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ABSTRACT 

The primary purpose of this study was to obtain the current creatine usage rates among the

adolescent athletic population and compare the usage rates between different demographics

including sex, age, and sport of participation.  We conducted a survey of student athletes in

grades 7-12 investigating current trends in creatine use within this population. Of the total

participants, 16.3% reported knowing someone who takes creatine; 8.7% have thought about

taking creatine themselves; 3.8% admitted to currently using creatine supplements, with the

majority of those taking creatine comprising of  upper classmen and football  athletes. Most

students have not researched how creatine or other supplements would affect their health, and

71.2% reported not knowing what creatine was. Only 6.5% believed that creatine use was safe

to use as a supplement. The demographics of those using creatine remained consistent since

the early 2000s, but the usage rate appears to have dropped. It appears that lack of knowledge

on the subject and lack of research could be contributing to the low usage rates seen in this

survey. A greater number of students also felt that creatine use was unsafe, and the general

consensus seems to be trending away from creatine use in this population.  
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BACKGROUND

Creatine  is  produced  endogenously  in  the  liver  and  kidneys  and  stored  predominantly  in

skeletal muscle as phosphocreatine. These phosphocreatine stores in conjunction with creatine

kinase reversibly regenerate ATP in times of high metabolic need or high intensity exercise,

where energy consumption exceed energy production. By maintaining a high ATP:ADP pool by

PCr phosphorylation of ADP, creatine can delay muscle fatigue and possibly allow for prolonged

physical activity. 1,2,3,4

Creatine  supplementation  produces  an  ergogenic  effect  on  athletic  performance  and  body

composition. A previous study done by Kreider  et al.  demonstrated that a 28-day course of

creatine supplementation resulted in significantly greater total lifting volume (i.e. sum of bench

press,  squat,  and power clean)  in  subjects  taking creatine compared to the placebo group

(placebo (P): 1,105 ± 429; creatine (C): 1,558 ± 645 kg, P = 0.05). This study also showed that

creatine supplementation promoted significantly greater gains in total body mass (P: 0.85± 2.2;

C: 2.42 ± 1.4 kg), scanned body mass (P: 0.77 ± 1.8;  C: 2.22 ± 1.5 kg), and fat-free/bone-free

mass (P: 1.33 ± 1.1;  C: 2.43 ± 1.4 kg). Another study by Kirksey  et al. showed that a 6-week

course of creatine supplementation produced significantly greater gains in lean body mass, with

the intervention group obtaining lean body mass faster over those 6 weeks than the placebo

group  (P: 59.03.0kg  to  60.03.0kg;  C: 62.93.7kg  to  65.53.8kg).  Additionally,  subjects

supplementing  with  creatine  exhibited  significantly  higher  countermovement  vertical  jump

height, static vertical jump, and improvements in peak power output in cycling (7.9% [P] vs.
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17.8% [C]) compared to subjects on the placebo (p  0.05). This provides additional evidence

that creatine supplementation may promote lean body mass during athletic training.6,7

While creatine has been well studied in the adult population, studies of adolescent or pediatric

use are certainly not as thorough or as abundant. A survey in 2002 by Metzl  et al. found that

out of the 1103 students who participated in the questionnaire, 62 students (5.6%) admitted to

using creatine as a nutritional supplement. The same study showed that the creatine use rate in

the  12th grade  athletic population was reported as  high  as  44%.  Additionally,  creatine was

significantly  (P  <0.001)  more  common  in  males  (8.8%)  compared  to  females  (1.8%),  and

significantly more common in those participating in football, wrestling, hockey and lacrosse (P

<0.001 for all). Common reasons cited for taking creatine included enhanced performance (72%

all users) and improved appearance (61.3%).5

In a different paper by McGuine  et al. in 2002, researchers found that among the 4011 high

school athletes surveyed, 686 students (17.1%) reported using creatine. This study found the

highest  use  rate  among  football  players  at  30.1%,  with  significantly  (p=0.001)  greater  use

among football players at small schools (40.9%) compared to large schools (28.0%) and medium

schools (26.6%). The most common reasons cited for creatine use included increased strength

(73.2%), power (62.4%), and weight (58.3%). The study also found that “friends” offered the

most encouragement to use creatine, while “parents” were cited as discouraging creatine use

the most. With so much information readily accessible through the internet and with the rising

popularity  of  creatine  in  exercise  supplementation,  these  figures  from  Metzel  et  al.  and
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McGuine et al. won’t accurately reflect the current trends in usage today.5,8 The purpose of our

study  is  to  investigate  the  creatine  usage  among  adolescent  athletes  and  the  factors  that

impact this usage through a prospective, survey study. 

Rationale

The safety and the risks of creatine use in children and adolescents are heavily debated, with

many published papers recommending different, conflicting guidelines. 

In  2000,  the American College of  Sports  Medicine,  citing grossly inadequate data regarding

potential and real side effects of creatine supplementation in the pediatric population, does not

recommend creatine supplementation in athletes younger  than 18 years old.  However,  the

International Society of Sports Nutrition states that no study has shown adverse effects with

creatine supplementation in children and that creatine supplementation can be considered in

athletes younger than 18 years old if certain conditions are met and specific guidelines are

followed. With these conflicting and contradicting recommendations, creatine use and safety in

the pediatric population has not been well studied in literature.9,10,11 

Due to the rising popularity of creatine supplementation in athletes today and due to the few

and conflicting studies surrounding the safety of creatine use in adolescents, it is important to

monitor  usage  trends in  this  population.  Nutritional  supplements  are  not  regulated by  any

official agency and most of these supplements can be easily bought online or in-person without

much oversight. If creatine use in the adolescent athlete population is truly rising, due to the
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lack of clinical evidence in literature, it might be judicious to invest in studies exploring short-

term and long-term effects of creatine use in this population. The rationale for our study is that

with better understanding of creatine supplementation trends among adolescents,  clinicians

will be informed of the decision-making process behind creatine use and how to best manage

athletes using this supplement.

SPECIFIC AIMS

The primary purpose of this study was to obtain the current creatine usage rates among the

adolescent athletic population in the greater Phoenix metro area and compare the usage rates

between different demographics (i.e. sex, age, sport of participation, information source). We

hypothesized that the % of adolescent student athletes in the greater Phoenix metro area using

creatine will be lower compared to the population surveyed in the 2001 Metzl publication. In

comparing demographics,  we hypothesized that creatine usage would be more prevalent in

older males who are participating in collision sports. Additionally,  we hypothesized that the

source of information when discovering creatine as an exercise supplement will best predict

creatine usage.

The  secondary  aim  of  this  study  was  to  assess  the  adolescent  student  athletes’  opinions

regarding creatine supplementation using statement evaluations and to evaluate the general

consensus towards supplementation in that population as a whole.  We hypothesized that the

consensus  towards  creatine  supplementation  will  be  negative,  with  personal  research  on
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creatine safety being prevalent among the students and safety being a prominent reason for

non-use.  

METHODOLOGICAL APPROACH 

Design

This was a prospective study of subjects from grades 7-12 who participated in a questionnaire

surveying for current trends in creatine use within this adolescent athletic population. Using

statement  evaluations  (agree/disagree)  on  the  same  survey,  we  assessed  the  subjects’

viewpoints and opinions regarding the use of exercise supplements. The survey responses were

imported into a Microsoft Excel  database and statistical analysis was performed in order to

make comparisons and associations between demographics and other categorical variables. 

Participants

We surveyed athletes from grades 7-12 from 10 local high schools in the greater Phoenix metro

area affiliated with The Phoenix Children’s Sports Medicine Clinic. No exclusion criteria were

made based on gender or gender identity; race, color, nationality,  ethnic or national origin;

religion or belief; sexual orientation; socio-economic background or other distinctions. Inclusion

criteria for this survey were solely based on whether a student was within the grades of 7-12

and a resident of the greater Phoenix metro area. 

Materials
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A 21-question 3-page questionnaire was prepared for  data collection.  An informed consent

notice at  the beginning  of  the survey  was  included to  notify  students  that  participation is

completely voluntary and that identifying information will not be collected from the students.

The  survey  consisted  of  questions  regarding  demographic  information,  personal  creatine

use/non-use,  and  statement  evaluations  (agree/disagree).   The  survey  asked  subjects  to

evaluate  statements  on  a  strongly-disagree  to  strongly-agree  rating to  assess  the  subjects’

attitudes  toward  creatine  and  exercise  supplementation.  The  demographic  information

surveyed included grade,  sex,  and  participating  sports.  The  survey  also  asked whether  the

subjects have used creatine or any other exercise supplements, the reasons for their use/non-

use, and how they learned of creatine as an exercise supplement. 

No identifying information was collected from the participants. All information was kept strictly

confidential and all  subjects were reaffirmed that  no information would be released to the

school, parents or coaches. 

Procedure

The survey was added to the check-in paperwork of their annual spring physicals during Sports

Medicine Clinic Day in early May 2018. An informed consent notice at the beginning of the

survey emphasized that all information would be kept strictly confidential, that no identifying

information would be collected and that participation was completely voluntary. 
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Surveys were chronologically numbered in order to monitor the number of survey response

rate.  A  survey  drop  box  at  the  check-in  station  was  used  so  that  subjects  were  able  to

anonymously return the completed survey prior to moving to the next station. Study personnel

collected the completed surveys from this drop box at the end of the day. The use of the drop

box further ensured that identifying information would not be connected back to any student. 

Data Collection

The numbered surveys were collected and information from each survey was inputted into

Microsoft  Excel  by  survey  number.  Sub-investigator  Jeffrey  Wang  was  the  sole  person

responsible for inputting survey information into the data collection form on Microsoft Excel.

Access  to the data  collection form for  data  input  and analysis  was  restricted to encrypted

devices to prevent unauthorized changes and to reduce the risk of breach of confidentiality.

The surveys will be stored physically in binders and kept for a minimum of 5 years after study

submission in the office of the principal investigator. Access to Excel survey information and

access  to  physical  surveys  will  be  restricted  to  principal  investigator  Dr.  Brian  Kelly,  sub-

investigator Jeffrey Wang, statistician Paul Kang, and the research faculty at Phoenix Children’s

Hospital. Additional access may be granted on an as-needed basis by Dr. Brian Kelly. 

Power and Sample Size

Analysis  for  power  and sample  size  was  done using  Stata  Statistical  Software.  The primary

outcome for this power and sample size analysis was the proportion of survey participants

responding that they have taken creatine between a 2-sample comparison.  If we assume that
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30% of the survey respondents are taking creatine, 186 participants per group are needed to

detect a difference of 20% to achieve a statistical power of 80%.   The Sports Medicine Clinic

Day  evaluates  approximately  400-500 student  athletes  over  the 5-day  event.  Providing  the

survey with the check-in packet for this clinic ensured that we captured a large enough sample

for the use and non-use groups. 

Statistical Analysis

Statistical  analysis  on  collected  data  was  completed  using  Stata  Statistical  Software.

Demographic and clinical characteristics of survey respondents taking creatine and those not on

creatine  were  assessed  using  means,  standard  deviation  for  continuous  variables  and

frequencies, proportions for categorical variables.  The 2-sample T-test was used to compare

continuous variables and chi-squared analysis was used to compare the categorical variables.

Univariate  Logistic  Regression  was  used  to  ascertain  via  Odds  Ratios  and  95%  Confidence

intervals  which  variables  were  independently  associated  with  creatine  usage.   Multivariate

Logistic Regression ascertained which variables best predict creatine usage. All p-values will be

2-sided and p<0.05 were considered statistically significant.

The data also compared various subgroups of students to determine if the difference between

answer distributions among variables were statistically significant. 3 groups were split, and their

answer distributions analyzed. The following groups included:

1. Students who knew someone taking creatine versus students who did not know anyone

taking creatine.
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2. Students  who thought  about  taking creatine versus  students  who have not  thought

about taking creatine.

3. Students who have taken creatine versus students who have not.

WAIVER OF INFORMED CONSENT/ASSENT

All student athletes presenting for the Sports Medicine Clinic Day will need to be captured or

the internal and external validity of the study will be impacted. Since the objective of the study

was to examine current supplement use rates as well as trends pertaining to use, we need a

sample that is as representative of the population to make study results generalizable.

However, no identifying information were collected from the student athletes who presented

to the Sports Medicine Clinic Day. All surveys were administered on-site at the time of visit and

the  surveys  collected  at  the  end of  visit.  No unique  identifiers  were  tied to  the  students’

identities.

Obtaining consent would have increased the risk of breach of confidentiality due to the consent

document linking the participants back to the study and/or survey. Since the consent would

have been the only document that contained PHI, it decreased the risk of this breach if consent

was not obtained and all surveys/responses were aggregated from the onset.

Additionally, the survey contains an informed consent statement indicating that participation is

entirely voluntary and that no identifying information will be collected from the students.

POTENTIAL RISK/BENEFITS
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There  are  no  potential  risks  or  benefits  to  the  participants  in  this  study.  No  identifying

information  will  be  collected  from  the  participants.  All  information  will  be  kept  strictly

confidential and all participants will be reaffirmed that no information will be released to the

school,  parents  or  coaches.  We hope  that  understanding  current  usage,  and  opinions  and

beliefs of creatine supplementation among adolescent student athletes we will be able to take

the first steps in streamlining current recommendations and guidelines. 

RESULTS

Data characterization of all surveys (n=184)

A  total  of  184  students,  grades  7-12,  completed  the  creatine  usage  survey.  The  basic

demographics showing school grade, gender, and sport of participation are listed in Table 1.  

Out of  the 184 total  survey participants,  30 (16.3%) reported knowing someone who takes

creatine;  16  (8.7%)  have  thought  about  taking  creatine  themselves;  7  (3.8%)  admitted  to

currently using creatine supplements, with improving sports performance and endurance being

the two most cited reasons (n=4, 57.1%; n=3, 42.9%, respectively) for creatine use. 

Most students have not researched how creatine would affect their health or researched about

exercise/athletic  supplements  (n=99/184,  53.8%  and  n=97/184,  52.7%,  respectively).  126

students (71.2%) reported not knowing what creatine was. 128 students (69.6%) reported that

they  would  not  take  a  substance,  dangerous  or  not,  to  make  them  a  better  athlete.  The

majority  of  students  (n=108,  58.7%)  also  reported  that  they  do  not  feel  pressured  to  use

creatine to improve their athletic performance, while 7 students (3.8%) reported that they do
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feel pressured to use creatine. 62 students (33.7%) also believed that creatine was not safe for

them to use as an exercise supplement, while only 12 (6.5%) believed that creatine use was

safe. While only 24 students (13.0%) reported wanting to discuss creatine use with a healthcare

professional, 49 students (26.6%) did report that they would be interested in an educational

program about supplement use. 

Students who knew someone taking creatine (Subgroup 1; SG1) versus students who did not

know anyone taking creatine (Subgroup 2; SG2) 

The difference in answer distribution in grade level, sport of participation and gender were all

statistically significant between the two subgroups (p=<0.001, p=<0.001, p=0.002, respectively).

Of the students who knew someone taking creatine, the majority comprised of upper classmen

in  grades  11-12  (n=14/30,  46.7%),  football  athletes  (n=19/30,  63.3%)  and  male  students

(n=22/30, 73.3%). Significantly more students reported taking exercise supplements other than

creatine  in  SG1  compared  to  SG2  (n=12/30,  40.0%  vs  n=6/154,  3.9%;  p=<0.001).  Also,

significantly  fewer  students  reported  not  knowing  what  creatine  was  in  SG1  versus  SG2

(n=5/30, 20.8% vs n=121/154, 79.1%; p=<.001). The number of students who learned about

creatine through their  friends  were  significantly  higher  in  SG1  compared to  SG2 (n=11/30,

36.7% vs n=5/154, 3.25%; p=<0.001). 

The difference in answer distribution when evaluating the statement “I believe creatine is safe

for me to use as an exercise supplement” was statistically significant between SG1 and SG2
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(p=<0.001).  More  students  in  SG1  agreed  or  strongly  agreed  that  creatine  use  was  safe

compared to SG2 (n=9/30, 30% vs n=3/154, 1.95%). 

The difference in answer distribution when evaluating the statement “I want to discuss using

creatine  as  a  supplement  with  a  healthcare  professional”  was  also  statistically  significant

between  the  two  subgroups  (p=0.03).  More  students  agreed  or  strongly  agreed  with  this

statement in SG1 (n=6/30, 20.0% vs n=18/154, 11.7%). 

Students who have thought about taking creatine (Subgroup 3; SG3) versus students who

have not thought about taking creatine (Subgroup 4; SG4)

The difference in answer distribution in grade level, sport of participation and gender were all

also  statistically  significant  between  these  two  subgroups  (p=0.001,  p=<0.001,  p=0.002,

respectively). Of the students who have thought about taking creatine, the majority comprised

of upper classmen in grades  11-12 (n=9/16,  56.3%),  football  athletes (n=11/16,  68.8%) and

male  students  (n=15/16,  93.8%).  Significantly  more  students  reported  taking  exercise

supplements other than creatine in SG3 compared to SG4 (n=8/16, 50.0% vs n=10/168, 5.95%;

p=<0.001). Also, significantly fewer students reported not knowing what creatine was in SG3

versus  SG4  (n=4/16,  36.4%  vs  n=122/168,  73.5%;  p=<.014).  The  number  of  students  who

learned about creatine through their friends were significantly higher in SG3 compared to SG4

(n=6/16, 37.5% vs n=10/168, 5.95%; p=0.001). 
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The difference in answer distribution when evaluating the statement “I have researched how

creatine will affect my health” was statistically significant between SG3 and SG4 (p=<0.001).

More  students  agreed  or  strongly  agreed  with  this  statement  in  SG3  (n=7/16,  43.7%  vs

n=9/168, 5.4%), while more students disagreed or strongly disagreed with this statement in SG4

(n=96/168, 57.2% vs n=3/16, 18.8%).  

The  difference  in  answer  distribution  when  evaluating  the  statement  “I  have  researched

exercise/athletic  supplements  other  than  creatine  to  use”  was  also  statistically  significant

between SG3 and SG4 (p=0.002). More students agreed or strongly agreed with this statement

in SG3 (n=8/16, 50.0% vs n=12/168, 7.1%), while more students disagreed or strongly disagreed

with this statement in SG4 (n=93/168, 55.7% vs n=4/16, 25.0%).

The difference in answer distribution when evaluating the statement “I want to discuss using

creatine  as  a  supplement  with  a  healthcare  professional”  was  also  statistically  significant

between the  two subgroups  (p=0.016).  More  students  agreed or  strongly  agreed with this

statement  in  SG3  (n=6/16,  37.5%  vs  n=18/168,  10.7%),  while  more  students  disagreed  or

strongly disagreed in SG4 (n=74/168, 44.0% vs n=3/16, 18.8%).

Students who have taken creatine (Subgroup 5; SG5) versus students who have not taken

creatine (Subgroup 6; SG6)
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The  difference  in  answer  distribution  in  grade  level  and  sport  of  participation  were  both

statistically significant between SG5 and SG6 (p=0.001 and p=0.044, respectively). Among the

students who have taken creatine in SG5, the majority comprised of upper classmen in grades

11-12 (n=5/7, 71.4%) and football athletes (n=5/7, 71.4%). Significantly more students reported

taking exercise supplements other than creatine in SG5 compared to SG6 (n=4/7,  57.1% vs

n=14/177, 7.9%; p=0.002). Of the students who do not take creatine, 126 (71.2%) did not know

what creatine was. The number of students who learned about creatine through their friends

were significantly higher in SG5 compared to SG6 (n=3/7, 42.9% vs n=13/177, 73.4%; p=0.015).

Of those who have taken creatine, 3 students (42.8%) reported having researched how creatine

would affect their health and believed that creatine was safe for them to use. 

DISCUSSION 

The  purpose of  this  project  was to determine the current  creatine usage  rates  among  the

adolescent  athletic  population,  compare  usage  rates  among  different  demographics  and

evaluate the general consensus regarding creatine use in this population. The data set, while

very limited in sample size, does produce a few, interesting discussion points.

The data from the surveys shows a 3.8% creatine usage rate among the adolescent athletic

population;  only  8.7% have  thought  about  taking  creatine  themselves  and  16.3% reported

knowing someone who had taken creatine already. Comparatively, Metzl et al., in 2002, found a

5.6% creatine usage rate among adolescent athletes; McGuine et al., in 2001, found a 16.8%

creatine usage rate in adolescent athletes, and that rate increased to 30.1% among high school
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football players. It is encouraging to see that the usage rate has declined since the early 2000s,

though our study is still limited due its small sample size. However, similar to the results by

Metzl and McGuine, our data showed that students taking creatine were still more likely to be

upper classmen (grades 11-12) and football athletes. It appears that while the demographics of

those using creatine remained consistent since the early 2000s, the usage rate seems to have

dropped based on our study.5, 8 

To  discuss  why  usage  rates  have  remained  low  within  our  surveyed  population,  we  must

consider the reasons why students do not take creatine as a supplement. Our survey showed

that 71.2% of the students did not know what creatine was, with 53.8% reporting that they

have  not  researched  how  creatine  would  affect  their  health.  Only  13%  wanted  to  discuss

potential creatine use with a healthcare professional. It appears that lack of knowledge on the

supplement and lack of  research could be contributing to the low usage rates seen in this

survey. Furthermore, 33.7% of the students believed that creatine use as a supplement was

unsafe,  while  only  6.5%  believed  the  creatine  use  was  safe.  While  the  majority  remained

neutral  to  this  particular  question,  that  disparity  does  demonstrate  the  trending  negative

opinions towards creatine use. Only 3.8% reported feeling pressured to use creatine to improve

athletic performance, which also suggests that the current consensus is trending away from

creatine use in this particular population.  

The majority of the survey participants in this study consisted of students in grades 10 and

below (n=154/184, 83.7%), so that skew in demographics may also be contributing to these
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results.  With  Metzl  and McGuine  both  finding  a  higher  usage  rate  in  upper  classmen and

football  players,  it  would  be  interesting  to  conduct  this  survey  again  focusing  on  those

demographics to better estimate creatine usage in that population and gain further insight on

their understanding and opinions of creatine. With only 30 students in our survey identifying in

grades 11 or 12, it is difficult to make generalizations from this study when the sample size is so

small. The biggest limiting factor of this project is its sample size and lack of equal distribution

among certain demographics, which does introduce a sampling bias to our results. 

This survey, like a few others have done, looked to estimate the creatine usage rate among the

pediatric athletic population. This survey was conducted purely as an observational study to

determine if further studies in safety would be warranted. As creatine is not regulated by the

FDA, it’s safety profile in the pediatric population is still fairly unknown. It would be important

to conduct a larger survey of the pediatric population to gauge a more accurate usage rate, as

our study was limited by several different factors. With a larger study, if creatine usage rates

remained low with the consensus trending away from encouraging creatine use, it may be more

harmful to the population to conduct a study regarding creatine’s safety profile.   
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