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A Socia Cognitive Model of Creatine Use
Among Male, Recreational Weight-Lifters

David M. Williams
(ABSTRACT)

This study investigated socia cognitive determinants of creatine supplementation among 171
male, undergraduate, recreational weight-lifters.  Participants responded to a packet of
guestionnaires that assessed their history and rate of creatine use, self-efficacy for improving
their workout performance with and without creatine, and expected outcomes of improved

workout performance and creatine use, as well as several other demographic variables.

Fifty percent of the sample reported past creatine use. The data was used to establish the internal
consistency, test-retest reliability and predictive validity of factor-based scales for valued
outcome expectancies and disincentives for creatine use scales. A socia cognitive model was
shown to predict past creatine use (R* = .372). The results lay the groundwork for further
examination of the determinants of creatine supplementation and the use of other controversial

and potentially harmful performance-enhancing dietary supplements.
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CHAPTER1 BACKGROUND

The major focus of the present study was to investigate the psychological determinants of
creatine use. The use of various types of dietary supplementsin the United States has increased
dramatically in the past few years (Nesheim, 1999). Thisincludes daily vitamins, herbal
supplements, and performance enhancing supplements. Many of these dietary supplements have
not been thoroughly investigated due to the Dietary Supplement Health and Education Act
(1994), which alows supplements to be marketed without the testing of their safety through
clinical trials. One dietary supplement which has received recent attention from a number of

researchersis creatine.

Creatine is an amino acid derivative that is present in most meats, milk, and some fish;
creatine is also endogenously synthesized in the liver, pancreas, and kidney. Ninety-five percent
of the body’ s creatine stores are present in the skeletal muscle of the human body. In aresting
state, approximately 60% of creatine exists in the phosphorylated form (phosphocreatine), while

the remaining 40% is free-form.

Creatine functions mainly as afacilitator in the resynthesis of adenosine triphosphate
(ATP). The breakdown of ATP provides the energy needed for muscle contraction through the
breakdown of a high-energy phosphate bond and subsequent loss of a phosphate group. The
resulting adenosine diphosphate (ADP) must gain an additional phosphate group in order for the
resynthesis of ATP to occur. When rapid and repeated muscle contraction is necessary,
phosphocreatine (PCr) functions as an aid in the resynthesis of ATP through the donation of its
phosphate group to ADP.

Once PCr haslost its phosphate group, it is transformed into free-form creatine (Cr).
During exercise, PCr stores are quickly depleted. However, during recovery, Cr binds with free-
floating phosphate to replenish PCr levels. Because the breakdown of ATP supplies the energy
needed for muscle contraction, PCr’srole in the resynthesis of ATP servesto facilitate energy
production. PCr isespecially useful to the body during high intensity, short-duration physical
activity such as sprinting or weight training, when accelerated resynthesis of ATP is necessary to

provide adequate energy to skeletal muscles.



Both Cr and PCr are eventually broken down into creatinine and subsequently excreted at
the rate of about 2 grams per day (Demant & Rhodes, 1999). It is necessary for humansto
replenish thislost creatine on adaily basis. However, creatine exists in our dietsin very small
amounts. For example, one-half pound of meat contains approximately one gram of creatine
(Feldman, 1999). Therefore, in addition to exogenous intake, creatine is endogenously
synthesized. The amount of endogenous creatine synthesis depends on one's exogenous intake.
In anormal American diet, about half of the body's creatine is produced endogenously (Demant
& Rhodes). However, those who ingest lower amounts of creatine are able to produce enough

creatine endogenously to meet their daily needs.

There is anecdotal evidence that creatine may have been used by Olympians as a
performance enhancing supplement as early as 1992 (Feldman, 1999). Since then, creatine has
been used by many professional athletes. Feldman (1999) cites a 1998 USA Today poll
indicating creatine use by approximately 20% of professional baseball players, and 25-75% of
professional football players. The increased use of the supplement is evidenced by the fact that
in 1997 creatine reached sales of $200 millionin the U.S. alone (Clarkson & Rawson, 1999).

The use of creatine as a performance enhancing supplement stems from the idea that
ingestion of large amounts of creatine could saturate the skeletal muscles with the nutrient,
allowing them to produce more energy during high intensity movements such as those necessary
during participation in many sports. Kraemer and Volek (1999) propose amodel of creatine
supplementation in which increased ingestion of exogenous creatine leads to an increasein
muscle concentration of total creatine (TCr — The total amount of creatine, including PCr and
Cr), which in turn leads to increased PCr availability and resynthesis. Subsequently, the
increased availability and resynthesis of PCr results in delayed depletion of PCr during exercise,

and thus increased performance during high intensity training.

Creatineis typically supplemented in dosages of 20 to 30 grams per day for a one week
loading phase, followed by a maintenance dose of 5 grams per day taken indefinitely. Several

recent studies show that creatine supplementation can significantly increase skeletal muscle



concentrations of both TCr and PCr (Kreis et a., 1999; McKenna, Morton, Selig, & Snow, 1999;
Schedel, Tanaka, Kiyonaga, Shindo, & Schutz, 1999; Vandenberghe, Van Hecke, Van
Leemputte, Vanstapel, & Hespel, 1999; Volek et a., 1999). However, there is some controversy
concerning the optimal dose. While some continue to advocate creatine loading for the most
effective and rapid increase in creatine concentrations (Hultman, Soderlund, Timmons,
Cederbald, & Greenhaff, 1996), others (Vandenberghe et al.) feel that such aloading phase is not

necessary.

Greenhaff (1994) found that those with lower initial TCr increased their overall creatine
level more after supplementation than those with higher initial creatine levels. Thisis consistent
with the idea that there is a maximum level of creatine that the body will hold, with excess
creatine being excreted (Poortmans & Francaux, 1999).

While many agree that creatine supplementation increases intramuscular concentrations
(Kreiset al., 1999; McKennaet a., 1999; Schedel et a., 1999; Vandenberghe et al., 1999; Volek
et a., 1999), thereis less agreement with respect to the effects of creatine supplementation on
performance. In areview of outcome studies, Demant and Rhodes (1999) identified 17 well-
controlled studies indicating an increase in performance on various high-intensity movement
tasks. Conversely, they found 11 studies indicating no effects on performance. In another
review, Williams and Branch (1998) found 23 studies showing significant improvement in short-
term high intensity performance and 20 showing no effect. There is some agreement among
authors that differences in outcomes may be due to the existence of responders and non-
responders to creatine supplementation based on initia creatine level (Demant & Rhodes, 1999;
Feldman, 1999). As Demant and Rhodes contend, this phenomenon, combined with arelatively
low sample size in most studies” . . . may explain many of the equivocal results reported in the
literature” (p. 55).

Recently, there has been some evidence of possible kidney dysfunction due to prolonged
creatine use (Greenhaff, 1996; Pritchard & Kaira, 1998). In adiscussion of dietary protein
intake, Brenner, Meyer, and Hostetter (1982) indicate that a nitrogen-rich diet may contribute to
kidney dysfunction. Poortmans and Francaux (1999) admit, " . . . the high nitrogen content



(32%) of creatine could add some strain on the kidney if taken in large excess for along period
of time" (p. 1108). However, their recent study (1999) shows no significant difference in kidney
function between controls and nine subjects taking an average dose of 10 g/day everyday over an
average period of 2.67 years. The only difference between groups was a much higher urinary
output of creatine in the supplementation group, approximately 35 times that measured in

controls.

Another concern is that prolonged supplementation may lead to a decrease in the body's
endogenous synthesis of creatine (Silber, 1999). While some research has shown preliminary
evidence that endogenous synthesis does recover upon termination of supplementation (Balsom,
Soderlund, & Ekblom, 1994; Hultman et al., 1996), no studies have investigated this occurrence
after prolonged creatine supplementation. Silber (1999) indicates that any daily dose of creatine
beyond 2 grams interferes with the body's natural regulation of creatine. He further states:
"Ingestion of creatine supplementsin loading (pharmacological) doses directly affects the most

sengitive links in the complex mechanism of homeostatic self-regulation” (p. 180).

The most prominent side-effect of creatine supplementation is the increase of body mass,
thought to be due to increased water retention in skeletal muscle (Balsom et al.,1994; Clarkson &
Rawson, 1999; Hultman et a., 1996). Most authors agree that thisincrease in body mass,
coupled with the lack of need for accelerated ATP synthesis during long-term more endurance
oriented tasks, makes creatine ineffective, at best, in more endurance-oriented, sub-maximal
gports or exercise (Clarkson & Rawson, 1999; Demant & Rhodes, 1999; Feldman, 1999;
Kamber et al.,1999).

It is creatine's apparent ability to promote an increase in body massthat * . . . isbeing
vigorously exploited lately with commercial purpose worldwide" (Silber, 1999, p. 179). As
indicated by Demant and Rhodes (1999), "[w]hile much of the research into the effects of
creatine supplementation has involved running or cycling protocols, much of the marketing of
the packaged product is geared toward weight training” (p. 57). Partly asaresult of this
marketing, which generally accentuates creatine's ability to increase muscle mass, creatine has

become extremely popular among amateur athletes. At the time of Feldman’s review (1999), no



data currently existed on creatine use by amateur athletes or on the age or gender distribution of
users. However, in amore recently published study, LaBotz and Smith (1999) have reported that
among 750 NCAA Division | athletes at one university, 48% of men and 4% of women reported
having used creatine. Additionally, al but two men's teams reported at least 30% of their team
members had a history of creatine use. "Increased strength and muscle size were the most
common effects the athletes expected and perceived from creatine use” (p. 167). Thisdata
suggests that among amateur athletes, creatine is used primarily by men who seek to increase
their strength and muscle mass.

Finally, in areview of the potential harm of creatine supplementation, Silber (1999) cites
a1997 USA Today article associating severa deaths among collegiate athletes with excessive
creatine supplementation. He further states: "Inthe U.S. . . serious steps are underway at the
NCAA, which may lead to administrative ban toward use of pure Cr-H20 (creatine) as an
ergogenic aid, at all levels of intercollegiate and olympic sport” (p. 187).

In summary, there does seem to be some evidence to support the effectiveness of creatine
supplementation in improving performance on high-intensity, short-term movement tasks.
However, areport from the American College of Sports Medicine roundtable discussion (2000)
authored by several of the leading creatine researchers states, "The apparent high expectations
for performance enhancement, evident by the extensive use of creatine supplementation, are
inordinate” (Terjung, et. al.). In addition, Poortmans and Francaux's study (1999) is thefirst to
measure potential side-effects of long-term creatine use. Silber (1999) maintains that creatineis
" ...adrug which isbeing vigorously and deceitfully promoted by the manufacturers to the
sport market as a nutrition supplement” (p. 187). Clearly, more research is needed as

controversy remains concerning the efficacy and safety of creatine supplementation.

Determinants of Creatine Use

Before any further discussion, it is necessary to note that the present research is not
concerned with the simple behavior of creatine supplementation. Rather, in this paper creatine

use is defined as the dietary supplementation of creatine for the purpose of improving exercise




performance. Amid the controversy concerning its safety and efficacy, it isimportant to take the
initial stepsin the investigation of why individuals choose to engage in creatine use. Social
cognitive theory (SCT) posits that behavioral, personal, and environmental factors operate within
an interdependent causal structure (Bandura, 1997). Through triadic reciprocal causation,
behavior is both determined by, and acts as a determinant of persona and environmental factors
(Bandura, 1997). Human perceptions of personal and environmental factors influence behavior.
Therefore, one of the goals of SCT is to examine how these perceptual/cognitive variables help
to explain behavior. The present study examines creatine use with respect to the social cognitive

variables of self-efficacy and valued outcome expectancies.

Although to date, no research has taken atheoretical approach to the explanation of
creatine use, there is some evidence that SCT provides an appropriate framework for such an
investigation (LaBotz & Smith, 1999; Lovstakken, Peterson, & Homer, 1999; Massad, Shier,
Kocga, & Ellis, 1995; and Sobal & Marquart, 1994). The specific nature of this supporting
evidence is discussed below, within the context of each social cognitive variable currently under

investigation.

Sdf-Efficacy

Bandura (1997) defines self-efficacy as “beliefsin one's capabilities to organize and
execute the courses of action required to produce given attainments” (p. 3). He further contends
that “. . . in judging their efficacy, individuals necessarily unite personal agency with means’
(p.283). That is, onewill not be confident in one’s ability to produce given attainments, if one
does not believe that the prescribed courses of action are likely to produce those attainments.
Therefore, in the context of creatine use, self-efficacy may be seen as confidence in ability to
successfully use creatine (execute a course of action) to improve exercise performance (produce

agiven attainment).

Although self-efficacy typically purports to reflect beliefsin one’ s ability to carry out all
the courses of action that might produce a given attainment (Bandura, 1997), the only course of

action that is of interest here is creatine use. Therefore, in the present research, the construct of



self-efficacy will focus on one's perceived ability to improve exercise performance through

creatine use.

In measuring such a construct, it isimportant to evaluate the extent to which individuals
believe that creatine isincreasing their ability to improve their workout performance. For
example confidence in ability to improve workout performance while using creatine may simply
reflect confidence in ability to improve workout performance in any case. Therefore, for the
sake of clarity, the definition of self-efficacy (SECR) will be refined further to reflect belief in

ability to use creatine to improve workout performance above and beyond what would be

expected without using creatine.

Sobal and Marquart (1994) surveyed 742 high school athletes from nine schoolsin one
rural county. They found that athletes who believed that they could improve their athletic
performance through the use of dietary supplements were more likely to use supplements, and
use them more frequently and for alonger period of time. These results provide some evidence
that self-efficacy is able to predict supplement use. Based on these findings, one would expect
that those who have increased SECR will be more likely to use creatine, and to use it more

frequently.

In SECR, the courses of action required to bring about improved exercise performance
are limited to creatine use. However, when the courses of action required to produce a given
attainment are limited to all actions, except for creatine use, a distinct self-efficacy construct
emerges. This second self-efficacy construct (SEWO), may be defined as belief in ability to

improve workout performance (produce given attainments) without the use of creatine (course of

action).

In a study of supplement use among 509 high school athletes from six Indiana high
schools, the most cited reason for non-use was “[d]o not believe in them/feel there is no need’
(Massad et al., 1995). One reason why these athletes might feel that there is no need for dietary
supplements is that they feel that they can improve their performance without them. If thisis
true, then one would expect that those who have higher SEWO will be less likely to use creatine.

10



Vaued Outcome Expectancies

According to socia cognitive theory, outcome expectancies are the perceived likelihood
of positive and negative physical, social, and self-evaluative outcomes that might flow from a
given attainment (Bandura, 1997). Therefore, in the context of creatine use, outcome
expectancies are the perceived likelihood of outcomes that might occur as aresult of improving
exercise performance. Bandura also maintains, "[t]he motivating potential of anticipated
outcomesis, of course, determined largely by the subjective value placed on them” (p. 23).
Therefore, from a social cognitive framework, outcome values are also important to the
prediction of behavior. In this case, the subjective value placed on possible outcomes of
improved exercise performance, such asincreased strength or muscle soreness, will predict
creatine use. However, if it isnot believed that a particular outcomeislikely to occur as aresult
of agiven attainment, then that outcome will not influence behavior no matter how high avalue
isplaced onit. Similarly, if there is no value placed on an outcome then it will not influence
behavior no matter how likely the outcome is perceived to be. Therefore, the influence of
outcome expectancies and outcome values on behavior isinteractive (Rotter, 1982). Asaresullt,
all outcome expectancies and outcome values will be analyzed as the integrated constructs of

valued outcome expectancies.

In the present study, there are three valued outcome expectancy constructs. Positive

valued outcome expectancies (PV OE) reflect the perceived likelihood and value of positive

outcomes that might flow from improved exercise performance. Negative expectancies are

divided into two classes. Negative valued outcome expectancies (NV OE) reflect the perceived

likelihood and value of negative outcomes that might flow from improved exercise performance.

Disincentives for creatine use (DCR) reflect the perceived likelihood and value of negative

outcomes that might flow directly from the use of creatine.

LaBotz and Smith (1999) found increased muscle size and increased strength to be the
most expected effects of creatine use. However, these expectancies were measured only among
those who had used creatine. Lovstakken et al.(1999) found that among college students

11



increased expectancies of the positive effects of steroid use predicted higher risk of steroid use.
On the other hand higher expectations of negative effects of steroids predicted lower risk of
steroid use. Since steroids and creatine are both used by many amateur weight-lifters to increase
muscle size and strength (National Institute of Drug Abuse, 1991; LaBotz & Smith, 1999) this
evidence suggests that expectations of more positive outcomes and fewer negative outcomes

would predict creatine use.

A Socia Cognitive Model of Creatine Use

The main purpose of the present study was to test an explanatory social cognitive model
of creatine use (Figure 1). The model included the social cognitive variables discussed above,
namely SECR, SEWO, PVOE, NVOE, and DCR. Each of the variables was expected to

contribute to the explanation of creatine use.

In addition, the mediational role of valued outcome expectancies was examined. A
variable functions asamediator “ . . . to the extent that it account for the relation between the
predictor and the criterion (Baron and Kenny, 1986, p. 1176). According to Bandura (1997),
outcomes are not expected to result from attainments that cannot be produced. Thus, in this
scenario, the relationship between SECR, SEWO, and creatine use can be partially explained by
PVOE, NVOE, and DCR. In other words, confidence in ability to improve exercise performance
leadsto creatine use, partially because of the change in expected outcomes that flow from

increased confidence.
CHAPTER2 METHOD
Parti cipants
Participants consisted of 178 male undergraduate students enrolled in psychology courses
at Virginia Tech. Participants were recruited by means of afolder, containing a brief description

of the study, and asign up sheet. They were asked to attend two sessions that were held one
week apart. The sign up sheet also requested that students sign up only if they lifted weights at

12



least twice aweek in an attempt to improve muscle development, gain strength or endurance, or
increase muscle mass for non-professional purposes (i.e., they are not involved in professional
body building). Seven questionnaire packets were not utilized in the data analysis because the
participants did not report any weight-lifting. Creatine was not mentioned anywhere on the
recruitment folder, so as to obtain aless biased estimate of the rate of creatine use among
undergraduate, male, recreationa weight-lifters. Participants gained extra credit in their

psychology class for participating in the study.

Measures

Background Information

This thirteen-item questionnaire was designed to gather some demographic information
such as age, height, weight, ethnicity, and participation in intercollegiate athletics. The
guestionnaire also contained some general questions concerning awareness of the existence of
creatine as a dietary supplement, sources of information about creatine, and the past and current
use of dietary supplements other than creatine. Each of these items showed good test-retest
reliability (Table 1).

Creatine Use

Creatine use was measured in two ways. First, on the Background Information

guestionnaire, participants were asked to respond to two questions asking them whether or not
they had ever used creatine and whether or not they currently use creatine. Based on their
responses, participants were grouped into three mutually exclusive categories of creatine use

(CCU): Current use; past, but not current use; and non-use.

Second, frequency of creatine use (FCU) among creatine users was measured with the
Timeline Follow-Back for Dietary Supplements. The Timeline Follow-Back method, initially
created by Sobell and Sobell (1992), has shown good reliability in interview form for a number
of different behaviorsincluding acohol use (Sobell & Sobell, 1992), smoking (Brown, Burgess,

13



Sales, Whitely, Evans, & Miller, 1998) and cocaine use (Hersh, Mulgrew, Van Kirk, and
Kranzler, 1999). In apilot study (Williams & Anderson, 1999), a paper and pencil version of the
self-report measure showed good reliability among undergraduate dietary supplement users
(TLFB-DYS). Inthe present study, the TLFB-DS was used to measure FCU by summing the

number of days of use over the previous four weeks.

SECR and SEWO

Participants were asked to indicate how they determine that their workout performance

has improved by completing the sentence: My workout performance would be improvedif . . .

They were then instructed to refer to their own definition of improved workout performance to
aid them in filling out three self-efficacy items. A single item was devel oped to assess the extent
(from O to 100) of participants perceived confidence in their ability to improve their workout
performance without using creatine (SEWO). SEWO displayed poor test-retest reliability (r =
414, p < .01). Two additional items were devel oped to assess participants' beliefsin their ability

to use creatine to improve their workout performance above and beyond what they would expect

without using creatine (SECR). Above and beyond was operationalized as faster and even more.
SECR displayed good test-retest reliability (r = .855, p <.01).

SECR displayed much higher test-retest reliability than SEWO despite the fact that both
measures required participants to refer to their own definition of improved exercise performance.
Moreover, it is doubtful that SEWO’ s relatively low reliability can be attributed to the single-
item nature of the measure, as SECR had only two items, but displayed adequate reliability. The
best explanation for SEWQO'’ s low reliability is that participants were confused by the request to
rate their efficacy without the use of creatine. Perhaps arephrasing, and more in-depth written
and oral instructions would increase the reliability of SEWO.

Derivation of the PVOE, NVOE, and DCR Scaes

Participants responded to forty items that were grouped into three scales representing
PVOE, NVOE, and DCR. Seventeen PVOE and fifteen NV OE items were developed by the
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investigator through consultation with aweight-lifter with over 30 years of experience. Examples
of PVOE itemsincluded: "I will increase my muscle strength...” "I will improve how | feel

about myself..." and "l will be admired for my physical appearance..." Examples of NVOE
itemsincluded: "I will experience unwanted muscle soreness..." "I will have less chance of
further improvement..." and "My friends will think | am overly obsessed with weight-lifting..."
Eight DCR items were developed by the investigator with the aid of qualitative data obtained in a
pilot study (Williams and Anderson, 1999). Examples of DCR items included: "1 will

experience muscle cramps..." "I will feel that | am doing something unnatural to my body..."

and "My friends will criticize me..."

Participants were asked to rate the “Likelihood” and “ Importance” of each outcome on a
scale from O (not at al likely/important) to 100 (extremely likely/important). Prior to responding
to PVOE and NV OE items, participants were orally instructed to refer to their own definition of

improved workout performance to aid them in responding to these items.

Responses to “Likelihood” and “Importance” questions were multiplied for each item to
yield anitem score. All of the PVOE, NVOE, and DCR item scores were subjected to principle
axis factoring with oblique rotation to investigate the factor structure of the items. Results
yielded three factor-based scales (Table 2) that were consistent with the original grouping of the
items. One DCR item was dropped because it had a factor loading lower than .4. Item scores
were then averaged for each scale to yield PVOE, NV OE, and DCR scale scores. Reliability
analyses indicated good internal consistency for PVOE (a = .9063), NVOE (a = .8593), and
DCR (a = .8210). Each of the three scales also exhibited good test-retest reliability: PVOE (r =
817, p<.01), NVOE (r =.793, p < .01), and DCR (r = .846, p < .01).

The Aerobics Center Physical Activity Questionnaire

This self-report questionnaire measured the average duration and frequency of specified
categories of physical activities, including weight-lifting, over the course of oneweek. The

measure has shown good reliability and validity (Oliviera, Kohl, Trichopoulos, & Blair, 1996).
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Procedures

Participants met in a classroom at Virginia Tech for two sessions that were held
approximately one week apart. During each session, they were asked to fill out a series of
guestionnaires. The investigator read aloud the instructions for each of the individual scales
within the packet. In addition, the first item of each scale was read aloud, and further
clarification was provided if necessary. Questionnaire packets were coded to match the

participants' responses across sessions.

Data Analyses

Testing the Socia Cognitive Model of Creatine Use

In order to decide upon the number of levels of CCU that should be used in further
analyses, analysis of variance was conducted to test for differencesin CCU with respect to all
social cognitive variables. Post hoc analyses were conducted and effect size comparisons were
made between each of the three groups of creatine use for all significant Fs. Results of these
analyses determined the number of levels of the dependent variable (CCU) for the following
analyses.

Hierarchical logistic regression was then conducted in an attempt to explain creatine use
in the context of the hypothesized socia cognitive model. On step one, CCU was regressed on
SECR and SEWO. On step two, PVOE, NVOE, and DCR were entered into the equation. This
was done to allow for the examination of any decrease in the contribution of the self-efficacy
variables to the prediction of CCU after the valued outcome-expectancy variables were entered
into the equation. Such a decrease would suggest a mediational relationship. Finaly, each of the
valued outcome expectancy variables was regressed on the self-efficacy variables in an attempt
to explain the mediational relationship.

16



A relatively small number (23) of those reporting creatine use in the past 28 days, yielded
insufficient power to conduct any analyses examining the explanation of FCU among creatine

users.

Exploratory Analyses

Chi Square analyses were conducted to explore differencesin CCU with respect to
varsity status, ethnicity, means through which participants first heard of creatine, and means
through which participants receive most of their information about creatine. Analysis of
variance was used to explore differencesin CCU with respect to number of performance-
enhancing dietary supplements (other than creatine) currently used, number of performance-
enhancing dietary supplements used in the past, number of other dietary supplements currently
taken, and duration of weight-lifting per week (derived from sessions per week multiplied by
duration per session). Post hoc multiple comparisons were conducted for all significant Fs
produced by the ANOVASs.

CHAPTER3 RESULTS

Descriptive Statistics

Of the 171 participants, 45 reported ethnicity consistent with minority status. Only two
indicated that they were vegetarians, while 22 reported membership on a collegiate varsity
athletic team. Of 171 participants, 86 % reported that they had used creatine at some point,
whereas only 16 % reported current use (Table 3). Means, standard deviations, and ranges for all
socia cognitive variables are displayed in Table 4. Mean ratings for SEWO and SECR indicated
that participants were very confident in their ability to improve their workout performance
without creatine, and moderately, but somewhat |ess confident in their ability to improve even
more and faster by using creatine. Means for outcome expectancies and values indicated that
participants rated positive outcomes as very likely and important, while ratings for likelihood and
importance of negative outcomes were moderate. Similar mean ratings for each component

within the scales indicated that perceived expectancies and values contributed equally to PV OE
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and NV OE scale scores. Mean ratings for likelihood and importance of possible disincentives
were both moderate. However, higher ratings for importance of the disincentives suggests that
values placed on possible disincentives may be perceived as slightly higher than expectancies
that they will occur.

Evaluation of the Social cognitive Model

Means plots indicated linear relationships for all of the variables across the three
categories of creatine use. Analysis of variance yielded significant differences among CCU for
SECR, F (2, 168) = 14.735, p < .001, and DCR F (2, 168) = 20.140, p < .001. Nearly significant
differences were found for SEWO, F (2, 168) = 2.984, p = .053, and PVOE, F (2, 168) = 2.839, p
=.061. Bonferroni multiple comparisons of means for SECR and DCR yielded significant
differences between the non-use and current use groups, p < .001, and the non-use and past use
groups, p < .001, but not between the past use and current use groups. For SECR and DCR
effect size estimates revealed smaller differences between past users and current users (n? =
.040; n? = .077) than between non-users and current users (n? = .139; n = .195), and non-users
and past users (N = .107; n = .131). Results of multiple comparisons of means and effect size
analyses indicated that past creatine users and current creatine users responded similarly to the
socia cognitive measures. Based on these results, these two categories were collapsed into one
group, yielding a dichotomous variable of CCU.

Results of the hierarchical logistic regression analysis (Table 5) showed that the social
cognitive model was moderately successful in predicting CCU (Nagelkerke's R? = .372). Odds
of having used creatine in the past increased for those who scored higher on SECR and PVOE.
Odds of being in the creatine use category decreased for those who scored higher on DCR and
SEWO. Within the model, NVOE did not display a unique contribution to the prediction of

creatine use.
Within the hierarchical logistic regression analysisin can be seen that SECR’s

contribution to the prediction of creatine use prior to controlling for PV OE, NVOE, and DCR
(Odds ratio = 1.0304, p < .0001) decreased dlightly (Odds ratio = 1.0209, p < .0054) after these
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variables were entered into the equation. However, SEWQO’ s contribution to the prediction of
CCU improved after all the variables were entered into the equation (Stepl, Odds ratio = .9822,
p =.0439; Step 2, Odds ratio = .9764, p = .0150).

Finally, linear multiple regression analyses (Table 6) revealed significant unique
contribution to the prediction of PVOE by both SECR (3 =.341, p <.001) and SEWO (3 =.230,
p=.002). Resultsalso indicated significant unique contribution to the prediction of DCR by
SECR (B = -.242, p = .002).

Exploratory Analyses

Of those who had used creatine, most reported using for atotal of more than one month
(Table 7) during one to two periods of use (Table 8). “Friends and family” was the most cited
source of first knowledge about creatine (Table 9), while “friends and family” and *“ magazines’
were indicated as the sources where the greatest number of participants get most of their
information about creatine (Table 10). Protein was reported as the performance-enhancing

dietary supplement most used both currently and in the past (Table 11).

For all exploratory analyses, the three-level CCU variable was the dependent variable.
Results of chi-square analyses indicated significant differencesin categories of creatine users
with respect to varsity status, x? (6, N = 170) = 10.149, p = .006 (Table 12), source of first
knowledge of creatine, x? (15, N = 155) = 20.077, p = .010 (Table 9), and source of most
information about creatine, X% (15, N = 157) = 18.053, p = .021 (Table 10). Specifically, those
who first heard of creatine through “friends and family” or “trainer” are more likely to have used
creatine at some point. Additionally, those who receive most of their information from “friends

and family,” “magazines,” and “the gym” are more likely to have used creatine at some point.
Results yielded nearly significant differencesin ethnicity, x> (6, N = 170) = 5.909, p = .052,
(with minority categories combined) across creatine use (Table 13), indicating that those of

minority status may be less likely to use creatine.
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Analysis of variance yielded significant differencesin categories of creatine users with
respect to number of past performance-enhancers used, F (2, 168) = 19.209, p < .001, and
number of current performance-enhancers used, F (2, 168) = 10.314, p < .001. Games-Howell
multiple comparisons of means for non-homogeneous variances yielded significant differences
for both variables between the non-use and current use groups (p < .05), and the non-use and past
use groups (p < .05), but not between the past use and current use groups. Nearly significant
results were found for height, F (2, 168) = 2.896, p = .058 and number of other supplements
currently taken, F (2, 167) = 2.945, p = .055. No significant differences were found for age,
weight, or duration of weight-lifting per week.

CHAPTER 4 DISCUSSION

The Social Cognitive Model

The present study yielded three reliable factor-based scales that purported to measure
both positive and negative valued outcome expectancies for improved exercise performance, and
disincentives for creatine use. These scales were used in the context of an explanatory social
cognitive model of creatine use. Overall, the model was moderately successful in explaining
why participants either had, or had not used creatine.

Specifically, both self-efficacy variables (i.e., SECR and SEWO) contributed uniquely to
the prediction of creatine use. Those with higher SECR were more likely to have used creatine.
This was consistent with Sobal and Marquart (1994), who found that high school athletes who
believed that they could improve their performance through the use of supplements were more
likely to use them. Furthermore, the present findings displayed evidence that the theoretical self-
efficacy-behavior relationship (Bandura, 1997) operates within the domain of creatine use.

Conversely, those with higher SEWO were less likely to have creatine. No previous
studies had directly investigated such arelationship. However, Massad et al. (1995) found that
those who did not use supplements felt that they were not necessary. It can be argued that non-
supplement users feel that there is no need for supplement use because they believe that they can
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improve their performance without them. Regardless of the validity of the latter statement, the
present results do indicate that those who believe that they can improve their performance
without creatine are lesslikely to useit. Thisfinding is also consistent with social cognitive
theory in that higher self-efficacy for improving performance without creatine positively
predicted non-creatine use. The significance of SEWO’s contribution to the prediction of
creatine use is somewhat surprising given the low test-retest reliability of SEWO. Perhaps a

better measure of SEWO would be even more predictive of creatine use.

PVOE and DCR also contributed to the prediction of creatine use in the context of the
socia cognitive model. However, the NV OE scale contributed little to the prediction of creatine
use. Thisindicates that the negative outcomes expected to occur as a direct result of creatine use
are more predictive of its use then those expected to occur as aresult of improved performance.
Although descriptive statistics (Table 4) indicated that mean ratings of both perceived
expectations and values of NVOE were moderate, they did not display the change across groups
that was evident for DCR. This makes intuitive sense, in that participants were more likely to
attribute the direct negative outcomes of creatine use to creatine use than those expected to occur

as aresult of improved performance.

The present findings concerning PV OE and DCR further support the application of socia
cognitive theory to creatine use. Furthermore, these findings are consistent with those of
Lovstakken et al. (1999) who found similar relationships between steroid use and expectations of
the effects of itsuse. The parallel findings exhibited by the present study and that of Lovstakken
et al. concerning positive and negative outcome expectancies provide preliminary evidence that
some of the same social cognitive processes might operate in steroid and creatine use.

SECR'’s contribution to the prediction of creatine use was slightly diminished when
PVOE, NVOE, and DCR were added to the equation. This, in combination with the results of
the linear regression analyses, lends some support to the theorized mediational relationships
(Bandura, 1997). Specifically, results indicate that PV OE and DCR partialy mediate the
relationship between SECR and creatine use. Thisis consistent with Bandura' s (1997) argument

that “ . . . where efficacy beliefs foretell the expected outcomes, the outcomes become a
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redundant predictor” (p. 24). PVOE and DCR items (Appendix A) are in most cases directly tied
to improved performance and creatine use, respectively. Therefore, PVOE and DCR serve as
partially redundant predictors of creatine use, and cause SECR'’s predictive power to decrease
when they are added to the model.

Exploratory Analyses

The 50% rate of past creatine use (86 of 171) found among the present sample of
collegiate weight-liftersis similar to the 48% rate found among Division | athletesin 1999
(LaBotz and Smith). These findings, coupled with the trend exhibited in the current study,
suggesting that varsity athletes are more likely to have used creatine, provide tentative evidence
that creatine use may be on therise for college-level athletes. Although the small number of
varsity athletesinvolved in the current study (22) precludes firm conclusions, the results suggest

that this may be an issue for further study.

Approximately 26% of the sample were of minority status. Interestingly, minority status
was shown to be nearly significantly related to creatine use. Specifically, those of minority
status were less likely to have used creatine in the past. Thisis especially true among Asian-
Americans, of whom only 2 out of 16 had used creatine. This finding suggests that there may be
cultural influences that impact on€e’ s decision to use or not use creatine.

Also related to past creatine use was the number of performance-enhancing dietary
supplements used both in the past and presently, as well as the number of other dietary
supplements (i.e. vitamins, minerals, and herbal supplements) taken. It is possible that there are
certain factors that lead one to use al types of dietary supplements. However, it isalso possible
that experimentation with dietary supplements progresses along a continuum. One may start by
taking vitamins and herbal supplements, and then begin supplementing protein, which in turn
leads to the use of performance-enhancers such as creatine and andro-, and eventually to harmful
anabolic steroids. Without longitudinal data thisideais nothing more than speculation.
However, the relationships exhibited in the present study do encourage further research on the

patterns of all dietary supplementation over time.
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Finally, chi-square analyses reveal ed relationships between source of information about
creatine and creatine use. Data show that those who get most of their information about creatine
from magazines, the gym, or atrainer are more likely to use creatine. A potential explanation for
one source of information is that varsity athletes are more likely to get information from a
trainer, who then recommends use, thus increasing their chances of use. Those who get
information about creatine from magazines are likely exposed to the circus of advertisements for
performance-enhancing dietary supplements that according to illustrations can make a man lean,
mean, and surrounded by bikini-clad women in a matter of days. Exposure to this type of
modeling is sure to increase the perceived likelihood and value of potential outcomes of

improved workouts.

Limitations

A few key limitations of the present study should be noted. Most importantly, the cross-
sectional nature of the data makes reverse causation adanger. That is, it is possible that those
who use creatine are more likely to have confidence in their ability to improve their workout
performance through creatine use, rather than vice versa. The cross-sectional design of this
study is avery serious limitation, and it should lead one to view any interpretations of directional
relationships with caution. Future research in this area should move toward establishing the

explanatory power of the model through longitudinal designs.

Other limitations include, but are not limited to, the relatively small number of
participants with minority and varsity status, and the absence of females. Thereis obviously
more room for research within those domains. Finally, although creatine was not mentioned in
the recruitment materials, it is possible that the nature of the study leaked out, asit was carried
out over the course of several months. This may have led those with more of an interest in
creatine to participate in the study. Those individualsin turn, may have been more likely to have
used creatine in the past. This could have led to an artificial inflation of the number of past

creatine users.
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Implications

The present study has only begun to show evidence for an explanatory model of creatine
use. Further research may uncover the constructs that influence self-efficacy and valued
outcome expectancies. Some of these constructs might be represented by the modeling that
occurs through exposure to the outrageous marketing tactics of creatine and other supplements
likeit. Understanding why individuals choose to use creatine may tell us something about male
perceptions of body image. Furthermore, it could possibly lead to an understanding of why
males turn to more dangerous substances such as steroids. Ultimately, amodel that helps us
predict and explain the use of performance enhancing supplements and drugs, may aid in the
design of interventions that will help men make healthy, informed choices about what they use to
supplement their diet. It is hoped that this study will lay the groundwork for the further
investigation of the psychological determinants of creatine use and the use of other performance-

enhancing dietary supplements.
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Tablel

Test-Retest Reliability

Variable n r

Past creatine use® 92  .935*
Current creatine use® 90  .852*
Number of past performance enhancers used 92 919*
Number of current performance enhancers used 90 .852*
Number of other supplements currently taken 92 919*
Duration of weight-lifting per week (minutes) 84 .876*
SECR 92 .855*
SEWO 91 414+
PVOE 92 817+
NVOE 92 .793*
DCR 92  .846*

& Categories not mutually exclusive

* p< .01
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Table2

Principle Axis Factoring — Structure Matrix

ltem 1 2 3
PVOE6 736 241 -144
PVOE12 711 263 -.123
PVOEl6 .694 113 .256
PVOE1I0 .691 .155

PVOE4 656 .154

PVOES8 631

PVOE13 .631 .137 .256
PVOE3 611 253 -151
PVOE7 601 312 -.256
PVOE1 .593

PVOE1l 592 232

PVOE9 570 302 -.227
PVOE14 561 223
PVOES5 560 .334 -.219
PVOE2 532 221
PVOE15 529 .223
PVOEl7 421 182 .179
NVOE10 681  .229
NVOE1 184 668  .223
NVOE3 116 665 122
NVOE1l2 126 .613 .271
NVOE2 162 593 139
NV OE6 122 530

NVOE4 517

NVOES8 498 137
NVOE15 110 .495

NVOE9 152 489 220
NVOE13 139 .4/8
NVOE14 267 .468 .186
NVOE1l 258  .464

NVOE7 162 421 142
NVOES5 181 419

DCRS8 219 326

DCRS3 225 715
DCR5 110 .652
DCRG6 .603
DCR2 134 171 596
DCR1 200 .245 534
DCR7 303 .493
DCR4 121 477
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Table3

Past Creatine Use & Current Creatine Use as Reported on Background Information

Questionnaire
No. Responses
No Yes
Past Creatine Use 85 86
Current Creatine Use 155 16

Note. Categories not mutually exclusive
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Table4

Descriptive Statistics for all Social Cognitive Variables Across Creatine Use Category

Tota Never Used Past Use Current Use
Variable n M & n M & n M S n M S
SECR 171 658 274 8 503 187 /0 737 229 16 852 176
SEWO 171 812 188 8 845 184 69 786 178 16 748 225
PVOE 171 5674 1641 85 5379 1608 70 5936 1657 16 6090 1559
Expectancy 171 723 124 8 710 121 /0 733 129 16 746 113
Value 171 731 138 8 697 143 /0 764 126 16 762 122
NVOE 171 2633 1380 85 2597 1281 /0 2653 1426 16 2733 1736
Expectancy 171 452 156 85 459 151 /0 450 157 16 428 182
Value 171 496 181 8 479 162 /0 513 199 16 519 198
DCR 171 3170 1887 85 3943 1874 /0 2614 1504 16 1501 1577
Expectancy 171 419 198 85 503 187 70 357 163 16 243 190
Value 171 640 203 8 679 201 /0 623 185 16 511 237
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Table5

Hierarchical Logistic Regression for Creatine Use - Have Used vs. Never Used (N = 46)

B EB p Odds Ratio 95% CI

Step 1
SEWO -.0179 .0089 .0439 .9822 .9652 - .9995
SECR 0299 .0067 .0000 1.0304 1.0170-1.0440
Step 2
SECR .0207 .0074 .0054 1.0209 1.0061 —1.0359
SEWO -.0239 .0098 .0150 9764 9578 - .9954
PVOE .0003 .0001 .0435 1.0003 1.0000 — 1.0005
NVOE .0000 .0001 .8212 1.0000 .9997 —1.0003

DCR -.0005 .0001 .0000 .9995 .9993 - .9997

Note. R* = .208 for Step 1; R* = .372 for Step 2 (ps < .01)
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Table6

Linear Multiple Regression for PVOE, NVOE, and DCR on SECR and SEWO

B SEB B r D

PVOE SECR 20366  4.267 341 .320 .000
SEWO 20.068  6.235 230 .198 .002

NVOE  SECR 7.518 3.864 149 151 .053
SEWO  -.960 5.646 -.013 -.027 .865

DCR SECR -16.625 5.181 -.242 -.245 .002

SEWO  3.359 7.570 .033 .056 .658

Note. R? = .155 for PVOE; R? = .023 for NVOE; R? = .061 for DCR
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Table7

Duration of Creatine Use Among Past Creatine Users (N = 86)

Duration of Creatine Use
< 1 week 1-2 weeks 2-4weeks 1-2months > 2 months

No. Responses 2 9 12 35 28




Table8

Cycles of Creatine Use Among Past Creatine Users (N = 84)

Cycles of Creatine Use

1 2 3

>4

No. Responses 26 24 16

14
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Table9

Number of Participants Reporting Source of First Knowledge About Creatine by

Category of Creatine Use

Category of Friends/

Creatine Use Family  Magazine Gym Trainer Other Total
Never 41 13 8 0 11 73
Past, Not Current 47 3 5 7 5 67
Current 7 2 1 3 2 15
Total 95 18 14 10 18 155
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Table 10

Number of Participants Reporting Source of Most Information About Creatine by

Category of Creatine Use

Category of Friends/

Creatine Use Family  Magazine Gym Trainer Other Total
Never 38 17 4 3 12 74
Past, Not Current 16 18 8 13 12 67
Current 4 4 1 3 4 16
Total 58 39 13 19 28 157

37



Table11

Types of Current and Past Performance Enhancers Taken

No. Responses

Performance Enhancer  Current®  Past”

Amino Acids’ 5 16
DHEA 1 5
Andro- 3 10
HMB 1 2
Pyruvate 0 4
Ultimate Orange 3 10
Protein® 31 65
Hydroxycut 1 5
Ripped Fuel 0 5
Other I 11

& 40 participants reported currently using at least one
P 83 participants reported using at |east one in the past
¢ No participants reported using both Amino Acids and Protein, therefore there is no

overlap
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Table 12

Number of Participants Reporting Varsity Status by Category of Creatine Use

Category of Varsity Status
Creatine Use Yes No Totd
Never 7 77 84

Past, Not Current 9 61 70
Current 6 10 16

Total 22 148 170
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Table 13

Number of Participants Reporting Ethnicity by Category of Creatine Use

Category of Ethnicity

Creatine Use Af-Am Asian Cauc Hisp  Other  Tota
Never 8 14 95 1 6 84
Past, Not Current 4 2 56 4 4 70
Current 1 0 14 0 1 16
Total 13 16 125 5 11 170
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APPENDIX A NEWLY CONSTRUCTED MEASURES

Background I nformation

Age yIs. Height: feet inches

Weight (in pounds)

Do you participatein Virginia Tech Varsity, I ntercollegiate Athletics?

Yes No

If yes, which sport(s)?

Ethnicity (circle one)
African-American  Asian Caucasian Hispanic Other
Areyou avegetarian?

Yes No

Creatine

Haveyou ever heard of creatine?
Yes No

If yes, where did you first hear of creatine?

Friends/Family Magazine Atthegym  Trainer Other

From where do you get most of your information about creatine?

Friends/Family Magazine Atthegym  Trainer Other
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Creatine Use

Haveyou ever used creatine?

Yes No

If yes, for how long did you use creatine? (circle one)
Lessthan 1 week 1-2 weeks 2-4 weeks 1-2 months  more than 2 months

People sometimes cycle their use of creatine. For example, they may use it for three months,
stop using it for one month, and then begin using it again.

During how many different time periods have you used creatine?

(at least two weeks between periods of use)

1 2 3 4 more than 4

Do you currently use creatine? Yes No

Current Use of Other Performance Enhancing Dietary Supplements
Performance enhancing dietary supplements may be defined as those supplements that are taken
for the purpose of increasing muscle mass, improving workout performance, getting stronger,

etc. Creatineisan example of a performance enhancing dietary supplement.

Do you currently take any other performance-enhancing dietary supplements?

Yes No

Which ones? (Circle all that apply)

Amino Acids HMB Protein Others
DHEA Pyruvate
Andro- Ultimate Orange
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Past Use of Performance Enhancing Dietary Supplements

Have you used any performance-enhancing dietary supplementsin the past?

Yes No__

Which ones?

Amino Acids HMB Protein Others
DHEA Pyruvate

Andro- Ultimate Orange

Other Dietary Supplement Use

Do you currently take any other dietary supplements (e.g. Vitamin C, Echinacea)?

Yes No

Please list all other supplementsyou are currently taking.

Vitamins & Minerals Herbal Supplements Other
1) 1) 1)
2) 2) 2)
3) 3) 3)
4) 4) 4)
5) 5) 5)
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Improved Workout Performance

People gauge their performance during a workout in many different ways. For example, some
people count the number of repetitions they can do on a given exercise or exercises, while others
may consider the amount of weight they are able to lift. In the space below, write down how you
determine that you have improved your workout performance.

Samples:
My wor kout performance would be improved if:

Sample#1 | could lift more weight on bench press.
Sample#2 | could do more repetitions on most exercises.

My wor kout performance would be improved if:

Confidence in Workout Performance & Creatine

Now, use your definition of improved work out performance to respond to the following
items. In each spacerank your confidence from O - 100.

0..... 10..... 20..... 30..... 40..... 50..... 60..... 70..... 80..... Q0..... 100
Not at all Somewhat Moderately Very Extremely
Confident Confident Confident Confident Confident

How Confident

1. How confident am | that | can improve my workout performance
WIThOUL USING CrEALINE ... ...ttt e e e e e e e e e 1

2. How confident am | that | can improve my workout performance faster by
USING CTEALINE ... s s ie e e e e et et eet vt e e ee e ee e e e e n e eneeneaaes 2

3. How confident am | that | can improve my workout performance even more
DY USING CIrEatiNg ... v e e e e e e 3.



Expected Outcomes of Improved Workouts

Below isalist of possible outcomes of improved workout performance.

Using your definition of improved performance, please rate each possible outcome twice.

» Under the heading “How Likely” please indicate how likely it is that you would experience
each of the outcomes below.

» Under the heading “How Important” please indicate how much it would matter to you if each
of the outcomes below occurred.

In each spaceindicate How Likely and How Important from 0 - 100.

Not at all Somewhat Moderately Very Extremely
Likely/ Likely/ Likely/ Likely/ Likely/
Important Important Important Important Important

Possible Positive Outcomes

If I improve my performance during workouts:

How Likely How I mportant

1. Iwill increase my musclestrength......................... L. .
2. | will achieve desired weight gain/loss..................... 2. 2.
3. 1 will improve how | feel about myself..................... 3. 3.
4. | will increase my muscledensity.............oooevveiennns 4. 4,
5. 1 will be admired because of my strength ................. 5 5
6. | will improve my physical appearance.................... 6. 6.
7. 1 will be admired for my physical appearance ............ 7. 7.
8. lwill increasemy musclemass.............cooeevvninnnnnn. 8 8
9. lwill bemoreattractive...........coooiiiiiiiiiiiii s 9 9
10. I will improve my muscletone.............c.ccoeevennne.n. 10. 10.
11. 1 will feel better about my body.................cocoviin. 1. 1.
12. | will feel better about how | looK....................ceee 12. 12.
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If I improve my performance during workouts:

How Likely How I mportant

13. 1 will reduce my muscle fatigue

whenl amworkingout.............c.ocoiiiiiiiiiiii s 13. 13.
14. 1 will haveincreased energy ..........c.oovviieiiininnnnn, 14. 14.
15. 1 will not plateau in my workouts.......................... 15. 15.
16. | will increase my muscular endurance ................... 16. 16.
17. 1 will decrease my risk of physical injury.................. 17. 17.
Possible Negative Outcomes
If I improve my performance during workouts:

How Likely How Important

1. 1 will need to work out longer to

maintain my performanceleve........................... L 1
2. | will experience unwanted muscle soreness........... 2. 2.

| will have less chance of further improvement...... 3. 3.

| will experience undesired weight gain/loss.......... 4, 4,

| will feel the need to change my diet................... 5. 5.

| will be too tired to do other things..................... 6. 6.

| will have lesstimeto do other things.................. 7. 7.

| will increase my chances of injury

whileworking out............ccccviiiiii i 8. 8.

| will need to work harder to maintain

my performancelevel..............ccoooiiiiiinn, 0. 9.
10. I will experience more muscle pain

during my workouts................coveeveiiiiieiineeneenn. 10, 10.
11. I will have to be more focused

during my wWorkouts. ...............coveveiieienenennnn. 100 11.



If I improve my performance during workouts:

How Likely How | mportant
12. 1 will be moretired after my workouts..................12. 2.
13. My friends will think that | am overly
obsessed with weight-lifting.....................oon . 3. 3.
14. 1 will discover my performance limitations............ 14. 4.
15. 1 will not be able to improve past a certain point...... 5. 5.
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Outcomes of Creatine Use

Below isalist of possible negative outcomes of using creatine.

Please rate each possible outcome twice.

» Under the heading “How Likely” please indicate how likely it is that you would experience
each of the outcomes below.

» Under the heading “How I mportant” please indicate how much it would matter to you if each
of the outcomes below occurred.

In each spaceindicate How Likely and How Important from 0O - 100.

Not at all Somewhat Moderately Very Extremely
Likely/ Likely/ Likely/ Likely/ Likely/
Important Important Important Important Important

If | use creatine;

How Likely How I mportant

1. 1 will experiencemuscle cramps..........coocveveeivenene. 1 1
2. My body will often be dehydrated......................c. 2 2.
3. 1 will experience kidney problems later inlife............ 3. 3.
4. 1 will not be able to buy other things

because of the money | have spent on credatine............ 4. 4,
5. 1 will feel that my workout achievements

A€ NOL MY OWIN. .. et e e e e e e e e S. 5.
6. | will feel that | am doing something

unnatural tomy body...............coiiiiiiieiieee e B 6.
7. My friendswill criticizeme.............ccccoeevveinnn 1. 7.
8. 1 will feel happy about sharing the experience

with otherswho use creatine................cccooveviiienn. 8. 8.
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APPENDIX B INFORMED CONSENT FOR PARTICIPANTS
Informed Consent for Participants
VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY

Title of Project: Lifestyles of Male Weightlifters
Investigators: David M. Williams, B. S. & Richard A. Winett, Ph.D.

l. Purpose of Project
This study aimsto investigate the lifestyles of male weightlifters.

. Procedures

Y ou will be asked to attend two sessions over the course of one week. The sessionswill be held
in classrooms at Virginia Tech. During the sessions you will be asked to complete a series of
guestionnaires involving lifestyles of male weightlifters. It should take you approximately one
hour or less to complete these questionnaires.

1. Risks

There will be no risk for any of the participants. Questions do not ask for any sensitive
information, and you will not be asked to answer any questions that make you uncomfortable.
All responses will be kept confidential.

V. Benefits
Y ou will receive one extra credit point for attending each of the two sessions. In addition, you
will help researchers gain a better understanding of the lifestyles of male, weightlifters.

V. Extent of Anonymity and Confidentiality

Y our responses to the questionnaires will be kept confidential. Y ou will not be asked to put your
name on any questionnaires. However, you will be asked to indicate the last four numbers of
your student identification number on the questionnaires that you respond to. This procedureis
necessary to match responses across testing sessions; however, these numbers will at no time be
matched with names.

VI. Compensation
Y ou will receive one extra credit point for each of the two sessions. There will be no additional
compensation for participating in this project.

VIl. Freedom to Withdraw

Y ou are free to withdraw from the study at any time without any resulting penalty. You are also
free to omit any items on the questionnaire without any resulting penalty.
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VIII. Approval of Research

This research project has been approved, as required, by the Institutional Review Board for
Research Involving Human Subjects at Virginia Polytechnic and State University and by the
Department of Psychology.

IX. Participant's Responsibilities
| voluntarily agree to participate in this study. | agree to provide accurate information to the best
of my ability.

X. Participant's Permission

| have read and understand the informed consent and conditions of this project. | have had all
my questions answered. | hereby acknowledge the above and give my voluntary consent for
participation in this project. If | participate, | may withdraw at any time without penalty. | agree
to abide by the rules of this project.

Signature Date

Print Name Study 1D number
(Office use only)

Should you have any questions about this project or its conduct, please contact:

David Williams, B.S. (540) 231-8746
Richard A. Winett, Ph.D. (540) 231-8747
Dave Harrison, Ph.D., HSC (540) 231-4422
Thomas Hurd, Chair, IRB (540) 231-9359
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FIGURE1 A SOCIAL COGNITIVE MODEL OF CREATINE USE
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Virginia Polytechnic Institute and State University
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QCA 356

The Richard Stockton College of New Jersey (RSC), Pomona, NJ
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College of NJ.

Relevant Employment

8/99 — present
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- Research Assistant
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Clinical Experience
10/00 — present Therapist at Cook Counseling Center, Virginia Tech

5/00 — 8/00 Over 50 client-contact hours as therapist at Carilion New River
Valey Medica Center, Department of Rehabilitation

8/98 - 5/00 Over 150 client-contact hours as therapist at Virginia Tech,
Psychological Services Center

5/97 - 8/97 Volunteer for the Joan Valentine House, Point Pleasant Beach, NJ
Men’s Group Discussion Leader among mentally ill residents

5/97 - 8/97 Volunteer for the Community Companion Program sponsored by
The Mental Health Assoc. in Ocean County, Lakewood, NJ
1/97 - 5/97 Student Intern at Ancora Psychiatric Hospital, Ancora, NJ
Activities
9/94 —5/98 Varsity Soccer Athlete at Richard Stockton College of NJ
- Three NCAA Tournament appearances
Honors
Scholarships
1997 - RSC College Scholars I
1996 - RSC College Scholars Award
1995 - RSC College Scholars Award
- South Shore Foundation Scholarship
1994 - Seaside Business Association Scholarship
- Toms River North Soccer Boosters Scholar-Athlete Scholarship
- Richard Stockton College (RSC) Early Decision Scholar
Awards
1995 - 1998 Scholar Athlete Award (4)
1994 - 1998 Dean’'sList (8)
Honorary Societies
1997, 1998 Who's Who in American Colleges and Universities
1997 Psi Chi

- National Honor Society of the American Psychological Association
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