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Abstract
Despite the overwhelming safety evidence concerning creatine intake in various set-
tings, there is still incomplete information whether dietary creatine affects liver health 
at the population level. The main aim of this cross- sectional population- based study 
was to evaluate the association between creatine intake through regular diet and liver 
disease manifestations, including liver fibrosis and hepatic steatosis, among individu-
als aged 12 years and over, using open- source data from the 2017– 2018 U.S. National 
Health and Nutrition Examination Survey (NHANES). A total of 9254 male and female 
participants of all ages were included in the 2017– 2018 NHANES round. We extracted 
data from the total sample population for participants who provided dietary data for 
individual foods via dietary interviews and examination data from liver ultrasound 
transient elastography. The final study sample consisted of 5957 participants (mean 
age 44.7 ± 21.0 years; 50.1% women), and the mean dietary creatine intake across the 
study population was 0.88 ± 0.71 g/day. Liver fibrosis and cirrhosis were diagnosed in 
1703 (28.7%) and 288 (4.8%) participants, respectively; hepatic steatosis was identi-
fied in 2595 (43.7%) individuals. Binary logistic regression with multivariable model 
adjusted for age, gender, family income to poverty ratio, body mass index, total en-
ergy intake, and alcohol consumption showed that consuming more creatine (≥2 g/
day) did not significantly increase the risk of liver fibrosis (OR = 0.92, 95% CI 0.70– 
1.21, p = .57), cirrhosis (OR = 0.94, 95% CI 0.53– 1.65, p = .82), or hepatic steatosis 
(OR = 0.77, 95% CI 0.59– 1.02, p = .07), as compared to participants who ingested <1 g 
of creatine daily. Dietary exposure to creatine through a regular diet is not associated 
with an increase in disease manifestations in individuals 12 years and over; further 
research is warranted to address the effects of excessive creatine intake (≥5 g/day) 
through a regular diet on liver health at the population level.
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1  |  INTRODUC TION

Creatine is a nutritional compound that plays a significant role in sev-
eral pathways across the human body. It acts as an intracellular facil-
itator of high- energy phosphate metabolism, neuroprotective agent, 
and immunomodulator (Riesberg et al., 2016), with the liver dis-
cerned as a central organ in creatine metabolism (Wyss & Kaddurah- 
Daouk, 2000). A diet containing animal products (e.g., milk, red meat, 
seafood) can account for ~50% of daily creatine requirements, while 
the other 50% is produced endogenously from amino acids glycine, 
arginine, and methionine (Brosnan et al., 2011). Humans have to ob-
tain enough creatine from the diet in certain circumstances, which 
nominates creatine as a conditionally essential nutrient (Ostojic & 
Forbes, 2022). Dietary creatine appears to be generally safe (Kreider 
et al., 2022), although excessive intake might cause various diges-
tive issues. In particular, several preclinical studies and case reports 
suggest that exogenous creatine can adversely affect liver function 
by elevating liver enzymes on blood tests (Souza et al., 2009), ex-
acerbating ethanol- induced hepatic damage (Marinello et al., 2019), 
and causing acute fulminant liver failure (Suga et al., 2021), perhaps 
by contributing to the formation of cytotoxic substances, such as 
formaldeyde and methylamine. However, whether dietary creatine 
affects biomarkers of liver health at the population level remains 
unknown. Therefore, the main aim of this study is to evaluate the 
association between creatine intake through regular diet and liver 
disease manifestations, including liver fibrosis, cirrhosis, and hepatic 
steatosis, among U.S. individuals aged 12 years and over, using open- 
source data from the 2017– 2018 National Health and Nutrition 
Examination Survey (NHANES).

2  |  METHODS

2.1  |  Study design

A cross- sectional population- based study.

2.2  |  Settings

The NHANES is a continual program of bi- annual surveys designed to 
assess the health and nutritional status of noninstitutionalized adults 
and children in the United States. The program combines interviews 
(including demographic, socioeconomic, dietary, and health- related 
questions), physical examinations (such as medical, dental, and physi-
ological assessments), and laboratory tests. The NHANES is an ex-
tensive initiative of the National Center for Health Statistics (NCHS), 
a component of the United States Centers for Disease Control and 
Prevention; more details about the program are available elsewhere 
(NCHS, 2022). Data for this study were obtained from the NHANES 
2017– 2018 round through an open- access database available at the 
United States Centers for Disease Control and Prevention/NCHS 
content source. The NHANES 2017– 2018 round encompasses data 

collection from 30 different survey locations across the United 
States, with data collected through in- home interviews and at mobile 
examination centers from January 2017 to December 2018.

2.3  |  Participants

The 2017– 2018 NHANES round included a total of 9254 males 
and females aged >0 to 150 years. From the total sample popula-
tion, we extracted data for participants who provided dietary data 
for individual foods via dietary interviews, examination data from 
liver ultrasound transient elastography (LUTE), and laboratory data 
on standard biochemistry profiles. All NHANES participants were 
eligible for two 24- hour dietary recall interviews, and participants 
12 years or older answered for themselves, with dietary interview-
ers conducted in- person interviews in English and Spanish. However, 
only 1 year or older participants were eligible for the frequency of 
fish and shellfish consumption questions following the 24- h recall. 
The suitable sample for standard biochemistry profiles included 
examined participants aged 12 years and older, while the eligible 
sample for LUTE included participants aged 12 years and over, non-
pregnant, wearing no implanted electronic medical device or other 
mechanical impediments on the right side of the abdomen where 
measurements would be taken, and able to take a supine position 
for the examination. A final subsample for this study consisted of 
participants with at least one elastography variable available for 
the analyses. The ethical approval to conduct the NHANES 2017– 
2018 round was granted by the NHANES Institutional Review Board 
(Protocol #2018- 01, and continuation of Protocol #2011- 17), with 
the informed consent obtained from all participants.

2.4  |  Variables

The study outcomes (dependent variables) included LUTE indices: me-
dian liver stiffness (E), stiffness E interquartile range (IQRe), median 
controlled attenuated parameter (CAP), and CAP interquartile range 
(IQRc); and standard blood liver panel biomarkers (total bilirubin, ala-
nine transaminase [ALT], aspartate transaminase [AST], AST- to- ALT 
ratio, alkaline phosphatase [ALP], gamma- glutamyltransefase [GGT], 
and albumin). Diagnostic criteria for liver fibrosis and cirrhosis were 
E > 6 kPa and E > 11 kPa, respectively (Cho et al., 2021); hepatic stea-
tosis was diagnosed with CAP > 268 dB/m (Fabrellas et al., 2018). The 
exposure (independent) variables were total dietary creatine intake 
and categories of creatine intake (see below). Potential confounders 
were gender, age at screening, family income to poverty ratio, body 
mass index, daily alcohol consumption, and total caloric intake.

2.5  |  Data sources and measurement

Dietary data were collected via two 24- h dietary recall inter-
views. The first interview was collected in person in the mobile 
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    |  3TODOROVIC et al.

examination center, and the second interview was collected by tel-
ephone call 3– 10 days later. Two types of dietary intake data were 
available for the 2017– 2018 NHANES survey cycle, Individual Foods 
files and Total Nutrient Intakes files, as available from NHANES 
2017– 2018 dietary dataset. Individual Foods files contained detailed 
information about each food/beverage item (including the descrip-
tion, amount of, and nutrient content) reported by each participant 
through interviews, while Total Nutrient Intakes files contained a 
summary record of total energy and nutrient intakes from foods 
and beverages (NCHS, 2017). To calculate creatine intake, we first 
identified creatine- containing foods (e.g., milk and milk products; 
meat, poultry, fish, and mixtures) using eight- digit food codes from 
the U.S. Department of Agriculture (USDA) entries from Individual 
Foods files. We subsequently recorded the gram weight of each 
food component containing creatine (USDA codes from 11100000 
to 28522000) and calculated the net intake of those foods for 
each individual by merging all relevant food items on a daily basis. 
Individual values for total grams of creatine consumed per day were 
computed using the average amount of creatine (e.g., 0.20 g/kg for 
milk- based foods and 3.88 g/kg for meat- based sources) across all 
creatine- containing food sources. For this study, we calculated the 
mean creatine intakes of the two 24- hour dietary recalls for each 
individual; the inputs did not include creatine obtained from nutri-
tional supplements or pharmacological agents. Mean daily alcohol 
consumption and total caloric intake of the two dietary recalls for 
each individual were calculated from Total Nutrient Intakes files. 
LUTE provided objective measures for two liver disease manifesta-
tions, liver fibrosis and hepatic steatosis. A detailed description of 
the procedures was documented in the procedure manual of this 
component (NHANES, 2018). In short, LUTE measurements were 
obtained in the NHANES mobile examination center using an ultra-
sound device (FibroScan 502 V2 Touch, Echosens, Waltham, MA) 
equipped with a medium or extra- large probe after a participant had 
fasted for at least 3 h. Liver fibrosis was measured by FibroScan de-
vice, which uses ultrasound and vibration- controlled transient elas-
tography to derive liver stiffness (E, expressed in kPa; the median 
of all valid measurements performed during the examination) and 
stiffness E interquartile range (IQRe, expressed in kPa and repre-
sents the interval around the median within which 50% of all valid 
measurements fall). The device also simultaneously measures the 
ultrasound attenuation related to the presence of hepatic steatosis 
and records CAP (expressed in dB/m; median of all valid measure-
ments performed during the examination) and IQRc (expressed in 
dB/m, representing the interval around the median within which 
50% of all valid measurements fall). The elastography examination 
was performed by NHANES health technicians, trained and certi-
fied by NHANES staff and the equipment manufacturer. Blood liver 
panel biomarkers were measured on a modular platform analyzer 
(Cobas 6000 C501, Roche Diagnostics, Indianapolis, IN) at mobile 
examination centers, with more detailed information about analyti-
cal methodologies, principles, and operating procedures available 
elsewhere (NHANES, 2017). In addition, the NHANES 2017– 2018 
Demographics and Examination Data components were explored 

to acquire information on the participants' general characteristics, 
including gender, age at screening, family income to poverty ratio, 
and body mass index.

2.6  |  Sources of bias

Potential selection bias has been addressed by using NHANES 
multistage sampling (see below) that increased the goal of having 
a representative sample. The NHANES design changes periodi-
cally to sample larger numbers of specific subgroups of particular 
public health interest to improve the reliability and precision of es-
timates of health status indicators for these population subgroups 
(NCHS, 2017). The oversampled subgroups in the 2017– 2018 
NHANES round included Hispanic individuals, non- Hispanic black 
individuals, non- Hispanic Asian individuals, non- Hispanic white 
and other persons at or below 185% of the Department of Health 
and Human Services poverty guidelines, and non- Hispanic white 
and other individuals aged 80 years and older (NCHS, 2017), with 
weighting applied when reporting summary results for the whole 
study sample. Information inaccuracies and bias have been ad-
dressed by adopting standardized and validated methods, and using 
objective measures whenever possible. Specifically, the ratio of the 
IQRe of liver stiffness to the median (IQRe/E) was calculated as an 
indicator of variability, with elastography results not reported if they 
had IQRe/E ≥30, as recommended by the elastography equipment 
manufacturer. Confounding has been addressed by using a list of 
other factors (e.g., gender, age at screening, annual income, body 
mass index, daily alcohol consumption, and total caloric intake) as-
sociated with relevant study outcomes.

2.7  |  Study size

The NHANES 2017– 2018 survey examined a nationally representa-
tive sample of about 10,000 persons, with individuals located in 
counties across the country. The NHANES uses a complex, multi-
stage probability sampling design to select the participants’ repre-
sentative of the civilian, noninstitutionalized population residing in 
the 50 states and D.C. (NCHS, 2017). A final subsample for this study 
consisted of 5957 participants, with a detailed selection procedure 
explained previously.

2.8  |  Creatine intake categories

Besides using the mean daily intake of creatine as the primary ex-
posure, we created three categories of creatine intake as the sec-
ondary exposure. These included the low- intake group (<1.00 g/
day), medium- intake group (1.00– 1.99 g/day), and high- intake group 
(≥2.00 g/day), with the medium- intake group excluded from the in-
tergroup comparison, as described previously (Ostojic et al., 2021). 
This margin was chosen due to the fact that most individuals consume 
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4  |    TODOROVIC et al.

1– 2 g of dietary creatine per day, which is considered a recommended 
amount (Brosnan et al., 2011). We analyzed the liver disease manifes-
tations occurrence across these two creatine- intake categories.

2.9  |  Statistical methods

A descriptive analysis comparing demographic and nutritional vari-
ables across groups of dietary creatine intake was conducted using 
adjusted chi- square tests and independent t tests. Linear regres-
sion was used to assess the association between dietary creatine 
intake and liver panel outcomes, while the bivariate logistic regres-
sion was conducted to determine the association between subsam-
ples with low- intake and high- intake creatine consumption and liver 
condition; regression models were adjusted for an a priori defined 
set of covariates. Data were analyzed using SPSS Statistics for Mac 
(Version 24.0; IBM), with the significance level set at p < .05.

3  |  RESULTS

The number of individuals from the NHANES 2017– 2018 round 
whole sample was 9254, with 7487 participants providing infor-
mation on dietary intake of creatine. Of those, at least one LUTE 
outcome was available for 5957 individuals (age, 44.7 ± 21.0 years, 
2987 [50.1%] female) who were included in the final analyses. The 
demographic and clinical characteristics of the study participants 
are depicted in Table 1. The mean ± SD dietary creatine intake across 
the study population was 0.88 ± 0.71 g/day. The high- intake creatine 
consumers (≥2 g of creatine per day) were more likely to be men, had 
higher alcohol intake, higher total caloric content, and different sev-
eral liver panel indices (including ALT, AST- to- ALT ratio, ALP, and al-
bumin) compared to the low- intake group (<1 g of creatine per day).

Liver fibrosis and cirrhosis were diagnosed in 1703 (28.7%) and 
288 (4.8%) participants, respectively; hepatic steatosis was identi-
fied in 2595 (43.7%) individuals. No differences were found between 
the occurrence of liver fibrosis, cirrhosis, and hepatic steatosis be-
tween individuals consuming low and high amounts of creatine via 
regular diet (p > .05) (Figure 1). Median E and CAP correlated weakly 
with mean daily creatine intake (r = .028, p = .04 and r = .032, p = .02, 
respectively), while no significant correlation was reported between 
creatine intake and other LUTE outcomes (p > .05). We also found 
weak correlations between most liver panel variables and creatine 
intake (total bilirubin: r = .03, p = .04; ALT: r = .08, p < .001; AST- 
to- ALT ratio: r = −.12, p < .001; ALP: r = −.06, p< .001; GGT: r = .03, 
p = .02; and albumin: r = .04, p = .003).

The results of linear regression adjusted for cofounding variables 
displayed no significant link between creatine intake and most lipid 
panel variables (albumin, b = 0.01, p = .32; ALT, b = 0.26, p = .50; 
AST, b = −0.48, p = .09; GGT, b = −0.59, p = .54; total bilirubin, 
b = −0.06, p = .60), except for ALP (b = −5.97, p < .001) and AST- to- 
ALT ratio (b = −0.03, p = .001) (Figure 2). In addition, binary logistic 
regression with multivariable model adjusted for age, gender, family 

income to poverty ratio, body mass index, total energy intake, and 
alcohol consumption showed that consuming more creatine (≥2 g/
day) did not significantly increase the risk of liver fibrosis (OR = 0.92, 
95% CI 0.70– 1.21, p = .57), cirrhosis (OR = 0.94, 95% CI 0.53– 1.65, 
p = .82), and hepatic steatosis (OR = 0.77, 95% CI 0.59– 1.02, p = .07), 
as compared to participants who ingested <1 g of creatine daily.

4  |  DISCUSSION

To our knowledge, this is the first population- based study that evalu-
ated the association between creatine intake through regular diet 
and liver disease manifestations in the general public aged 12 years 
and older. We found no differences between the occurrence of liver 
fibrosis, cirrhosis, and hepatic steatosis between the individuals tak-
ing <1 g of creatine per day (low- intake consumers) and those who 
consume over 2 g/day of creatine via regular diet (high- intake con-
sumers), with the risk of having liver conditions similar between two 
opposite groups of creatine consumption. Our findings indicate no 
link between biomarkers of liver damage and additional food- driven 
creatine in this population. Still, further research is warranted to ad-
dress the possible effects of excessive creatine intake (e.g., >5 g/
day) through a regular diet on liver health at the population level.

About a dozen safety studies about the possible hepatotoxic ef-
fects of dietary creatine are available in the scientific literature. Most 
trials demonstrated no harmful impact of creatine intake on liver func-
tions, including no disturbances in liver enzymes, hepatic histopathol-
ogy, and organ- specific clinical outcomes (Mayhew et al., 2002; Kreider 
et al., 2003; Ramos Fernandes et al., 2022), with some reporting hepa-
toprotective effects of creatine consumption (Araújo et al., 2013; da 
Silva et al., 2014; Deminice et al., 2015). However, several experimen-
tal studies found possible adverse effects of exogenous creatine when 
consumed excessively. Souza et al. (2009) found that rodents consum-
ing higher doses of dietary creatine experienced a significant rise in 
liver enzymes panel, accompanied by structural alterations indicating 
hepatic damage. These findings were corroborated in another preclin-
ical study where creatine provoked an increase in several hepatic bio-
markers (Souza et al., 2013). In another study, ethanol intake combined 
with creatine exacerbated cell degeneration and fat accumulation, 
hepatic expression of genes related to ethanol metabolism, oxidative 
stress, and inflammation, and promoted oxidative stress and elevated 
plasma alanine aminotransferase (Marinello et al., 2019). In addition, 
several case reports demonstrated a high- dose creatine- mediated liver 
injury in young men who took creatine (but also other nutritional prod-
ucts) as an aid for exercise training (Avelar- Escobar et al., 2012; Suga 
et al., 2021; Whitt et al., 2008), further raising concerns about possible 
adverse effects of creatine when administered above- recommended 
amounts. These conflicting results might be due to the variability of 
creatine dosages used, the duration of the intervention, the species 
evaluated (e.g., rodents vs. humans), concomitant conditions present, 
and/or coadministration of other compounds (e.g., alcohol, protein, ni-
trates), with above studies typically low powered and limited in meth-
ods used to evaluate liver function.
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    |  5TODOROVIC et al.

TA B L E  1  Characteristics of the study population

Creatine intake

Characteristic Low intake (<1 g/day) 
(n = 3546)

Medium intake (1– 1.99 g/day) 
(n = 1458)

High intake (≥2.00 g/day) 
(n = 364)

p*

Age (years), mean (SD) 44.5 (21.4) 45.0 (20.1) 43.7 (18.1) .46

Sex (%)

Male 42.2 62.1 77.7 <.001

Female 57.8 37.9 22.3

Family income to poverty ratio 2.5 (1.6) 2.5 (1.6) 2.4 (1.6) .30

BMI (kg/m2), mean 28.7 (7.3) 29.5 (7.9) 28.8 (7.3) .78

Dietary data

Creatine intake (g/day), mean 0.50 (0.28) 1.36 (0.26) 2.68 (0.86) <.001

Alcohol intake (g/day), mean (SE) 5.3 (0.3) 8.3 (0.6) 10.3 (1.7) <.001

Total energy intake (kcal/day), 
mean (SE)

1819 (12) 2317 (22) 2928 (65) <.001

LUTE outcomes

Median E (kPa), mean 5.8 (5.0) 6.2 (5.5) 6.1 (5.5) .36

IQRe, mean 0.98 (2.11) 1.04 (2.33) 1.03 (2.47) .70

IQRe/median E, mean 15.7 (25.2) 15.0 (10.1) 14.7 (8.7) .45

Median CAP (dB/m), mean 257.5 (62.9) 262.6 (66.2) 258.2 (65.6) .83

IQRc, mean 38.6 (20.7) 38.1 (21.2) 38.9 (21.9) .74

Standard liver panel

Total bilirubin (μmol/L), mean 7.8 (4.8) 8.0 (4.9) 8.1 (4.2) .28

AST (IU/L), mean 22 (14) 22 (11) 22 (9) .49

ALT (IU/L), mean 21 (18) 23 (16) 25 (17) <.001

AST- to- ALT ratio 1.21 (0.47) 1.13 (0.43) 1.02 (0.35) <.001

ALP (IU/L), mean 93 (56) 90 (50) 80 (34) <.001

GGT (IU/L), mean 29 (45) 31 (40) 32 (36) .17

Albumin (g/dl), mean 4.0 (0.3) 4.1 (0.3) 4.1 (0.3) .003

Note: *p for comparison between low- intake and high- intake groups, with p < .05 considered statistically significant.
Abbreviations: ALP, alkaline phosphatase; ALT, alanine transaminase; AST, aspartate transaminase; BMI, body mass index (calculated as weight in 
kilograms divided by height in meters squared). GGT, gamma- glutamyltransefase; IQRc, CAP interquartile; IQRe, stiffness E interquartile range; LUTE, 
liver ultrasound transient elastography; median CAP, median controlled attenuated parameter; median E, median liver stiffness.

F I G U R E  1  The occurrence (%) of liver 
manifestations across different groups 
of creatine intake. No differences found 
between low- intake (<1 g/day) and high- 
intake (≥2 g/day) consumers (p > .05).

 20487177, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.3151 by U

niversity O
f A

gder, W
iley O

nline L
ibrary on [05/01/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



6  |    TODOROVIC et al.

Our current cross- sectional study expands the previous research 
to a population- wide sample while using standardized methods to 
evaluate liver health and controlling for critical confounding vari-
ables, confirming no significant links between creatine consumption 
and liver dysfunction within the context of a regular diet. We found 
no differences in risks from liver malfunctions (e.g., fibrosis, cirrho-
sis, and steatosis) between individuals consuming a low amount of 
creatine (<1 g/day) and those taking over 2 g of creatine per day 
in U.S. individuals aged 12 years and over. Consuming over fivefold 
more creatine (mean intake of 2.68 g/day for the high- intake group) 

seemed not to be associated with more liver disease manifestations 
than low- intake consumption (mean intake of 0.50 g/day). In addi-
tion, taking more creatine might be related to lower ALP levels and 
AST- to- ALT ratio, perhaps suggesting hepatoprotective effects of 
additional creatine from the regular diet. In line with this, we also 
found that for each additional gram of creatine consumed per day, 
the expected reductions in liver median stiffness (an indicator of liver 
fibrosis) and median controlled attenuated parameter (an indicator 
of hepatic steatosis) were 0.04 kPa and 2.22 dB/m, respectively. 
Our data extend recent population- based findings, where additional 

F I G U R E  2  Regression models with 
significant association (p < .05) between 
dietary creatine intake and liver panel 
outcomes in U.S. individuals aged 12 years 
and over.
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    |  7TODOROVIC et al.

creatine was associated with a lower risk of liver conditions in the 
elderly (Ostojic et al., 2021). The previous study obtained data on 
liver conditions through in- person interviews, while our study used 
a gold- standard method to evaluate chronic liver conditions at the 
population level (Mumtaz et al., 2019).

The present cross- sectional study is not without limitations. Our 
design restricts any claims about the cause– effect relationship; di-
etary data collection used here is prone to participants recall bias and 
poorly reflects a typical diet; the creatine calculation method uses 
an equivalent amount of creatine across all relevant foods, while this 
may vary slightly in different meat products (Purchas et al., 2004), 
and no objective indicators of creatine status have been monitored 
while not considering endogenous creatine yield. In addition, we 
used mainly biomarkers characterizing chronic liver diseases which 
partly limit any conclusions about dietary creatine and acute liver 
conditions. A possible contribution of hepatotoxic medications con-
sumed has not been accounted for the outcome variables analyzed. 
Likewise, dietary intake of other nutrients relevant for liver health 
(e.g., sodium, saturated fats, total sugars) in creatine- containing 
foods could also affect the relationship between creatine consump-
tion and liver disease manifestations, requiring further investigation.

Chronic liver conditions are significant contributors to the mor-
bidity in U.S. population during the past three decades (Younossi 
et al., 2020), with the prevalence of several chronic diseases (such as 
nonalcoholic hepatic steatosis) continues to grow. Poor diet not only 
is a potential factor in the pathogenesis of nonalcoholic hepatic ste-
atosis, but also plays an important role in its treatment (Hernandez- 
Rodas et al., 2015). Therefore, the recognition of single nutrients or 
dietary patterns associated with chronic liver diseases remains of 
utmost importance. Our study found no strong link between a diet 
rich in creatine- containing foods and the higher risk of liver fibro-
sis and steatosis, suggesting this nutritional compound might not be 
of major relevance for chronic liver conditions in the general popu-
lation. However, a mild reduction of liver fibrosis/steatosis indices 
with additional creatine consumed reported in this study could be 
of interest, but more studies are required to clarify this potentially 
favorable interrelationship.

5  |  CONCLUSION

Dietary exposure to creatine through a regular diet is not associ-
ated with more liver disease manifestations in U.S. population aged 
12 years and over. The risk of having liver fibrosis, cirrhosis, and he-
patic steatosis is similar between low- intake and high- intake creatine 
consumers. In addition, taking creatine from food sources might be 
associated with favorable individual liver function tests; further 
safety studies are needed to address the upper threshold for dietary 
creatine intake in the general public.
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