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Introduction
This study investigates if creatine with weight lifting increases muscle mass, strength, and power in elderly lifters.

Conclusions

Weight lifting increases muscle mass, strength, endurance, and power in elderly lifters, as well as reduces
body fat.

Creatine supplementation increases lean mass, strength, endurance, and power to an even greater degree
than weight lifting alone.

Amendments

Keep in mind, the volume started the same between the groups, but by the end of the 12 weeks, the creatine group did
over 30% more volume (amount of total work/weight lifted) - this would imply creatine's effect is likely due to greater
capacity for work.

Study Design & Additional Information

This study was performed with men aged between 60 and 84 with an average age of 70. This
was a double blind, placebo controlled study (the researchers and the participants did not know
which supplement they were taking until the end). Participants had minimal weight training
experience. Both groups underwent a 12 week weight training program (3 times a week, 3 sets
of 10 repetitions on 12 different exercises) with strength, endurance, and body composition
measured at baseline, at the midway point, and at the end (12 week mark). Nutrition was
loosely tracked. One group, 14 participants, consumed placebo of sucrose-flour mixture to mask
taste while the other group, 16 participant, consumed creatine supplement (amounting to about
6 grams a day, including the sucrose-flour mixture to mask taste).
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2 rapid loss of muscular strength in adults after the in strength and muscular mass during training. It seems

I A;lgv of 500 has been well documented (1,190 with  confusing therefore that the only study 1o in

i muscle atrophy accounting for a portion of the effects of creating supplementation with resistance training

;' strength decline (20028) The loss of muscle size and (8 wky in older adults found no sdded effect on bedy

¢ strength may contribite to o decreased ability w perform compuosition, strength, or muscular endurance as a result of
aetivities of daily living and increased nisk of falls (2,22,33), creatine supplementation (4), Furthermore, several traiming
Older adults may prevent or limit this loss by increasing studies in younger men ond women have shown an ergo-
muscle size and strength through resistance  exercise genic effect of creatine supplementation on resistance train-
(5,10,16,27). However. the th ic benefits of ing i (3.6,%,17.25,26.29,30). Thus, we feel there

& training are physiologically limited in older adulis (18,32). is a need for a longer (12 wk) training study in older men to

£ Ome potential limitation may be that older adults contain help improve our understanding of the efficacy of ¢ ne

i lower concentrations of creatine and phosph ine, im- 1 ion as an aid in this population.

‘: portant primary oy 5 for performing high-int The pupose of this investigation was 10 cxamine the

‘ sity resistance activities (21,24). effects of creatine supplementation during resistance train-

3 Adulis greater than 30 yr of age acutely supplemented ing in men aged 60-84 yii Based on the potential for

i with ereating have been found to have increased resti ereating supplementation to improve acute exercise perfor-

levels of inramuscular phosphocreatine and faster phospho-
creatine resynthesis after exercise (24). This imp in
metabolism is reflected in greater museular perfommance
(24), Ome would expect that these acule increases in perfor-
mimee with supplementation would permit a more inlense
eraining and that this would translate into greater increases
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MATERIALS AND METHODS

Approach to the problem and experimental de-
shgn. In the present study. a double-Blind treatment placebo
control design was used to make comparisons between
subjects receiving a treatment (creatine) versus a placebo
{carbohydrate mixture). Te observe the effects of a L 2-wk




TABLE 1. Phiysical charactenstics of subjects.

Bagy Nass.

M [} Height {em| Mass (k) It i)
GHE (¥ = 18) 0416 10717 B0 36 a1
PLA N = 14} T 18 1760 = 12 LRSS 5707

Valges; are means. = 58,

resistance fraining program with and without creatine sup-
plementation, subjects were randomly placed into either a
ereatine or placebo group. Major variables assessed in this
siudy were plysical MEASUES

reminded about proper compliance to the supplement con-
sumption protocol, and given a new set of supplements to be
consumed before the next training session. The consumption

strength, endurance, and power) of the upper and lower
extremities and lean tissue mass, Muscular endurance and
average power during repeated sets of exercise were chosen
as performance measures because phosphocreatine levels
have been shown 1o be important for prevention of fatigue
during high-intensity exercise and recovery afler high-in-
ensity exercise (i.e., between sets) (7,123 The performance
measures were guthered during pre-, mid-, and post-test
penods, whereas lean tissue mass was pssessed at only the
pre- and post-test periods.

Study participants. Thiny-tree sedmmy w nmdm-
ately active 60- o B4-yr-obd men

of l {ereatine and placebo) began at the onset of
the second week of the training sessions (session 4) and
ceased afier final postiesting was cmnplae

training prog ginning whole-
body resistance training program was petl‘umad by both
groups (CRE and PLA) with supervision. Each training
session began with o S-min warm-up on a Monark (Ergo-
medic 818 E; kl Sweden) cyele
slren.lung mrclses Three sets of 10 repetitions with a

down, shoulder press, hicep curl. bac'k extension, and hip

this siudy with written informed consent and physlclnn
approval. Descriptive characteristics are shown in Table 1.
The study consisted of whole-body strength training and
ereatine supplementation. Three subjects. one receiving ere-
ating and two receiving placebo, withdrew from the study as
a result of reoccurring chronic degenerative knee or back
injuries that prevented complete adherence 1o the required
ining and testing protocel.

creatine { Cr) supplementation (CRE. M
=16} group or o placebo (PLAS A ="14} group, and
participant charactenstics such s age, height, and weight
were recorded. Dictary intake and physical fctivivy levels
were estimated using o 3-d food record anal
Wutrition Software 2. 1a { LogiForm International Inc.., Saint-
Foy, Quebec, Canada) and the Godin Leisure-Time Physical
Activity questionnaire (11), respectively.

of creating for the first 5°d (Inading phase; average
dosages of 264 = 1.2 g) as developed by Hultman and
colleagues {13) and 007 gkg™" of body weight - d”"of
Creatine theresfier, until completion of the final test period
(maintenance phase; average daily dosage of 6.2 * 0.3 g).
The CRE group consumed creatine monohydrate powder
with @ sucrose-Nlour mixture to mask the substance. We
PLA group consumed a sucrose-| mixbure w equal
portion of mix added in place of the ereatine. making it
indistinganshable i favor, exiure, and appearance (o the
CRE group’s mixture. Supplements were divided into three
equal portions within plastic Ziploc bags. and participants
were 0 consume during or after
meals in approximately equal intervals throughout the day.
Participants returned empty hags at every session, were
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flexion, add using Lever
equipment (Pulse Fitness Systems; Winnip Manitoba,
Canada) and beg flexion, knee extension, and leg press using
Hammer Strength equipment (Life Fitness; Franklin Park,
IL). Training loghooks were given to cach participant where
expected training loads and total number of repetitions pro-
duced in each set were recorded by researchers and partic-
ipants, respectively,

Ome practice session was provided for each
before S 6P SEY Proper breathing and form, with full
range of motion was demonstrated and encouraged for the
performance of each exercise, Participants were also ad-
vised to perform exercises consisting of large muscle groups
before small muscle group exercises, continue nomal ae-
tivity and eating routines, and refrain from strenuous phys-
ical activities outside the exercise protocol of the present
study.

The training sessions were performed three limes per
weck for or 36 total excrei . Attendance
rate for resistance training participation was 95.3% and did
not differ significantly between groups. A the start of the
resistance iraining pregram, leg press, knce extension, and
bench press exercises were performed at 30% of pre 1-RM.
whereas all sther exercises were performed at levels below
St pre 1-RM. Training volumes for hip and back exercises
were progressed througheut the siudy at equal levels for all

n For all other exercises, the was in-
dwulually progressed during training sessions 3 1o 13and 18
1o 31 by 5% or 2.2 kg (whichever was greater) once o
subject was sble to complete 10 repetitions on the thind set,
Tapering occurred during the three sessions before testing
(e, sessions 14-16and 32-34) at o 5% or 2.2-kg reduction
{whichever was greater] in weight lifted. The rationale be-
hind tapering was to ensure that participants were not hin-
dered by training fatigue during the test periods performed
the following week. Participants maintained their lowered

Hitpifua BCSIT-msse. oy

Table 1: This table shows the baseline (pre-study) details of the participants between the two
groups (creatine vs placebo).

Primary Results
- Both groups are the same age

There are no statistically significant differences between the two groups at
baseline.




workloads during the first week of weight mining (ie.,
sessions 13, baseline) to reduce risk of injury and the mid-
and post-test periods (Le., sessions 16-18 and 34-36),
Training volumes {kgteps) for all except the hip and back
exercises were recorded for both groups (CRE and PLA) at
baseline (week 1) and intervention (ic., supplementation
period, weeks 2-12).

Body composition assessment. Headless estima-
tions for boa i i
far percentage were measured by whole-body dual-energy
xeray absorpiiometry (DEXA; QDR-2000, Hologie, Tnc.,
Waltham, MA) in array mode. Before scanning all pantici-
pants were required to take off all removable objects con-
raining metal (ie., jewelry, glsses, clothing with buttons,
andlor gippers). Scans were performed with subjects lying in
a supine position along the scanning table’s centerline bon-
gitudinal axis, Feet were taped together at the toes (e, first
phalanges) o immebilize the legs while the hands were
maintained m a pronated position within the scanning re-
gion. Scans were performed before and after the completion
of the training ion protocol. Reproducibility of
the DEXA was determined on 10 male subjects assessed on
Wi separate i The i ient {r) for
lean and fat tissue mass was 0.99, and the coefficients of
variation were and 0.34% for lean and 2.95% for body fat

mass.
Muscular strength, endurance, and power test-
ing. All muscular performance testing eceurred afier the
completion of a S-min warm-up on a Menark (Ergomedic
H18 E) eyele ergometer and streiching exercises,
. and power were tested on three sepa-
rate days before training (peed, al the mid iy of
on o (posty.” Mid-
resting oceurred afler 28 d of supplementation on the days of
bat before the scheduled training sessions 16, 17, and 18,
Postiesting occurred during the last week of training after
Tib d of supplementation on the days of but before the
scheduled training sessions 34, 35, and 36,

O the first day of testing, mﬂrm&mw
using ene-repetition maximum { 1-RM} testing e press.
knee exiension, and bench press excreises. Excreisc testing
continued in the same order as pre for mid and post periods.
The 1-BM protoecol consisted of an eight-repetition set with
low weight and a |-min break before the first 1-RM attempt,
Weight was then progressively increased and a 2-min rest
period was given between each subsequent 1-RM attempt.
Subjects were permitied four 1o six atlempts 1o determine
the [-RM value, Fach test exercise was separated with a
Jemin rest break, Reprohecibility of the strength measures
was assessed on 10 subjects from the study sample on two
separate occasions, 2 d apart, The leg press, bench press, and
knee extension strength measires had mterclass correlation
coefficients of 099, 0949, and 096, respectively, and
methed errors, expressed as coefficients of variation of
3.0%, 3.6%, and 3.3%, respectively.

On day 2, leg press, knee extension, and bench press
muscular ends d ined a5 the

i number of

were
that could be
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during three sets separated by 1-min rests. Each test was
separated with o 3-min rest break, and exercise testing
continued in the same order during each test period. Partic-
ipants warmed up with one set of cight repetitions at 50% of
pre 1-BM with a 2-min break before muscular endurance
testing began. Resistance corresponded o 70% pre 1-RM
for the bench press and #807% pre 1-RM for the leg press and
knee extension exerciscs. The different percentages of
1-BM used for the muscular endurance tests took into ac-
count previous observations that for a given percentage of
1-BM, more repetitions can be performed during lower body
exercises as compared to upper body exercises (8), Repro-
ducibility was assessed on eight subjects from the study
sample on two separate occasions, 2 d apart, The leg press,
bench press, and knee extension endurance measures had
interclass correlation coefficients of 0.95, 0.90, and 0.95,
respectively, and method errors, expressed s coefTicients of
varistion, of $.6%, 7.5%, and 16.7%, respectively.

On day 3, muscular endurance and fatigue were further
assessed by measuring average power for the knee extensors
and flexors of the dominant leg over three sets of 10 repe-
titions at 60°s ~' on an isokinetic dynamometer {Biodex
System 3, Biodex Medical Systems Inc., Shirley NY). One-
minute rest perinds were enforced between sets. Range of
motion consisted of movement from 907 i 107 of knee
flexion. Subjects sat against a back support, producing an
angle of 85% of hip flexion. Stabilizing belts were placed
over the lap, across the chest, and across the distal one-third
of the tesied leg thigh. The rottional axis of the dynamom-
eler was positioned 10 be coaxial with the knee axis (luteral
epicondyle) during testing. Torque measures were corrected
for the effects of gravity on the lower leg and the dyna-
mometer's resistance pad, The torgue owiput on the dyna-
mometer was checked with a calibration weight on a weekly
basis throughout the study. ihility was assessed on
11 subjects on two occasions, 2 d apart, The average power
measure wsed had an interclass comelution coefficient of
.97 and a coefficient of variation of 4.3%.

Retrospective creatine side effects and treat-

ment identificati A T crea-
tine side-effect and treatment identi; on were
i 1o all the ici| upon of the

study. The retrospective assessment consisted of yes-no
responses based on ancedotal reports conceming energy
level, everyday strength, muscle fatigue or soreness, stiff-
ness or tightness and pulls or strains, joint sorencss, head-
aches, emetional states, feelings of physical appearance,
sleep quality, intestinal function ab lities, appe-
tite, thirst, and sex drive (14,15), The magnitude and week
of oceurrence of each reported side effect was also assessed,
The use of the treatment identification was also assessed 1o
see whether participants perceived they were on creatine,
placebo, or were unsure what supplement they consumed.

Analysis of data, A vwo (creatine and placebo groups)
* three (pre-, mid-. and post-test periods) ANOVA was
used for the strength, endurance, power, and scale body
mass variables. A two X three ANCOVA was used to
analyze bench press strength, with baseline measurements

Madicine & Scercs in Sparts & Exencise, 2113
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* P 005 significantly ditterent from pre vale.
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s o covariate, becouse differences were observed at buse-
line in this measure between groups. A two (creatine and
placebo groups) * two (pre- and post-test periods) ANOVA
was used for body composition variables. Multiple compar-
ison testing using Tukey post foc analysis wos used, when

ignil iffi were il with ANOVA test-
ing. to assess where differences occurred between means.
Unpaired s-tests were used 1o determine potential differ-
ences between groups for baseline variables, treatment iden-
tification, and training volumes, Unpaired ests with Bon-
ferroni adjustments were used o assess retrospective side
effects. Significance was set at an alpha level of 0.05 for all
statistical tests.

RESULTS

Parti ristics. Mo difl in bise-
line physical charactenstics between groups were found
(Table 1), Both groups were determined 1o have previowsly
participated i similar levels of strenuous, moderte, and
mild physical activity. Daily energy intake (CRE, 2138.6 =
145.6 keal: PLA, 2173.7 * 123.1 keal) and dietary protein
per kilogram body mass (CRE, 0.98 = 0.07 g: PLA, 107 =
(LOE gh were also similar between groups.

Body composition. There were no differences in body
composition measures betweer ups at baseline. Changes.
in body mass and body composition with training are shown
in Tables 2 and 3, respectively.

There was a significant group = time interaction for body
mass (2 < (1001} Body mass was greater in the CRE group
cormpared with the PLA group at mid- and post-testing (P <
0%).

A significant group = time interaction was observed for
lean tissue mass (P < 0001, with the change over the
rraining period greater in the CRE compared with the PLA
group (Fig. 1), The CRE group had significantly higher lean
tisspe mass compared with the PLA group posttrinimg (# <

*
4

2,

&

gz

5

31
. CRE PLA

FIGURE |—Change in lean tissue mass with 12 wh of strength trais-
g in creatime (CRE} and placebo (PLA) groups. Fars are means +
SE. * Significantly greater thas PLA.

Figure 1: This figure shows the amount of lean mass increase (muscle, bone, and anything
else non-fat is "lean mass") after 12 weeks of weight lifting on creatine or placebo.

Primary Results
- There is a significant increase in lean mass for the creatine condition.

_ Creatine supplementation increases lean mass.

TABLE 3. By compasition before (pea) and #Ner (poet) 12 wh ol prograssie
ressEnCe ¥aning

Characteristic Pre Past
Laan mass (k|
CRE 642516 S15217
FLA 508=14 XS ES
Fat mass k)
CRE 257 = 26 526
LA 05=14 CTPYrs
Body fa %}
CRE w418 M3 +28"
FLL A= 18 65+ 15

Valees; ame means. = 5%
* P 0.05 signiicantly ditleren va comesponding pre vale.
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.05} Group * time interactions were not signiticant for fat
mass or percent body fat.
Muscul gth and o
power. There were no differences in any of the bascling
strength, endurance. or average power measures between
groups, with the exception of bench press strength, which
was greater in the CRE group (P = 0.03). As subjects were
randomly assigned to groups, we attribute this difference to
a chance occurrence. Changes in muscular endurance,
atrength and power with training are shown in Figures 2, 3,

and 4, respectively,

A significant group = time interaction was observed for
leg press (7 =< 0.03) and leg extension (7 = 0.05) strength
but not for bench press strength, The CRE growp hisd sig-
nificamtly greater leg press strength at mid amd post-lest
periods compared with the PLA group (P < (.05).

A sigmificant group = time interaction was observed for
leg press (F < 0.01) and leg extension (P < 0.04) endurunce
but not for bench press endurance (7 = 0.09). For leg press
endurance, the CRE group had a significantly greater num-
ber of total repetitions than PLA at the posttest period (P <
0.05). For leg extension endurance. a significantly greater
number of toetal repetitions was indicated at mid- and post-
test periods for the CRE group over PLA (P < 0L05).

Changes in average power (W) with training are shown in
Figure 4. A significant group = time interaction was ob-
served for average isokinetic knee extension/flexion power
(P 002),

Resistance training volume. Mo differences in base
line tramning volumes were noted between groups.

um he intervention period wene 11

7914 + £
pared with the placebo group 1693 = 15704 kgreps),
Retrospective creatine side effects and treat-
ment identification assessment. Three side effects
were significantly more frequent within the creatine than
placebo group. Loose stools (P < 0.01) was a negative
side effect reporied during the loading phase (week 1)
of ion, whereas i muscle cramping

Hitpifua BCSIT-msse. oy

Table 3: This table shows the change of the supplementation (creatine or placebo) and pre-
weight lifting (baseline), as well as after 12 weeks of weight lifting. Lean mass is muscle, bone,
and other non-fat. Fat mass is body fat.

Primary Results:
- Lean mass increases for both supplement groups.
- Fat mass decreases for both supplement groups.

_: Weight lifting increases lean mass and decreases fat mass.
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Figure 2: This figure shows the change in leg strength [A], chest strength [B], and leg
extension strength [C] at baseline (pre), the half way point (mid), and after the full 12 weeks of
training ends (post). This shows two lines - one for the creatine group and the other for the
placebo group.

Primary Results:

- For all measured muscle strengths, the mid point shows significant increases in strength for
both groups, but not different from one another.

- For all measured muscle strengths, the post-study point shows significant increases in
strength for both groups, as well as the creatine group having gained more strength over 12
weeks in the legs, but not in chest.

Weight lifting increases strength, but creatine supplementation accentuates
that strength increase in the lower body.

in older men (mean age 7O yr). Muscular strength, endur-
ance, and power of the lower body and lean tissue mass were
enhanced with supplementation. We hypothesized that cre-

groups, Vabues are means £ SE. * Significantly different from pre : H -
vabues. + Significantly ¥erent from mid vabues. atine sup would be  during re:
training in older men based on a previous finding that
ion increased i hosph i

(P = 001y and muscle pull or strain (7 < 0.01) were negative
side effects that began between weeks 3 and 5 of creating

l ion. Individuzl encing negative side ef-
fects continued to follow the standardized training program and
had trining volumes and test performances similar o individ-
uals who did not experience these side effects,

Mo sigmificant difference was noted in treatment kentifica-
tiom between groups as hall the perticipants indicated they did
not know whether they were on the supplement (CRE, 56.3%;
PLA, 42.9%). Correct treatment identification for the CRE and
PLA groups were 31,3% and 42.9%, respectively,

DISCUSSION

The current study is the first 1o demonstrate an ergogenic
effiect of creatine supplementation during strength training

CREATINE AND OLDER MEN
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levels and acute muscular performance in men over 50 yr of
age (24). Phosphocreatine availability has been shown 1o be
important for prevention of fatigee during moderate- 1o
high-intensity exercise (7,12). We therefore predicted that
supplementation with creatine would allow older men 1o
train with a higher volume, resulting in enhanced muscular
performance and lean tissue mass during 12 wk of strength
training, s hypothesis was clearly supported in that older
men taking creatine supplementation were able to trin with
a 31% greater volume and that measures of muscular per-
formance and lean fissue mass were enhanced, Our study
supports the use of creatine for men of mean age 70 yr and
is consistent with previous studies using other subject pop-
ulations {3,6,9.17,25.26,29.30).

Only one previows study has looked at the effects of
prolonged creatine supplementation and training with older

Madicine & Scercs in Sports & Exencise, 2115

Figure 3: This figure shows the change in leg endurance (repetitions accomplished) [A],
chest endurance [B], and leg extension endurance [C] at baseline (pre), the half way point
(mid), and after the full 12 weeks of training ends (post). This shows two lines - one for the
creatine group and the other for the placebo group.

Primary Results:

- For all measured muscle endurance, the mid point shows significant increases in endurance
for both groups, but not different from one another.

- For all measured muscle endurance, the post-study point shows significant increases in
endurance for both groups, as well as the creatine group having gained more endurance over
12 weeks in the legs, but not the chest.

Weight lifting increases endurance, but creatine supplementation accentuates
that endurance increase in the lower body.




Bverage Power (W)
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FIGURE 4—Average power for knee cxtension and flexion (3 scts of
10 repetitions) for creatine (CRE) and placebo (PLA) groups. * Sig-
aificantly different from pre values. + Sigeificantly different from mid
vahues.

adults (4). Bermon and colleagues (4) studied the effects of
creatine supplementation in older men and women with and
without # wk of resistance training. Creatine supplementa-
tion added no benefits 1o body composition estimated by
skin folds, maximal strength (1-RM), dynamic endurance
(12-RM). and isometric intermittent endurance upon com-
pletion of the study (4). However, one should note that the
Bermon et al. (4) study contained four nongender-specific

traini laceho-L t

effects of creatine supplementation are not realized, and
maybe this threshold was not met by the wpper-body
training program used in this study. An alternative ex-
planation for the lack of enhancement in strength in the
bench press is the higher initial levels of strength in the
creatine-supplemented  group. This would allow for a
smaller potential for improvement compared with the
placebo group. An enhancement in strength with supple-
mentation may alse have been masked becanse of a rapid
learming effect when performing this exercise. Only one
practice session was given 1o subjects before baseling
testing; this may not have been sufficient 1o overcome the
influence of learning on the early gains in strength (8).
ate an enhancement in bench press
muscular endurance may be due 10 a lack of statistical
power. The CRE group tended (7 = 0.09) 10 have an

L in muscular end above that of the
PLA group over the first half of the study. with an
improvement of 101% compared 10 67% (Fig, 38), A
greater number of subjects may have been required to
achieve o level of statistical significance.

As mentioned above, one limitation of this study was
that only one practice session was given before bascline
strength measurements were taken. This may have re-
sulted in a rapid learning effect at the start of the smdy,
which may have masked any differences in bench press
atrength due o creating supplementation. Two o four
weeks may be necessary o overcome a leaming curve,

2. p 2.
wraining, and placebo-no training) with low subject numbers
(N = 8) that may have reduced the power necessary for
detecting significant differences resulting from ereatine
supplementation,

The only muscular performance measures that were nol
improved with creatine supplementation in the current
study were bench press strength and endurance, This lack
of enhancement in strength and end p with

ially in older adults unaccustomed to swrength train-
ing, Despite this limitation, we were still able 1o demon-
strate an ergogenic effect of creatine on measures of
muscular strength and endurance in the lower body, An
adequate practice phase before baseline testing may have
allowed for detection of an even greater ergogenic effect
of creatine than that observed,
In the current study, side effects reported by our creatine-

the lower body tests is most likely due to the type of
resistance training program employed. The program used
one upper body exercise for the chest and triceps muscle
groups (bench press). whereas a greater number of exer-
cises were used for the lower body {i.e., leg extension and
leg press). Thus, training one leg exercise could have
contributed to the performance improvements in the other
ileg press training may have enhanced leg extension
performance and vice versa). The lack of enhancement in
bench press performance may also be related to the lesser
ahility of older individuals o respond 1o bench press
compared with leg training, Two studies that compared
adaptations o bench press and leg press training in older
male subjects  demonstrated  equivalent  changes  in
strength for the twe exercises (5,27); however, change in
leg press muscular endurance {maximum number of rep-
etitions ) was more than double the change in bench press
muscular endurance (5). The type of “tapering”™ that we
used before testing occasions may have affected leg and
bench press performance differently. There may be some
threshold of training intensity below which the additive
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subjects were few and minor (e, loose
stools, cramping, pulls, or struins). These were not serious
enough to impair p ion of training or of
muscular performance and lean tissue mass. Volek ct al.
(31} recently administered a similar questionnaire on side
effects in a younger population supplemented with a similar
dose of creatine as that used in the current study. They did
not report any side effects among their subjects. The few
side effects reported by our older men are difficult o ex-
plain, and our questionnaire is limited in that i highly
qualitative and does not indicate a mechanism by which side
effects may be occurring. Therefore, the few minor side
effects that were reported should be interpreted  with
canion,

In conelusion, our study demonstrated that creating sup-
plementation augments muscular performance and lean tis-
sue sdaptations 1o resistance training in untrained older men
during a begmning strength training program. Creatine sup-

used in conjunction with resi: training in
traimed older men, or with longer resistance training pro-
grams (i.e., years), may allow for an even greater enhance-
ment of i in strength an endeavor

Hitpifua BCSIT-msse. oy

Figure 4: This figure shows the amount of power produced in the leg between the placebo
and creatine groups at baseline (pre), the half way point (mid), and after the full 12 weeks of
training ends (post)

Primary Results

- Both groups increased their power at the midpoint.

- The creatine group, at the 12 week mark (post), showed greater increases in power compared
to placebo.

: Weight lifting increases muscle power production, but creatine increases power
production even more.




that warrants further investigation i the interest of improv-
ing our understanding of healthy aging for men.

The current research m:niuu:l funding from Muscle Tech Re-
search and Development . Brampton, Ontario, Canada. The
results of the present ﬂtdy do Aot carstitute sndarsement of the
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