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Creatine monohydrate (CrM) is considered a safe nutritional supplement. The loading
phase of CrM supplementation is associated with shifts in total body water and plasma
volume that may affect blood pressure. However, few studies have measured blood
pressure during the loading phase of CrM supplementation. The aim of this study was to
determine if CrM supplementation induces a daily blood pressure increase during the
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active ROM, arm girth, arm volume, plasma volume, blood volume, hematocrit, and
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of either CrM (n=12) or placebo (P; n=12). The CrM group experienced no significant
changes in systolic (CrM 126.7±1.9 Day-5; P 125.5±2.6 Day-5) or diastolic (CrM
83.8±2.2 Day-5; P 82.3±2.1 Day-5) blood pressure (mmHg) compared to P. A significant
time by treatment (p=0.001) and treatment effect (p=0.03) supported a decline in AROM
(cm) in the CrM group compared to P (CrM 38.3±2.2 Day-1, CrM 34.0±2.0 Day-5; P
41.0±2.5 Day-1, P 43.2±2.5 Day-5). A significant time by treatment interaction
(p=0.026) supported an increase in arm volume (ml) in the CrM group compared to P (CrM
2443±99.4 Day-1, CrM 2470±92.2 Day-5; P 2372±74.1 Day-1, P 2374±74.6 Day-5). An
increase in plasma volume (%Δ from baseline) (p=0.014) (CrM 1.48±2.59 Day-2, CrM
6.03±4.03 Day-5) and a decrease in hematocrit (%) (p=0.026) (CrM 0.47±0.01 Day-1,
CrM 0.45±0.01 Day-5 ) were observed. These findings suggest that CrM loading does not
affect blood pressure in normotensive college-aged males and is safe regarding blood
pressure. CrM reduces shoulder extension AROM presumably due to increased tissue
volume secondary to fluid shifts
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CREATINE MONOHYDRATE: DAILY BLOOD PRESSURE MONITORING
DURING THE LOADING PHASE OF SUPPLEMENTATION
Gary M. Kastello, PhD, Emily J.L. Asuncion, Michael S. Boyd, Natalie A. Exsted,
Sawyer A. Hildebrant, Ryan R. Reidt, Ashley M. Rundle, Paul T. Verschaetse
Winona State University
Winona, MN

ABSTRACT

METHODS

CONCLUSION

Creatine monohydrate (CrM) is considered to be a safe nutritional supplement. The loading phase of
CrM supplementation is associated with shifts in total body water and plasma volume that may effect
blood pressure. However, few studies have measured blood pressure during the loading phase of CrM
supplementation. PURPOSE: The aim of this study was to determine if CrM supplementation in
normotensive college-aged males induces a daily blood pressure increase during the supplementationloading phase. METHODS: Participants’ blood pressure, shoulder extension active range of motion
(AROM), arm girth, arm volume, plasma volume, blood volume, hematocrit, and hemoglobin were
measured daily for five days of supplementation (4x5gxd-1x5d) of either CrM (n=12) or placebo (P;
n=12). RESULTS: The CrM group did not experience significant changes in systolic blood
pressure(mmHg) (CrM 126.7±6.7Day5; P 125.5±9.0Day5) or diastolic blood pressure (mmHg) (CM
83.8±7.61Day5; P 82.3±7.2 Day5) compared to P. There were significant T x Tx interaction (p=0.001) and
Tx effect (p=0.03) supporting a decline in AROM(cm) in the CrM group compared to P (CrM 38.3±7.6Day
1, CrM 34.0±6.9Day5; P 41.0±8.6 Day1, P 43.2±8.5 Day5). An increase in arm volume in the CrM group (CrM
2443±344Day1, CrM 2470±319Day5) vs the P group (P 2372±257Day1, P 2374±258Day5; p=0.026) was
observed. An increase in plasma volume(%Δ from baseline) (p=0.014) (CrM 1.48±8.97Day2, CrM
6.03±13.96Day5; P 3.25±9.50 Day1, P 5.05±10.08Day5) and a decrease in hematocrit (%) (p=0.026) (CrM
0.47±0.05Day1, 0.45±0.03Day5 ; P 0.46±0.04Day1, 0.45±0.20Day5) were observed. CONCLUSION: These
findings suggest that CrM supplementation in the loading phase does not affect blood pressure in
normotensive college-aged males, and in regards to blood pressure is considered safe in this
population. CrM reduces shoulder extension AROM presumably due to increased tissue volume
secondary to fluid shifts.

Particpants
• Double blind, randomized, placebo-controlled
• 24 non-trained or moderately trained college-aged males
• Exclusion criteria: kidney or liver disease, inflammatory diseases, high blood pressure, smoking, and
prescription medications
• Refrain from: vitamins, minerals, amino acids, aspirin, ibuprofen, alcohol, and caffeine.
Supplementation/Protocol
• 4x10gxd-1 x 5d of either CrM and sucrose (1:1) or P (sucrose & benefiber cellulose; 1:1)
• Daily diet and physical activity recall
• Overnight fast
• The following variables were tested daily for five days on each participant
Blood Pressure
• Standard procedure used
• Dual-head stethoscope
Hematocrit
• Standard procedure used
• BV, PV, CV determined using equations by Costill (1974)
Total Body Water/Percent Body Fat
• Bioelectric impedance scale
• Only shorts and t-shirt worn
Arm Volume
• Right arm submerged into volumeter
• Displaced volume collected via graduated cylinder
Arm Girth
• 1/3 and 2/3 distance from acromion process to olecranon process on posterior aspect of arm
• Tension tape was used for measurement
Arm Extension
• AROM and PROM measured while subject lay pronated
• Technician measured height (cm) of styloid process from the table with a rigid ruler
Data
• SPSS, Independent T-test, repeated ANOVA, p≤0.05

Main Findings
• CrM did not alter blood pressure in normotensive college-aged males during the loading phase of
supplementation
• Arm volume increased in the CrM group
• CrM supplementation reduces shoulder AROM presumably due to increased tissue volumes
secondary to fluid shifts.

Previous studies only measured arteriole pressure before and after the loading and maintenance phases
(6,1).There is a lack of studies that measured daily blood pressure during the loading phase of CrM
supplementation, therefore the purpose of this study is to determine if CrM’s water retaining
characteristic will induce a daily change in arteriole pressure based on a fluid increase during the loading
phase of CrM .

RESULTS

AROM Response to CrM or P Supplementation

Arm Volume Response to CrM or P Supplementation

Blood Pressure Response to CrM or P Supplementation

Blood Pressure (mmHg)

The initial increase in fluid volume is due to the loading phase of CrM supplementation; however, the
maintenance phase does not have the same impact on fluid distribution (8,13,11,3). Therefore, the
kidney fluid system will eventually counter this fluid increase during the end of the loading phase within
3-5 days by excreting more water and salt, allowing for a decrease in extracellular volume and a return
to homeostasis (4).

AROM (cm)

Generally, CrM is supplemented in two phases, a loading (20-25gxd-1x5d) and a maintenance phase
(5gxd-1x5d). Several studies have demonstrated that the loading phase is directly associated with weight
gains experienced from CrM. This can be explained by water-retaining characteristics of CrM
(6,13,11,3). When skeletal muscles absorb ingested creatine, an osmotic gradient between the blood
source and intracellular fluids is created; ultimately drawing water into the cells, increasing total body
water (12). The fluid shift has been shown to increase both extracellular and intracellular fluid(8), which
can lead to an increase in arteriole pressure (4).

Arm Volume (ml)

BACKGROUND AND PURPOSE

Practical Significance
• In regards to BP only, CrM is considered safe for normotensive college age males during the loading
phase of supplementation.
• CrM supplementation during the loading phase may hinder athletic performances where maximal
shoulder ROM is important.

NUTRITION
Table 1. Nutritional Intake – * = significant difference present between CrM and P
P (n=12)
31.72 ± 4.57

31.09 ± 2.55

CHO(kcal •kg-1•day-1)

13.75 ± 1.57

13.49 ± 1.47

PRO*(kcal •kg-1•day-1)

5.61 ± 0.85

5.10 ± 0.39

FAT(kcal •kg-1day-1)

10.50 ± 1.83

11.12 ± 1.26

Vit. A(IU•kg-1•day-1)

10.95 ± 4.05

12.36 ± 3.14

Vit. C (mg•kg-1•day-1)

1.00 ± 0.22

0.98 ± 0.21

Vit. E (mg•kg-1•day-1)

0.07 ± 0.02

0.09 ± 0.01

Iron (mg•kg-1•day-1)

0.19 ± 0.03

0.24 ± 0.03

Total Kcal*(kcal

•kg-1•day-1)

Table 2. Anthropometric Measurements

Fig.2 – Decrease in AROM over time for the CrM group
Time (p=0.705) Time x Tx (p=0.001) Tx (p=0.03)
*=significant Tx effect on day 3,4,5 p≤0.05

Plasma Volume Response to CrM or P Supplementation

Hematocrit Response to CrM or P Supplementation

Hct %

CrM (n=12)

Fig.1 – Increase in arm volume for the CrM group over time
Time (p=0.012) Time x Tx (p=0.026) Tx (p=0.553)

PHYSICAL CHARACTERISTICS
CrM (n=12)

P (n=12)

Age (years)

20.33 ± 0.43

21.17 ± 0.84

Height (cm)

181.30 ± 1.61

183.72 ± 2.01

Fig. 4 – PV for both CrM and P increased over time
Time (p=0.014) Time x Tx (p=0.641) Tx (p=0.847)

Fig. 5 – Hct for both CrM and P increased over time
Time (p=0.026) Time x Tx (p=0.896) Tx (p=0.5)

Fig.3 – No significant difference in DBP, SBP, MAP between CrM and P
(p≤0.05)
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