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Background  
Despite increasing interest in psychological factors that affect the impact of self-efficacy 
on readiness to return to play, few clinical tools are available to assess self-confidence in 
performing sports-specific movement patterns in the pediatric/adolescent population. 

Hypothesis/Purpose  
The purpose of this study was to test the psychometric properties of sports-specific 
modules to supplement a general measure of movement self-efficacy, the Adolescent 
Measure of Confidence and Movement Performance (AMCaMP). 

Study Design   
Quasi-experimental cross-sectional validation. 

Methods  
After preliminary testing for readability and ease of administration, one of 12 
sport-specific modules pertinent to the individual’s sport (baseball, softball, basketball, 
football, gymnastics, cheerleading, soccer, ballet, swimming, lacrosse, tennis, and cross 
country) were administered to 14,744 patients, 11-18 years of age, drawn from 12 
pediatric sports physical therapy facilities in a single health care system. Respondents 
completed the assigned sport-specific self-report questionnaire at initial visit and 
conclusion of the episode of care. 

Results  
Based on sample sizes, Bartlett’s Test of Sphericity, and Kaiser-Myer-Olkin measures, 
nine modules (baseball, softball, basketball, football, gymnastics, cheerleading, soccer, 
ballet, and swimming) were deemed suitable for factor analysis. Each module sample was 
divided into test validation samples. Exploratory factor analysis revealed an underlying 
structure ranging from one to three factors depending upon the module. Subsequent 
confirmatory factor analyses fully supported the hypothesized factor structures for each 
module except swimming. Additional analyses to determine coefficient alpha 
(range=0.8-0.976), Standard Error of Measurement (range=1.12-2.33), and Minimum 
Detectable Change (range=3.1-6.47) confirmed the reliability of each of these modules. 
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Conclusion  
AMCAMP sport-specific modules are reliable and valid self-report tools to capture 
self-confidence in performing sport-specific movements to supplement AMCAMP’s 
evaluation of self-efficacy in performing the general movements of everyday life. The 
results of this study support using these modules as part of the overall clinical evaluation 
of psychological readiness to return to sport. 

Level of Evidence    
Level 3b. 

INTRODUCTION 

The decision to return an athlete to sport is a complex 
clinical judgement requiring careful and deliberate consid-
eration of both physical and psychological factors. Physi-
cal factors (e.g., range of motion, strength, coordination, 
and agility) are objectively quantified, and often can be 
compared to the individual’s contralateral side as well as 
the norms generated from standard objective measures. All 
this clinical information is used to judge physical readiness 
from a purely physiological perspective. However, there is 
increasing interest in the psychological aspects of rehabili-
tation within the physical therapy community and through-
out sports rehabilitation, most notably among these, fear 
and self-confidence.1‑4 Moreover, there is ample evidence 
that psychological factors also make a critical contribution 
to motor learning to support this growing interest relative 
to return to sport.5‑8 

Psychological components are often considered to be 
difficult to quantify due to their “subjective” nature. How-
ever, there are multiple objective measures that have been 
developed and used across the professions concerned with 
patient readiness for returning to sport, including the In-
jury-Psychological Readiness to Return to Sport Scale,9 and 
ACL-Return to Sport after Injury (ACL-RSI) scale.10 While 
these measures have clinical utility and are certainly appro-
priate to use based on their psychometric properties, they 
are limited either by encompassing all sports generically (I-
PRRS) or targeting diagnostic-specific conditions based on 
the anatomical site of injury (ACL-RSI). Without reference 
to a specific sport and the particular movements required to 
be ready to return to that sport, these instruments are help-
ful but ultimately insufficient to support clinical decision-
making. The present study reports on the development of 
a suite of self-report modules for selected sports to address 
these limitations and enhance the process of making clini-
cal judgments about adolescent athletes. 
The parent instrument from which these modules were 

developed is the Adolescent Measure of Confidence and 
Musculoskeletal Performance (AMCaMP). The AMCaMP is 
22-item self-report instrument, which was developed as 
a “core” measure for individuals ages 11 to 18 years of 
age, characterizes an adolescent’s confidence in the ability 
to perform general movements (sitting, standing, walking, 
running, etc.) that are essential to daily life irrespective of 
sport.11 Similar to the assessment for adults on which it 
was based,12 the AMCaMP is rooted in the self-efficacy the-
ory developed by Bandura.13 This theory proposes that the 
situation-specific beliefs which a person holds about the 

capability to perform specific tasks help to determine what 
tasks the individual will choose to do, the energy and at-
tention that will be devoted to doing it, and the persever-
ance that will be displayed in order to execute a specific 
level of performance when confronted by barriers to suc-
cess. This theory can be summarized by the familiar say-
ing, “If you think you can, then you can, and if you think 
you can’t, you’re right.” The psychometric validation of the 
reliability and validity of the AMCaMP indicated it demon-
strated acceptable internal consistency and established a 
minimal detectable change threshold for documenting clin-
ical progress and outcomes in adolescents.11 The purpose 
of this study was to test the psychometric properties of 
sports-specific modules to supplement a general measure 
of movement self-efficacy, the Adolescent Measure of Con-
fidence and Movement Performance (AMCaMP). These 
modules were developed to assist the overall clinical deter-
mination of readiness to return to play. 

METHODS 
INSTRUMENT 

The sports-specific AMCaMP is designed to be an adjunct 
to the core AMCaMP questionnaire. It is a patient-centric 
measure to assess confidence in sport-specific movement 
patterns. The questionnaire presents items on a Likert-type 
array of five response levels progressively ranging from “no 
confidence” (1 point) to “fully confident” (5 points). The ar-
ray of items was selected to explore self-confidence in per-
forming movement patterns particular to each of 13 sports: 
soccer, baseball, softball, basketball, football, gymnastics, 
cheerleading, lacrosse, swimming, volleyball, tennis, cross 
country, and dance (See Appendices 1-6). For example, full 
court backpedaling is a particular movement that might re-
garded as essential to returning to basketball. The sports 
were chosen based on high rates of participation and on the 
volumes of participants at the survey test sites. A “not ap-
plicable” option was available for any item that would be 
unnecessary for an athlete to have confidence as it is not 
a requirement of their performance. For example, a base-
ball pitcher would not need to assess his confidence in the 
movements essential playing the catching position. 

STUDY SITES AND PARTICIPANTS 

Data were gathered from patients who were referred to 
physical therapy for sports-related injuries from 14 outpa-
tient clinics in the Children’s Healthcare of Atlanta sys-
tem. The institutional review board at Children’s Health-
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care of Atlanta deemed the study exempt. Traditionally the 
onset of puberty is accepted at the beginning of adoles-
cence, which the authors operationalized as 11 years of age. 
All therapists at each site were instructed on who was eligi-
ble to participate in the study and how to collect the data. 
Any new patient was eligible to participate in the study if 
the patient was: 1) 11 to 18 years of age; 2) spoke and read 
English; and 3) had the cognitive ability to complete the 
questionnaire independently. Demographic data were also 
collected on the first visit. 

ITEM SELECTION AND DEVELOPMENT 

An expert group of eight physical therapists with an av-
erage of 11 years of experience (range 5-20 years) and at 
least two years of sports therapy experience participated 
in providing items. Of these, four were board certified in 
sports physical therapy and all 11 played competitively in 
high school, club, or collegiate sports. A board certified pe-
diatric orthopedic surgeon and a board-certified primary 
care sports medicine physician with a combined 50 years 
of experience were consulted as well. Suggestions on criti-
cal movements for each sport and in some cases for specific 
positions within the sport were solicited. Consensus was 
reached when 6 out of the 8 panel members deemed a 
movement critical. Additional consideration was given to 
panel members with expertise in a specific sport (e.g., if a 
panel member played college football). The final item count 
was as follows: 17 for soccer, 16 for baseball/softball, 16 
for basketball, 16 for football, 15 for ballet, 14 for gymnas-
tics/cheerleading, 10 for swimming, 10 for volleyball, 9 for 
lacrosse, 9 for tennis and 7 for cross country. 

STATISTICAL METHODS 
DATA PREPARATION 

A total of 14,744 patients were potentially available for 
study aggregating the data from all sports. Each sport was 
separated into its own individual cohort and each of these 
datasets were evaluated independently for the analysis re-
ported below. Observations were not dependent because 
there was only one questionnaire per patient. 

OUTLIER ANALYSIS 

Outliers were assessed using the Mahalanobis Distance. 
This distance corresponds to the distance between an ob-
servation and the centroid of all observations in the space 
of questionnaire items. If this distance exceeded the 
threshold outlined by the α=.001 significance level, we ex-
cluded the observation.14 Because quality of response is 
also an issue of concern when analyzing response data, the 
Intra-Individual Response Variability (IRV) was used to ex-
clude patients. Patients with an IRV value in the 99th per-
centile or above were judged as having haphazard/random 
response patterns and were subsequently dropped from the 
study. 
Additionally, responders with zero variance in their re-

sponses (ex: responded all 5’s for all items) were dropped. 

COLLINEARITY DIAGNOSTICS 

Because collinearity/multicollinearity violates key assump-
tions of factor analysis, collinearity diagnostics were con-
ducted to determine if there was potential redundancy 
amongst survey items primarily using condition index and 
the determinant of the response matrix. A condition index 
above 30 was used as an indicator of collinearity, but an in-
dex above 20 was still scrutinized. In addition to the con-
dition index, this function provides variance decomposition 
proportion associated with each condition index. Items that 
both had a proportion of over .5 for the same index were 
considered candidates for deletion. Once collinearity was 
no longer deemed a problem, patients who did not have at 
least two responses in the remaining items were dropped. 

DATA ANALYSIS 

An exploratory factor analysis (EFA) was conducted to iden-
tify a hypothetical latent variable structure among ques-
tionnaire items and confirmatory factor analysis (CFA) to 
verify this structure. Not all sports had a sufficient sample 
size for factor analysis. A minimum of 400 participants15 

and 10 participants per item16 were required for each sport 
(200 for EFA and 200 for CFA). 
Factor analysis suitability was assessed using Bartlett’s 

Test of Sphericity17 and the Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy (KMO).18 Bartlett’s Test examines the 
correlation matrix of all questionnaire items under the as-
sumption that there is no relationship between the items. 
Rejecting this assumption suggests the data is suitable for 
factor analysis. The KMO Measure represents the propor-
tion of variance among items that may be common variance 
with values above 0.7 suggesting factor analysis would be 
appropriate (where 1 is the best possible score). 
A set of plausible number of factors for each sport was 

then determined by using the Kaiser Criterion (KC),19 the 
Scree Test,19 Parallel Analysis (PA)19 and the Hull 
Method.20 Finally, sed unweighted least squares and a pro-
max rotation when applicable for the EFA were used. The 
metrics of success for a hypothetical model were strong 
loadings on an items primary factor (> 0.6), weak cross-
loadings for an item’s secondary factors (< 0.3), and a high 
proportion of the total variance explained by the model (> 
60%). 
Participant data that were used in the EFA were not used 

in used in CFA. Model validity was assessed using the fit in-
dices Root Mean Square Error of Approximation (RMSEA), 
the Standardized Root Mean Square Residual (SRMR), the 
Comparative Fit Index (CFI), and the Tucker-Lewis Index 
(TLI).21 The RMSEA is the difference between the observed 
covariance matrix per degree of freedom and the hypoth-
esized covariance matrix with an acceptable value being 
below 0.08. The SRMR is the average of the standardized 
residuals between the observed and hypothesized covari-
ance matrices with acceptable values being below 0.06. TLI 
and CFI are not especially sensitive to sample size with high 
values > 0.97 indicating the hypothesized model is better 
compared to the independence model.21 Although the chi-
square test can be used to evaluate model fit but is not in-
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Table 1. Sample size by sport for each module.        

Sport Final Sample Size (n) 

Baseball & Softball 1147 

Cross Country 277 

Basketball 1228 

Gymnastics & Cheerleading 787 

Tennis 230 

Football 905 

Swimming 526 

Lacrosse 318 

Ballet 429 

Soccer 1167 

Volleyball 366 

Table 2. Appropriateness of testing each module.      

Sport Bartlett KMO 

Baseball & Softball Reject Null 0.904 

Basketball Reject Null 0.908 

Gymnastics & Cheerleading Reject Null 0.871 

Football Reject Null 0.919 

Swimming Reject Null 0.798 

Ballet Reject Null 0.820 

Soccer Reject Null 0.924 

Barlett = Bartlett’s Test of Sphericity; KMO= Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy 

cluded because when fitting ordinal factor analysis models, 
this test can have inflated and/or unreliable Type I error 
rates.22 

Lastly, the reliability of the factor scales using Cron-
bach’s alpha, Standard Error of Measurement (SEM), and 
Minimum Detectable Change (MDC) was assessed. Cron-
bach’s alpha was used as a proxy for internal consistency 
and is considered to be a scale of reliability. Values above 
0.8 were set to be considered acceptable. The SEM examines 
the spread of measured test scores around the estimated 
true score. The MDC measures the minimal amount of 
change in score that rules out measurement error. 

RESULTS 

Based on the tests for sample size, seven sports had a suf-
ficient sample size to proceed: baseball/softball, basketball, 
gymnastics/cheerleading, football, swimming, ballet, soc-
cer (Table 1). All of these sports passed Bartlett’s Test, and 
the minimum KMO among the sports was 0.798 (Table 2). 
The analysis of the candidate number of factors using all 

four methods ranged from 1 to 4 depending upon the sport 
(Table 3). Each sport was evaluated under the same condi-
tions for all plausible numbers of factors. 
Based upon the criteria that had been set to determine a 

successful model, and the pragmatic considerations of clin-

ical utility (i.e., information that most assists clinical de-
cision making and carries a low response burden), a fac-
tor structure for each sports module was selected based on 
strong primary loading, weak cross loading, and percent of 
variance explained. Results indicated that two factor struc-
tures were optimal except for baseball (one factor) and soc-
cer (3 factors). The proportion of variance, interfactor cor-
relation, and breakdown of the items contained within a 
factor for each sport module are found in Table 4. 
Although the football, ballet, and soccer modules failed 

at least one of the criteria we had set a priori for the EFA, 
these deficiencies were not sufficient violations to exclude 
these item groups from CFA. Out of all sports modules 
tested, only swimming did not have a model that met all a 
priori requirements. While all fit indices were satisfactory 
for the two-factor swimming model, the RMSEA was 
slightly higher for this sport module than the recommended 
0.06 cutoff value (Table 5). 
The summary of reliability testing (Cronbach’s alpha, 

SEM, and MDC) are displayed in Table 6. 

DISCUSSION 

Confirmatory factor analysis was used to determine valid 
scales for items to be grouped. The reliability metrics sug-
gests that most factors provide adequate measures and 
could be used to detect improvement over time. While 
these findings provide a latent variable structure for each 
sport, it does not provide information on what these latent 
variables actually are. Although all the items grouped in a 
factor for each sport demonstrated acceptable psychomet-
ric properties, a potential trade-off between statistical per-
formance and clinical utility must be acknowledged. While 
a different set of items might have performed statistically 
better, such items might be most informative to clinicians 
making decisions. The methods by which we included items 
generated by clinicians and set a priori statistical require-
ments that were met in all but one scale suggests that this 
trade-off was successfully negotiated. 
In the process of identifying the latent variable structure 

of these sport specific questionnaires, our approach filtered 
out several potential problems. Eliminating collinearity 
helped to ensure that each item is measuring a unique com-
ponent of its respective construct. Eliminating items that 
load weakly helps ensure all items are relevant to the con-
structs of interest. The remaining items are then able to 
give a much clearer reference point of the construct they 
are measuring. Additionally, the high Cronbach’s α sug-
gests the psychometric property of reliability for each sport 
module is strong. 
An athlete’s body must be prepared to handle all the 

stressors of the sports to which they will return, physical 
and psychological. Given the growing awareness of the im-
pact of self-efficacy and other psychological constructs on 
rehabilitation and recovery, the need for objectives mea-
sures of what was traditionally regarded as unmeasurably 
“subjective” has also grown. However, a common limitation 
of existing instruments was the inability to capture the 
mental readiness of the athlete in the critical context of the 
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Table 3. Plausible number of factors for each sport.        

Sport KC Scree PA Hull 

Baseball & Softball 1 factor 2 factors 1 factor 3 factors 

Basketball 2 factors 3 factors 2 factors 4 factors 

Gymnastics & Cheerleading 1 factor 2-3 factors 1 factor 2 factors 

Football 2 factors 2-3 factors 2 factors 2 factors 

Swimming 1 factor 3 factors 2 factors 2 factors 

Ballet 1 factor 2 factors 1 factor 3 factors 

Soccer 2 factors 3 factors 2 factors 3 factors 

KC=Kaiser Criterion; Scree=Scree Test; PA=Parallel Analysis; Hull=Hull Method. 

specific movement requirements of an athlete’s particular 
sport, which is essential to rendering sound clinical judg-
ments tailored to the individual’s goals. The Sport-specific 
AMCaMP modules are patient-centric tools that capture the 
patient’s point of view (See Appendices 1-6). Furthermore, 
because self-efficacy is highly predictive of what an athlete 
actually will do once leaving clinical care, the modules yield 
highly relevant data on the specific requirements which will 
be the criteria for determining the success of rehabilitation 
to achieve to sport. Together, the Sports- specific AMCaMP 
and its parent the AMCaMP can provide a broader array of 
data to support clinical decisions. 

LIMITATIONS 

Sport specialization is a limitation with this analysis that 
was not present in the original AMCAMP publication. Be-
cause all items were related to basic movements/functions 
in the original AMCAMP questionnaire, they were likely 
to be relevant to all patients. However, in sports, team 
sports in particular, certain players may specialize in a cer-
tain kind of role that is only applicable to players of their 
position/specialty. Future instrument construction should 
consider developing separate position-specific modules for 
each sport to address this limitation. 

CONCLUSION 

The psychometrically validated modules of the Sport-spe-
cific AMCaMP offer distinct advantages in evaluating an 
adolescent’s confidence in readiness to return to a specific 
sport. Combining a more complete understanding of the 
psychological context of each athlete’s confidence in per-
forming specific movement requirements with more tradi-
tional physical data will better enable clinicians to assist 
adolescent athletes in successfully transitioning back to 
their sports. 

© The Author(s) 
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Table 4. Proportion of variance, interfactor correlation, and items contained within a factor for each sport               
module.  

Sport 
Proportion 
of Variance 
Explained 

Interfactor 
Correlation Items by Factor 

Baseball & Softball .69 -- Factor 1: 

Basketball .75 .67 Factor 1: 

Factor 2: 

Gymnastics & Cheerleading .71 .71 Factor 1: 

Factor 2: 

Football .79 .69 Factor 1: 

Factor 2: 

Swimming .71 .71 Factor 1: 

Factor 2: 

Ballet .75 .70 Factor 1: 

• Catch ground balls 

• Catch fly balls 

• Slide feet first 

• Slide headfirst 

• Run bases 

• Swing live 

• Bunt 

• Catch for 1 inning 

• Run full court suicide 

• Change direction quickly 

• Defensive stance 

• Scrimmage for 30 min 

• Backpedal full court 

• 10 post feeds 

• 10 layups (right hand) 

• 10 layups (left hand) 

• Shoot 10 jump shots 

• Shoot 10 free throws 

• Shoot 10 three pointers 

• 5 jump/leap series 

• 5 springboard impacts 

• 5 dismount landings 

• 5 layouts 

• 5 back tucks 

• 5 front walkovers 

• 5 vault tabletop impacts 

• 5 stunts 

• 5 back handsprings 

• Backpedal 10 yards 

• Change direction quickly 

• Kick 10 kick-offs 

• Kick a 30 yd field goal 

• Punt 10 balls 

• Snap 10 balls 

• Catch 10 passes 25 yards 

• Hit the sled with 100% effort 10 times 

• 10 tackles 

• Get tackled 10 times 

• 10 up/downs 

• Maintain 3-point stance for 10 seconds 

• Swim standard warmup 

• Swim main set backstroke 

• Swim main set butterfly 

• Start off the block 

• Perform dry land routine 

• Perform a flip turn 

• Swim main set breaststroke 
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Sport 
Proportion 
of Variance 
Explained 

Interfactor 
Correlation Items by Factor 

Factor 2: 

Soccer .80 .58 (F1:F2) 
.55(F2:F3) 
.81 (F1:F3) 

Factor 1: 

Factor 2: 

Factor 3: 

Table 5. Fit indices for each module.      

Sport RMSEA SRMR CFI TLI df 

Baseball & Softball 0.038 0.042 0.998 0.997 20 

Basketball 0.057 0.058 0.994 0.992 53 

Gymnastics & Cheerleading 0.052 0.055 0.994 0.991 26 

Football 0.053 0.058 0.995 0.994 53 

Swimming 0.069 0.063 0.990 0.984 13 

Ballet 0.037 0.059 0.997 0.996 26 

Soccer 0.028 0.043 0.999 0.998 101 

RMSEA=Root Mean Square Error of Approximation; SRMR=Standardized Root Mean Square Residual; CFI=Comparative Fit Index; and TLI=Tucker-Lewis Index. 

• If en pointe: full rise onto platform of pointe shoe in 1st 

• Saute or changement jumps 

• Releve in 1st position 

• Pirouette 

• Grande jete 

• Stand in 2nd position 

• Stand in 4th position 

• Demi plie in 1st position 

• Grande plie in 1st position 

• 10 cross balls in a game 

• 10 shots from the 18-yard line in a game 

• 10 corner kicks in a game 

• 10 volleys in a game 

• 10 punts in a game 

• 10 goals kicks in a game 

• Backpedal 10 yards 

• Sprint 10 yards 

• Quickly change direction 

• Dribble the ball around 10 cones 

• 10 touch passes in a game 

• 10 goalkeeper punches in a game 

• 10 goalkeeper saves in a game 

• 10 goalkeeper dives in a game 

• 10 throw-ins down the line in a game 

• A header in a game 
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Table 6. Reliability of each module.     

Sport # Items Alpha SEM MDC 

Baseball/Softball F1 8 0.95 2.33 6.47 

BasketballF1 5 0.95 1.83 5.08 

Basketball F2 7 0.95 2.05 5.68 

Gymnastics & Cheerleading F1 5 0.93 2.08 5.78 

Gymnastics & Cheerleading F2 4 0.80 1.64 4.54 

Football F1 5 0.95 1.89 5.24 

Football F2 7 0.94 2.31 6.42 

Swimming F1 3 0.88 1.67 4.63 

Swimming F2 4 0.84 1.82 5.04 

Ballet F1 5 0.92 2.04 5.65 

Ballet F2 4 0.92 1.41 3.92 

Soccer F1 6 0.98 1.57 4.34 

Soccer F2 5 0.96 1.19 3.31 

Soccer F3 5 0.91 1.12 3.10 

F1=factor 1; F2=factor 2; F3=factor 3; Alpha=Cronbach’s α; SEM=standard error of the mean; MDC=minimum detectable change 
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