frequent use of these skills. The reflection 
subscale (five items) ranged from 1 (strongly disagree) to 5 
(strongly agree). High scores on this subscale indicated a low 
level of reflection. Scores on this scale were reversely scored 
in our analysis, so that high scores on this scale signify high 
reflection skills.

The SRS‐SRL is reported to be reliable for adolescents 
between 11 and 17 years of age, and its content and construct 
validity is supported.21 Cronbach's α’s for the present study 
were considered sufficient and ranged between α = 0.78 and 
α = 0.86.

2.3 | Injury registration
The Dutch version of the Oslo Sports Trauma Research Centre 
Questionnaire on Health Problems (OSTRC Questionnaire29,30) 
was included in the weekly online logs. The questionnaire had 
a high internal consistency, with Cronbach's alpha of 0.91 and 
good face validity.23 The OSTRC Questionnaire consisted of 
four key questions, that focused on the extent to which injury, 
illness, or other health problems had affected their (a) tennis 
participation, (b) training volume, or (c) tennis performance 
during the previous week, as well as (d) the extent to which they 
had experienced other symptoms. Based on those four ques-
tions, a weekly severity score was calculated for each player 
ranging between 0 and 100. If a problem was reported in any of 
the four questions, the player was asked to specify the problem 
(illness or injury). In the case of an injuries, players were asked 
to specify the anatomical location of the injury, and number 
of days which resulted in complete time loss (total inability to 
train or compete).

2.4 | Classification and diagnosis of 
reported problems
A sports physician of the KNLTB checked and classified all 
reported problems. Players or their physiotherapist were con-
tacted in case of missing or unclear data. Overuse injuries 
were defined as those injuries that could not be linked to a 
single, identifiable event.31 Injuries were classified using the 
Orchard Sports Injury Classification System V.10.32 In order 
to get insight into overuse problems, two outcome scores 
were calculated for each player:

1. Number of time loss overuse injuries (total number of 
overuse injuries in one season leading to absence from 
training and/or competition)

 Total population Boys Girls

N 73 45 (61.1%) 28 (38.4%)

Age, y (SD) 12.4 (±1.1) 12.3 (1.1) 12.5 (1.2)

Tennis experience (y) 
(SD)

6.1 (1.7) 6.4 (1.5) 5.8 (1.9)

Training exposure (h/wk) 
(SD)

9.1 (0.6) 9.3 (0.7) 8.7 (0.7)

Match exposure (h/wk) 
(SD)

2.2 (0.7) 2.2 (0.7) 2.2 (0.9)

T A B L E  1  Participants characteristics: 
age, tennis experience, and tennis exposure
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2. Overuse severity score (average weekly severity score re-
lated to overuse injuries).

2.5 | Statistical analysis
Means and standard deviations were calculated for self‐reg-
ulatory scores and for overuse injury severity scores, sepa-
rately for boys and for girls, using SPSS 20.0. Because of the 
limited dispersion of number of time loss overuse injuries, 
players were categorized into one of three categories: (a) no 
time overuse injuries during the season, (b) one time loss 
overuse injury, or (c) more than one time loss overuse injury.

Ordinal regression analysis was used to estimate odds ra-
tios (ORs) and associated 95% confident intervals (CIs) for 
the association between self‐regulation skills and the number 
of time loss overuse injuries (categorized into the following: 
no injury, one injury, and more than one injury). Exposure 
time (average of weekly match exposure and training ex-
posure) and sex were added to the analysis. The variables 
were checked on linearity of the logits, and this assumption 
was met for weekly tennis exposure, reflection, and moni-
toring, but not for planning and evaluation. Therefore, the 
self‐regulation variables were divided into three categories: 
low, moderate, and high. The cutoff points for the categories 
were based on the study of Toering et al,33 identifying differ-
ences in self‐regulatory skills between 440 elite and non‐elite 
soccer players. The logistic regression that was used in this 
study resulted in different cutoff points for each self‐regula-
tory aspect (see Table 2). This is in line with Jonker et al,11,12 
who studied self‐regulation in over 1200 talented athletes. 
Tolerance and variance inflation factor (VIF) statistics indi-
cated no multicollinearity problems.

The ordinal regression was executed in two steps to de-
crease the chance of a type 1 error. First, the main effects 
of the four self‐regulation variables, exposure time, and sex 
were tested. When a main effect was found for any of the 
self‐regulation variables, a second ordinal regression analysis 
was executed to identify interaction effects between sex and 
the self‐regulatory skill at hand.

Multiple linear regression (method: enter) was done to 
predict overuse injury severity scores based on self‐regula-
tion skills, exposure time, and sex.34 When checking the as-
sumptions, two cases turned out to have Cook's distance > 1, 
indicating high influence on the outcome of the regression. 
In both cases, the players turned out to have a very low re-
sponse rate concerning the online injury logs (≤5 weeks). We 
therefore decided to remove the two cases from the analysis. 
To decrease the chance of type 1 errors, the regression was 
performed in two steps. First, a regression with the whole 
group was executed. When significant predictors were found, 
the linear regression was repeated separately for boys and for 
girls with only the significant predictors.

3 |  RESULTS

During the study period, the average response rate of the 
online logs was 80%, varying between 32% and 100%. Of 
the whole group of 73 players, 45 had a response rate higher 
than 85%. Over the whole surveillance period 25 acute in-
juries, 67 illnesses and 88 overuse injuries were recorded. 
For more detailed information on incidence and prevalence 
of injuries also see Pluim et al (5). Within the whole group, 
58 time loss overuse injuries were recorded in 44 players. 
Within the whole group, 29 players had no time loss overuse 
injuries, 34 players had one time loss overuse injury, seven 
players had two time loss overuse injuries, two players had 
three time loss overuse injuries, and one players suffered 
from four different time loss injuries during the season. 
Shoulder and knee were the most affected areas (Figure 1).

Table 3 provides the average overuse severity score over 
the study period as well as the dispersion of players over the 
different number of time loss overuse injury categories. The 
average reported overuse‐related severity score per week was 
3.98 for boys and 9.55 for girls. Of the total group, 34 play-
ers (46.6%) had one overuse injury leading to time loss from 
training and competition and 13.7% had more than one over-
use injury resulting in time loss (17.9% of the girls and 11.1% 
of the boys, Table 3).

To illustrate the diverse development of the overuse in-
jury severity score in different players over the study period 
of 31 weeks, Figure 2 displays the course of this score for 
two different players, who do not differ a lot in their average 
weekly severity scores over the whole season.

T A B L E  2  Self‐regulation variables in categories in talented 
tennis players

 Score range n

Reflection

Low 1.00‐3.50 7

Moderate 3.51‐4.00 21

High 4.01‐5.00 43

Planning

Low 1.00‐2.00 7

Moderate 2.01‐3.00 35

High 3.01‐4.00 28

Selfmonitoring

Low 1.00‐2.50 16

Moderate 2.51‐3.00 18

High 3.01‐4.00 36

Evaluation

Low 1.00‐3.00 5

Moderate 3.01‐3.50 17

High 3.51‐5.00 48
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3.1 | Time loss overuse injuries
The ordinal regression analysis showed that exposure time 
(OR 1.380, CI 1.106‐1.721, P = 0.004) and moderate or 
low selfmonitoring skills (OR 4.555, CI 1.096‐18.927, 
P = 0.037) were associated with a higher category of time 
loss overuse injuries. Sex, planning, reflection, and evalua-
tion were not related to the development of time loss overuse 
injuries (Table 4).

The second ordinal regression showed an interaction ef-
fect between sex and selfmonitoring on time loss overuse 
injuries; having low or moderate selfmonitoring skills (OR 
10.757, CI 1.845‐62.714, P = 0.008, Table 5) was related to 
development of time loss overuse injuries in girls, but not in 
boys (OR 2.968, CI: 0.523‐16.845, P = 0.219).

3.2 | Overuse injury severity score
A significant linear regression equation was found, in which 
exposure time per week and reflection score significantly 
predicted overuse injury severity score (F(5,58) = 2.921, 
P = 0.0.020, with an R2 of 0.201) (Equation 1 and Table 6). 
Sex, planning, monitoring, and evaluation were not related to 
overuse injury severity score:

(1)

Overuse severity score=−8.239+0.832 (exposure time)

+ 6.163 (reflection) in which exposure time is

measured in average hours per week and reflection

is theaverage reflection score.

F I G U R E  1  Affected area and number 
of time loss injuries
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Boys (n) 20 (44.4%) 20 (44.4%) 5 (11.1%) 45

Girls (n) 9 (32.1%) 14 (50.0%) 5 (17.9% 28

Total (n) 29 (39.7%) 34 (46.6%) 10 (13.7%) 73

Overuse severity score (µ ± SD)

Boys 3.98 (±5.53)

Girls 9.55 (±12.37)

Total 6.12 (±9.14)

T A B L E  3  Number of tennis players 
per (time loss) overuse injury category and 
mean overuse severity scores

F I G U R E  2  Illustration of 
development of the overuse injury severity 
score over 31 weeks of two tennis players
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When the linear regression was repeated separately for boys 
and girls, with exposure time and reflection as predictors, a sig-
nificant linear regression equation was found for girls, but not 
for boys. In girls, only exposure time (but no longer self‐reflec-
tion) predicted overuse injury severity score (F(2,22) = 2.822, 
P = 0.04, with an R2 of 0.204 (Equation 2 and Table 7).

4 |  DISCUSSION

The goal of the current study was to investigate the relation-
ship between self‐regulatory skills and overuse injuries in 
talented tennis players. Knowledge on the role of these skills 
in relation to injuries can give coaches and athletes increased 
understanding on how they can be used in the prevention of 
injury, while striving for expert performance. High selfmoni-
toring scores were protective for having time loss overuse 
injuries, and this was specifically the case in girls. Higher 
scores on reflection were related to higher weekly severity 

(2)

Overuse severity score=−34.306+2.021(exposure time)

+4.225 (reflection) in which exposure time

is measured in average hours per week and

reflection is the average reflection score.

 Odds ratio time
Mean (number of 
time loss injuries) 95% CI P

Exposure time 1.380  1.106‐1.721 0.004 * 

Sex

Male 0.517 0.86 0.175‐1.529 0.233

Female ‐ 0.76   

Planning

Low 0.325 0.72 0.043‐2.454 0.276

Moderate 0.778 0.80 0.246‐2.461 0.670

High (reference 
category)

‐ 0.86  ‐

Selfmonitoring

Low 5.088 1.00 0.983‐26.346 0.052

Moderate 4.555 1.11 1.096‐18.927 0.037 * 

High (reference 
category)

‐ 0.61  ‐

Reflection

Low 0.587 0.71 0.079‐4.333 0.601

Moderate 1.072 0.95 0.288‐3.989 0.918

High (reference 
category)

‐ 0.76  ‐

Evaluation

Low 0.398 0.80 0.039‐4.094 0.438

Moderate 1.909 1.12 0.420‐8.679 0.403

High (reference 
category)

‐ 0.71  ‐

* P < .05 

T A B L E  4  Multiple ordinal regression 
analysis for the association between 
self‐regulation skills, sex, and exposure time 
with time loss overuse injuries

 Odds ratio
Mean (number of time 
loss injuries) 95% CI P

Selfmonitoring

Low 10.757 1.33 0.876‐132.101 0.063

Moderate 10.757 1.20 1.845‐62.714 0.008

High 
(reference 
category)

1.000 0.57 ‐ ‐

T A B L E  5  Multiple ordinal regression 
analysis for the association between 
selfmonitoring skills and time loss overuse 
injuries in girls
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scores for overuse injuries, but no other relationships between 
the self‐regulation skills and the overuse severity score were 
identified. We will discuss these results in light of the usage 
of self‐regulatory skills by these talented players and from 
the perspective of the relatively new overuse injury measures 
that were used in the current study.

Selfmonitoring turned out to have a preventative effect on 
time loss overuse injuries, at least in girls. Players with moder-
ate or low selfmonitoring skills have a significant higher chance 
on being in a higher time loss overuse injury category. The 
selfmonitoring questions evaluated the awareness of the indi-
vidual to his or her actions during execution (eg, “During exe-
cution of a task, I ask myself how well I am doing”). Clark & 
Zimmerman24 mentioned that people use “self‐observation” to 
manage their health. Self‐observation is closely related to self-
monitoring and refers to the attempt to perceive one's own health 
related behavior (eg, asthma patients monitor their behavior and 
the responses in order to stay free from asthma attacks). Players 
with higher selfmonitoring skills are possibly better able to keep 
track of their training load and their (bodies’) response to it, and 
react in a manner that prevents injury. In this regard, Brick et 
al23 showed that elite runners monitor bodily sensations, pain, 
and injury in order to achieve a long‐term goal. They are able to 
appraise pain signals accurately and use this information to op-
timize their running performance. Such monitoring skills could 
well be used in injury prevention. Brink et al35 have already 
shown that self‐reported intensity scores are related to injuries 
in talented soccer players. The individual feedback players give 
to trainers is especially important to identify when a player has 
an increased risk of injury. Murphy et al36 showed that youth 
tennis players’ ratings of perceived exertion (RPE) are signifi-
cantly underestimated by coaches and that that improved un-
derstanding of the relationship between external and internal 

training load likely avoids maladaptive training. This assumes 
that a player is capable of giving this feedback in an honest and 
meaningful way, and our results show that do players do differ 
in this regard. Saw et al37 looked at how Athlete Self‐Report 
Monitoring (ASRM) is used to prevent athletes from injuries, 
overtraining, and illness. One of their main findings was that 
for ASRM systems to be useful, and they are highly dependent 
on the active engagement of all parties: coaches, athletes, and 
other support staff. Athletes need to be highly engaged to use 
the system on a long‐term, daily basis and need to be educated 
on how to use the systems.

Talented athletes use reflection to set attainment goals 
based on their experiences, strengths, and weaknesses, 
thereby creating optimal performance development in the 
restricted time that is available to reach elite level.38 Since 
overuse injuries can hinder performance development and 
self‐regulatory skills are domain general, we expected ath-
letes to use reflection in preventing overuse injuries. Contrary 
to our expectations, tennis players with higher reflection 
scores reported higher severity scores. In their goal to reach 
peak performance, athletes can be conflicted between pro-
tecting their health (to remain competitive), and increasing 
the risk of injury (by training to the limit).13,14 The reflec-
tion scale measures the extent to which individuals are able to 
appraise what they have learned and adapt their past knowl-
edge and experiences to improve performance (eg, “I often 
reappraise my experiences so I can learn from them”). It is 
possible that the young players in the current study are mainly 
focused on short‐term performance goals, because these goals 
are concrete and because they think performing at the elite 
level as a junior is essential in reaching the senior elite level. 
They might find it difficult to oversee long‐term sport conse-
quences of, for example, overuse injuries. This might result in 
mainly using reflection for their performance goals, and not 
(yet) consider the importance of staying healthy. Theberge et 
al21 showed that senior athletes have learned the capacities 
and limits of their bodies and how to respond in the best way 
to manage (overuse) symptoms. However, they refer to this as 
a learning process, and mention that it takes time for the in-
dividual to gain this knowledge, and attain mastery over their 
body. This might not yet be the case in the young tennis players 
(11‐14 years old) in the current study. This also touches upon 
Newell's constraint‐led approach on talent development, in 
which the environment (including trainers, coaches, and par-
ents) are in consistent interplay with the player and the task. 
Maturation, learning, and training influence this process.7,8

Another explanation relates to the meaning of the severity 
score. This score is based on four questions about the extent 
to which an overuse injury affected players’ (1) tennis partic-
ipation, (2) training volume, or (3) tennis performance during 
the previous week, as well as (4) the extent to which they had 
experienced other symptoms. These four questions depend 
on the reflective skills of the player, and it is possible that 

T A B L E  6  Multiple linear regression of exposure time and 
reflection score on severity of overuse injuries talented tennis players

 B SE (B) β t P

Constant −8.239 9.604  −0.858 0.395

Exposure 
time per 
week

0.832 0.356 0.281 2.338 0.023

Reflection 6.163 2.303 0.403 2.676 0.010

T A B L E  7  Multiple linear regression of exposure time on severity 
of overuse injuries in girls

 B SE (B) β t P

Constant −34.306 24.936  −1.376 0.183

Exposure 
time per 
week

2.021 0.852 0.478 2.371 0.027

Reflection 4.225 4.597 0.185 0.919 0.368
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players with high levels of reflection report higher severity 
scores because they are more aware of the burden that over-
use symptoms put on their tennis participation, training vol-
ume, and tennis performance. Whether or not these reported 
overuse severity scores are also predictors for serious overuse 
problems needs to be examined. It would be interesting to 
see if the players who reported higher average severity scores 
for a similar overuse injury were able to prevent them from 
getting more serious. The fact that we did not find a relation-
ship between reflection and time loss overuse injuries, that 
is, higher reflection scores do not go hand in hand with more 
injuries, could point into this direction.

One of the strengths of the current study is the fact that 
we were able to follow a group of talented tennis players on 
a weekly basis and gather detailed information on their over-
use injuries by using the OSTRCQ. The questionnaire pro-
vides an excellent structure for monitoring overuse injuries 
prospectively, but the relevance of the mean overuse injury 
severity scores needs to be examined by comparing them in 
larger groups of players. The power of the analysis is rather 
small, due to the limited sample size of 73 players (with a 
small subgroup of 26 girls). This is a common phenomenon 
in research in elite sports. After all, the amount of top‐level 
tennis players is narrow based. This could have been a reason 
why reflection was no longer associated with the overuse se-
verity score when we performed the regression analysis sep-
arately for girls. Therefore, we discussed the directions of the 
relationships between the metacognitive skills and overuse 
injuries, but were careful not to speculate about the strength 
of the findings and on concrete results. We also needed to be 
cautious about proposing any causal and linear relationship.

Another point that needs to be addressed is the fact that 
we used a general self‐report questionnaire for measuring 
self‐regulation of learning. The questionnaire did not spe-
cifically ask about usage of the skills for the sake of the goal 
of staying healthy and players probably do not have these 
kinds of goals in mind when filling out the questionnaire. 
However, self‐regulation is said to be a domain general con-
cept, and it was therefore interesting to see if these gen-
eral skills are of use for prevention of overuse injuries. We 
only looked at the metacognitive aspects of self‐regulation 
(reflection, planning, monitoring, and evaluation) and did 
not take into account the motivational aspects (effort and 
self‐efficacy). The reason for this is that we expected the 
metacognitive parts to have a protective effect on the occur-
rence of overuse injuries. With regard to effort and self‐effi-
cacy, we were unsure about the direction of the relationship. 
Self‐efficacy (how someone judges his or her capability to 
organize and execute required actions) has been related to 
better outcome of rehabilitation processes of athletes,39 but 
especially effort (the willingness to attain a goal) might be 
negatively related to the occurrence of injuries, as an ath-
letes’ primary goal will often be his or her sports goal.

4.1 | Perspective
Talented athletes use self‐regulatory skills to improve their 
sport performance. Recently, authors have suggested that 
these skills are used in the management of health.24 The cur-
rent study was the first to study self‐regulatory skills in re-
lation to overuse injuries in a target group of talented junior 
tennis players. Having high selfmonitoring skills is related to 
having less time loss overuse injuries, and by selfmonitoring, 
players can possibly prevent overuse symptoms from becom-
ing time loss injuries. This seems at least the case in the con-
text of elite sports in the Netherlands, where self‐regulatory 
skills are known to play a crucial role in the process to reach 
the top. This aligns with contemporary western society, where 
taking responsibility for your own choices is considered a pos-
itive thing. However, one needs to be aware that in other cul-
tures, self‐regulation of learning might play a different role. 
Educating talented athletes in selfmonitoring overuse‐related 
complaints might be a preventive strategy when it comes to 
injuries. Players high in reflection report higher weekly over-
use injury severity scores, but more research is needed to ex-
plain the meaning of this result. Coaches and trainers should 
be aware of the fact that players differ in selfmonitoring skills 
and that this might play a role in the degree to which they are 
able to prevent themselves from injuries. Support staff should 
be aware of this when using athlete self‐report measures for 
the prevention of injuries and ensure that athletes are educated 
to develop these skills for optimal health management.

In conclusion, high selfmonitoring scores seem protective 
for having time loss overuse injuries in talented youth tennis 
players in the Netherlands. This is mainly the case in girls. 
Higher scores on reflection are related to higher weekly se-
verity scores for overuse injuries. The meaning of this result 
needs further study.
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