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Trivalent chromium (Cr III) continues to attract 
scientific attention because of its proposed involve-
ment in glucose metabolism and insulin signaling. 
This trace element has been suggested to enhance 

insulin receptor phosphorylation and facilitate glu-
cose transport in peripheral tissues (Asbaghi et al., 
2020; Hua et al., 2012; Zhao et al., 2022). How-
ever, its therapeutic relevance for type 2 diabetes 
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ABSTRACT

�Chromium(III) is a trace element traditionally associated with carbohydrate metabolism and insulin signaling. 
This review examines the effects of chromium supplementation on insulin sensitivity and glycemic control, 
particularly in individuals with type 2 diabetes mellitus (T2DM) and insulin resistance. Chromium picoli-
nate (CrPic), typically administered at 100–1000 µg/day, is the most extensively investigated formulation. 
Numerous randomized controlled trials have reported significant reductions in fasting glucose, insulin con-
centrations, and glycated hemoglobin (HbA1c) in patients with T2DM following chromium supplementation. 
Improvements in glucose tolerance (OGTT) and insulin sensitivity assessed by hyperinsulinemic–euglycemic 
clamp studies have also been documented, although the number of studies employing these diagnostic tech-
niques remains limited. Results across the literature, however, remain inconsistent, with several trials report-
ing no significant changes in glycemic markers or insulin sensitivity indices such as HOMA-IR and QUICKI. 
Chromium efficacy appears to depend on individual patient characteristics, baseline chromium status, and the 
presence of metabolic disorders, suggesting that those with chromium deficiency or pronounced metabolic 
impairment may derive greater benefit. Future research should enroll larger patient cohorts and incorporate 
comprehensive methods for assessing insulin sensitivity. To ensure comparability with earlier clinical trials, 
upcoming studies should also replicate key methodological assumptions – particularly those related to chromi-
um dosage and participant health status. Although findings are promising in selected subpopulations, additional 
large-scale, rigorously controlled trials are required to establish optimal dosing strategies and long-term safety. 
In this review, we evaluated the effects of supplemental chromium(III) on major biochemical indices relevant 
to metabolic assessment, including fasting plasma glucose (FPG), glycated hemoglobin (HbA1c), fasting in-
sulinemia, HOMA-IR, QUICKI, oral and intravenous glucose tolerance tests (OGTT, IVGTT/FSIVGTT), and 
the hyperinsulinemic–euglycemic clamp. Detailed findings are presented in the following sections.
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mellitus (T2DM) and insulin resistance (IR) remains 
uncertain.

Evidence from meta-analyses and systematic re-
views assessing the efficacy of chromium(III) sup-
plementation on glycemic outcomes and insulin 
sensitivity is inconsistent. In a meta-analysis by 
Asbaghi et al. (2020) comprising 25 randomized 
controlled trials (n = 1257), statistically significant 
reductions in fasting glucose, insulin, and HOMA-
IR were reported, although substantial heterogene-
ity and variable methodological quality were noted. 
Similarly, Zhao et al. (2022), in a meta-analysis of 14 
trials involving 875 patients with T2DM, observed 
a small but statistically significant reduction in gly-
cated hemoglobin (HbA1c), whereas changes in fast-
ing glucose did not reach statistical significance. The 
authors suggested that treatment responses may de-
pend on factors such as chromium formulation, dos-
age, intervention duration, and patients’ metabolic 
profiles.

Earlier work by Costello et al. (2016) reached 
comparable conclusions, emphasizing that although 
some studies report improvements in glycemic con-
trol, the overall strength of evidence supporting chro-
mium as an effective therapeutic agent for T2DM 
remains limited.

There is also evidence that patient characteristics 
may influence responsiveness to supplementation. 
Individuals with higher baseline glucose or HbA1c 
levels may – though not consistently – exhibit more 
pronounced responses to chromium supplementation 
(Wang et al., 2010). While these findings are encour-
aging for certain subgroups, heterogeneity in study 
design, chromium formulations, and relatively short 
intervention periods limits the ability to draw broad 
clinical recommendations.

The aim of this review is to synthesize current evi-
dence on the effects of Cr(III) supplementation on key 
metabolic indicators in individuals with insulin resist-
ance and T2DM, including fasting glucose, insulin 
levels, HbA1c, HOMA-IR, QUICKI, OGTT, and in-
sulin sensitivity tests. The review focuses on human 
clinical trials published in PubMed and Scopus after 
2000, with attention to dosage, formulation, and spe-
cific chromium(III) compounds used in the manage-
ment of insulin resistance and diabetes.

Fasting blood glucose
Fasting plasma glucose (FPG) remains one of the most 
widely used indicators for assessing insulin sensitivity 
and diagnosing type 2 diabetes mellitus (T2DM), ow-
ing to its simplicity, accessibility, and non-invasive-
ness (Munekawa et al., 2022).

Chromium picolinate (CrPic) is the most exten-
sively studied chromium formulation in investigations 
of its potential effects on FPG. Early trials conducted 
between 2000 and 2006 in healthy individuals and in 
populations with overweight or obesity generally did 
not demonstrate significant benefits of CrPic supple-
mentation (Amato et al., 2000; Kleefstra et al., 2006; 
Volek et al., 2006; Volpe et al., 2001). Amato et al. 
(2000) and Volpe et al. (2001) reported no improve-
ments in FPG among healthy participants, and Kleef-
stra et al. (2006) found no meaningful effect after six 
months of supplementation (500–1000 µg/day) in pa-
tients with T2DM. Similarly, Volek et al. (2006) ob-
served no changes in overweight but otherwise healthy 
adults. However, not all findings from this period were 
negative: Martin et al. (2006) reported a significant re-
duction in fasting glucose after six months of 1000 µg/
day CrPic in individuals with T2DM.

Most subsequent research conducted from 2005 
to 2018 likewise produced neutral results, with nu-
merous trials reporting no glucose-lowering effect of 
CrPic supplementation (Ali et al., 2011; Amiri Sia-
vashani et al., 2018; Anton et al., 2008; Ashoush et al., 
2016; Brownley et al., 2013; Feiner et al., 2008; Gun-
ton et al., 2005; Whitfield et al., 2016). Notably, one 
of the largest randomized controlled trials – Cefalu et 
al. (2010), involving 93 patients with T2DM receiv-
ing 1000 µg/day CrPic for 24 weeks – also reported 
no significant differences in fasting glucose compared 
with placebo.

Mixed results have been observed in women 
with polycystic ovary syndrome (PCOS). Ashoush 
et al. (2016) reported no improvement in fasting glu-
cose after six months of high-dose supplementation 
(1000 µg/day) in 85 women, while Amiri Siavashani 
et al. (2018) likewise found no significant changes af-
ter eight weeks of supplementation at 200 µg/day.

In contrast, several trials have reported beneficial 
effects. Albarracin et al. (2008) conducted one of the 
largest randomized controlled trials to date, enrolling 
348 overweight or obese individuals with T2DM, and 
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found that 600 µg/day CrPic plus 2 mg/day biotin for 
12 weeks significantly reduced fasting glucose. Jamil-
ian et al. (2018) similarly observed a significant FPG 
reduction after eight weeks of 200 µg/day CrPic in 40 
women with PCOS. In a subsequent study, a 12-week 
combination of CrPic (200 µg/day) and L-carnitine 
also led to a significant reduction in FPG (Jamilian et 
al., 2020).

Moreover, Derosa et al. (2020) reported significant 
reductions in fasting glucose after 12 weeks of supple-
mentation with 100 µg/day CrPic in 130 individuals 
with impaired glucose tolerance. Likewise, Farrokh-
ian et al. (2020) found that 12 weeks of supplemen-
tation with 200 µg/day CrPic significantly lowered 
fasting glucose in 64 overweight or obese patients 
with T2DM.

Table 1. Studies on chromium picolinate and fasting glucose

Study – author, year Number of 
participants Medical conditions Chromium dose

µg/day Duration
Changes 
in fasting 
glucose

Martin et al., 2006 25 T2DM 1000 µg 24 weeks ↓

Albarracin et al., 2008 348 T2DM 600 µg (+2 mg biotin) 12 weeks ↓

Jamilian et al., 2018 40 PCOS 200 µg 8 weeks ↓

Jamilian et al., 2020 40 PCOS 200 µg 12 weeks ↓

Derosa et al., 2020 130 IGT, impaired fasting glucose 100 µg 12 weeks ↓

Farrokhian et al., 2020 64 Coronary artery disease; T2DM 200 µg 12 weeks ↓

Amato et al., 2000 19 None 1000 µg 8 weeks –

Volpe et al., 2001 37 None 400 µg 12 weeks –

Gunton et al., 2005 40 IGT 800 µg 12 weeks –

Kleefstra et al., 2006 46 T2DM 500 or 1000 µg 24 weeks –

Volek et al., 2006 16 None 600 µg 4 weeks –

Anton et al., 2008 19 Increased carbohydrate craving 1000 µg 8 weeks –

Feiner et al., 2008 –

Ali et al., 2011 59 IGT, impaired fasting glucose, 
or MetS

500 or 1000 µg 24 weeks –

Brownley et al., 2013 19 BED, depression 1000 µg (group I), 
600 µg (group II)

24 weeks –

Whitfield et al., 2016 12 T2DM 200 µg 40 days –

Ashoush et al., 2016 85 PCOS 1000 µg 24 weeks –

Amiri Siavashani et al., 2018 34 PCOS 200 µg 8 weeks –

Talab et al., 2020 41 T2DM 400 µg 8 weeks –

Moradi et al., 2020 43 NAFLD 400 µg 12 weeks –

↓ significant decrease; – no significant effects; T2DM – type 2 diabetes mellitus; PCOS – polycystic ovary syndrome; CrPic – 
chromium picolinate; IGT – impaired glucose tolerance; MetS – metabolic syndrome; BED – binge eating disorder; NAFLD – 
non-alcoholic fatty liver disease.
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In summary, although several recent studies have 
demonstrated beneficial effects of chromium picolinate 
on fasting glucose – particularly among metabolically 
burdened populations such as individuals with T2DM, 
impaired glucose tolerance, PCOS, or coronary ar-
tery disease – a considerably larger body of evidence, 
including many trials in healthy subjects and studies 
conducted throughout 2000–2018, has not confirmed 
a reproducible glucose-lowering effect (Ali et al., 2011; 
Amato et al., 2000; Ashoush et al., 2016; Kleefstra et 
al., 2006; Talab et al., 2020; Volpe et al., 2001; Whitfield 
et al., 2016). Overall, current evidence does not support 
a consistent or clinically meaningful effect of CrPic on 
fasting plasma glucose across diverse populations.

Several studies have reported beneficial effects of 
chromium yeast supplementation on glycemic con-
trol (Bahijiri et al., 2000; Racek et al., 2006; Racek 
et al., 2013; Sharma et al., 2011). In an early trial in-
volving 78 individuals with type 2 diabetes (T2DM), 
Bahijiri et al. (2000) showed that 23 µg of chromium 
from brewer’s yeast lowered fasting glucose more ef-
fectively than 200 µg of chromium chloride (CrCl₃). 
Yeast-bound chromium also produced a more sus-
tained glycemic response and exhibited greater reten-
tion in the body (Bahijiri et al., 2000).

These findings are supported by additional clinical 
evidence. Racek et al. (2006) reported improvements 
in fasting glucose and other metabolic parameters with 
chromium-enriched yeast supplementation, and Shar-
ma et al. (2011) observed comparable benefits in their 
trial. Further support comes from Racek et al. (2013), 

who again documented significant reductions in fast-
ing glucose following chromium yeast intake.

More recent evidence, however, has been less 
consistent. Nussbaumerova et al. (2018) found that 
a higher dose of yeast-derived chromium (300 µg/
day) administered for 24 weeks in 65 patients with 
metabolic syndrome and impaired glucose tolerance 
did not produce significant improvements in OGTT 
outcomes or overall glycemic control.

BLOOD HEMOGLOBIN A1C (HBA1C)

Glycated hemoglobin (HbA1c) reflects average blood 
glucose levels over the preceding 2–3 months and 
serves as a key diagnostic and prognostic marker of 
long-term glycemic control, particularly in individu-
als with diabetes. Its inclusion in studies of chromium 
supplementation therefore provides useful insights 
into the sustained metabolic effects of chromium in-
tervention (Sherwani et al., 2016).

One of the earliest clinical trials examining chro-
mium’s effects on HbA1c was conducted by Racek et 
al. (2006), who supplemented 36 women with type 2 
diabetes with 400 µg/day of brewer’s yeast–derived 
chromium for three months. No significant reductions 
in HbA1c levels were observed.

More favorable outcomes were reported in two 
subsequent randomized controlled trials using chromi-
um picolinate. Martin et al. (2006) found a statistically 
significant decrease in HbA1c following six months 
of supplementation with 1000 µg/day. Similarly, 

Table 2. Effects of chromium yeast on fasting glucose levels

Study – author, year Number of 
participants Medical conditions Chromium dose

µg/day Duration
Changes 
in fasting 
glucose 

Bahijiri et al., 2000 78 T2DM 23 μg 8 weeks ↓

Racek et al., 2006 36 T2DM 400 μg 12 weeks ↓

Sharma et al., 2011 40 T2DM (newly diagnosed) 42 μg 12 weeks ↓

Racek et al., 2013 11 T2DM (insulin treatment) 100 μg (weeks 1–2); 
200 μg (weeks 3–8)

8 weeks ↓

Nussbaumerova et al., 2018 65 MetS; IGT 300 μg 24 weeks –

↓ significant decrease; – no significant effects; T2DM – type 2 diabetes mellitus; MetS – metabolic syndrome; IGT – impaired 
glucose tolerance.
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Albarracin et al. (2008) demonstrated significant re-
ductions in HbA1c and fasting plasma glucose in a tri-
al involving 348 adults with T2DM after 90 days of 
supplementation with 600 µg/day of chromium picoli-
nate combined with 2 mg/day of biotin.

However, other studies from this period failed to 
replicate these findings. Kleefstra et al. (2006) report-
ed no significant improvement in HbA1c in patients 
with T2DM after six months of supplementation with 
500–1000 µg/day of chromium picolinate. Brown-
ley et al. (2013) likewise observed no HbA1c reduc-
tions, though their study had a small sample size and 
excluded individuals with type 2 diabetes, limiting 
generalizability.

A beneficial effect was later demonstrated in a trial 
of chromium-enriched yeast conducted by Sharma et 
al. (2011). In this three-month study of 40 participants, 
supplementation with 42 µg/day of chromium led to 
a significant reduction in HbA1c despite the relatively 
low dose. Similarly, Racek et al. (2013) observed a de-
crease in HbA1c following an eight-week intervention 
in 11 subjects; however, the small sample size and 
short duration substantially limit the interpretability of 
these results.

More recently, a retrospective analysis of NHANES 
2015–2016 data by Chen et al. (2022) identified a sig-
nificant association between lower habitual chromium 
intake and elevated HbA1c, suggesting that adequate 

Table 3. Effect of chromium supplementation on glycated hemoglobin (HbA1c)

Study – author, year Number of 
participants

Medical 
conditions

Chromium 
compound

Chromium dose
µg/day Duration Changes 

in HbA1c

Martin et al., 2006 25 T2DM Chromium 
picolinate

1000 µg 24 weeks ↓

Pei et al., 2006 60 T2DM Chromium- 
-enriched milk

200 µg 16 weeks ↓

Albarracin et al., 2008 348 T2DM Chromium 
picolinate

600 µg  
(+2 mg biotin)

12 weeks ↓

Cefalu et al., 2010 93 T2DM Chromium 
picolinate

1000 µg 24 weeks ↓

Sharma et al., 2011 40 T2DM (newly 
diagnosed)

Yeast 42 μg 12 weeks ↓

Racek et al., 2013 11 T2DM (on insu-
lin treatment)

Yeast 100 µg (weeks 1–2); 
200 μg (weeks 3–8)

8 weeks ↓

Kleefstra et al., 2006 46 T2DM Chromium 
picolinate

500 µg (I group); 
1000 µg (II group)

24 weeks –

Racek et al., 2006 36 T2DM Yeast 400 µg 12 weeks –

Aghdassi et al., 2010 46 HIV; hypergly-
cemia; IO

Chromium 
nicotinate

400 µg 16 weeks –

Brownley et al., 2013 24 BED Chromium 
picolinate

1000 µg (I group); 
600 µg (II group)

24 weeks –

Guimarães et al., 2013 42 T2DM Chromium 
nicotinate

50 µg (I group); 
200 µg (II group)

12 weeks –

Guimarães et al., 2016 42 T2DM Chromium 
nicotinate

50 µg (I group); 
200 µg (II group)

12 weeks –

↓ significant decrease; – no significant effects; T2DM – type 2 diabetes mellitus; BED – binge eating disorder; HbA1c – glycated 
hemoglobin; IR – insulin resistance.
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dietary chromium may support improved long-term 
glycemic control.

Higher-dose chromium yeast supplementation was 
evaluated in a 24-week randomized study by Nuss-
baumerova et al. (2018). In this study, 65 individuals 
with metabolic syndrome and impaired glucose toler-
ance received 300 µg/day of yeast-derived chromium, 
but no significant changes in HbA1c or glycemic re-
sponses were observed.

Taken together, current evidence indicates that 
chromium supplementation – particularly in the form 
of chromium picolinate or yeast-bound chromium – 
may have the potential to reduce HbA1c levels; how-
ever, findings remain inconsistent. While several 
randomized trials in T2DM populations have shown 
significant improvements, other studies, including 
those using higher doses or longer intervention pe-
riods, have failed to confirm these effects. Further 
research is needed to clarify chromium’s clinical rel-
evance in modulating long-term glycemic regulation.

No significant reductions in HbA1c have been 
reported in studies evaluating chromium nicotinate, 
a form of chromium bound to vitamin B3 (niacin) 
(Aghdassi et al., 2010; Guimarães et al., 2013, 2016). 
One of the earliest trials assessing chromium in food 
form was conducted by Pei et al. (2006), who provided 
60 patients with type 2 diabetes with milk enriched 
with 200 µg of chromium; no significant changes in 
HbA1c were observed.

The effects of chromium nicotinate were further 
evaluated in a 16-week intervention by Aghdassi et al. 
(2010) in 46 HIV-positive patients with hyperglyce-
mia, with no significant change in HbA1c. Similarly, 
two trials by Guimarães et al. (published in 2013 and 
2016; conducted in 2009 and 2011) each enrolled 42 
patients with type 2 diabetes and reported no improve-
ments in HbA1c after 90 days of supplementation with 
either 50 µg or 200 µg/day of chromium nicotinate.

FASTING INSULINEMIA

Fasting insulin concentration is commonly used as 
an indirect biomarker of insulin sensitivity. Similar 
to fasting glucose, it helps identify insulin resistance 
and early disturbances in glucose homeostasis. Hy-
perinsulinemia – characterized by elevated circulating 
insulin – typically reflects early compensatory stages 

of insulin resistance, during which peripheral insulin 
sensitivity declines and pancreatic insulin secretion 
increases (Galicia-Garcia et al., 2020).

Across the literature, chromium picolinate (CrPic) 
is the most extensively studied form in trials assess-
ing fasting insulin (Ali et al., 2011; Anton et al., 2008; 
Ashoush et al., 2016; Cefalu et al., 2010; Derosa et 
al., 2020; Farrokhian et al., 2020; Gunton et al., 2005; 
Jamilian and Asemi, 2015; Jamilian et al., 2018; Ja-
milian et al., 2020; Kleefstra et al., 2006; Martin et al., 
2006; Moradi et al., 2020; Volek et al., 2006; Volpe 
et al., 2001). Other forms investigated include chro-
mium yeast (Nussbaumerova et al., 2018; Racek et al., 
2006), chromium nicotinate (Aghdassi et al., 2010), 
chromium chloride (Kim et al., 2011), and chromium 
dinicocysteinate (Aghdassi et al., 2010; Jain et al., 
2012).

Most early trials reported null effects. For example, 
one of the earliest studies by Volpe et al. (2001) found 
no significant change in fasting insulin following 
chromium picolinate supplementation. Similar results 
were observed by Gunton et al. (2005) in individuals 
with impaired glucose tolerance. Subsequent studies 
were likewise negative: Racek et al. (2006) found no 
reduction after chromium yeast supplementation in 
patients with T2DM, and Kleefstra et al. (2006) re-
ported no improvement after 24 weeks of 500–1000 
µg/day CrPic in insulin-treated T2DM patients.

Some studies reported reductions. Martin et al. 
(2006) found significant decreases after six months of 
1000 µg/day CrPic in individuals with T2DM. How-
ever, several subsequent trials again reported null 
effects. Anton et al. (2008) observed no significant 
changes, Ali et al. (2011) found no reductions in in-
dividuals at risk for diabetes, and Kim et al. (2011), 
evaluating chromium chloride in overweight children, 
likewise noted no improvement.

Other trials documented benefits in specific popu-
lations. Aghdassi et al. (2010) showed that 400 µg/day 
of chromium nicotinate for 16 weeks reduced fasting 
insulin in HIV-positive adults with hyperglycemia and 
elevated HOMA-IR, although the specialized popu-
lation limits broader generalizability. Jamilian and 
Asemi (2015) reported improvements with 200 µg/
day CrPic in women with polycystic ovary syndrome 
(PCOS), a finding later corroborated by Jamilian et al. 
(2018) in a separate PCOS cohort.
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Table 4. Effect of chromium supplementation on fasting insulin levels

Study – author, year Number of 
participants Medical conditions Chromium compound

Chromium 
dose

µg/day
Duration

Changes 
in FPI 

(fasting 
plasma 
insulin)

Ashoush et al., 2016 85 PCOS Chromium picolinate 1000 µg 6 months ↓

Jain et al., 2012 74 T2DM Chromium dinicocyst-
einate (CDNC) 

Chromium picolinate

400 µg  
400 µg

3 months ↓

Pei et al., 2006 60 T2DM Chromium-enriched 
milk

200 µg 16 weeks ↓

Aghdassi et al., 2010 46 HIV; Hyperglyce-
mia; IR

Chromium nicotinate 400 µg 16 weeks ↓

Kim et al., 2011 25 Overweight Chromium chloride 400 µg 6 weeks ↓

Jamilian and Asemi, 2015 61 PCOS Chromium picolinate 200 µg 8 weeks ↓

Jamilian et al., 2018 40 PCOS Chromium picolinate 200 µg 8 weeks ↓

Farrokhian et al., 2020 64 Coronary artery 
disease & T2DM

Chromium picolinate 200 µg 12 weeks ↓

Jamilian et al., 2020 40 PCOS 200 μg of chromium 
picolinate 

+ 1000 mg of carnitine

200 µg 12 weeks ↓

Moradi et al., 2020 43 NAFLD Chromium picolinate 400 µg 12 weeks ↓

Volpe et al., 2001 37 None Chromium picolinate 400 µg 12 weeks –

Gunton et al., 2005 40 IGT Chromium picolinate 800 µg 12 weeks –

Kleefstra et al., 2006 46 T2DM 2 Chromium picolinate 500 or 1000 µg 24 weeks –

Racek et al., 2006 36 T2DM Chromium yeast 400 µg 12 weeks –

Anton et al., 2008 40 Increased carbohy-
drate craving

Chromium picolinate 1000 µg 8 weeks –

Cefalu et al., 2010 93 T2DM Chromium picolinate 1000 µg 24 weeks –

Ali et al., 2011 59 IGT; Hyperglycemia 
na czczo lub MetS

Chromium picolinate 500 or 1000 µg 24 weeks –

Liu et al., 2015 52 Hyperglycemia Chromium chloride 
+ cinnamon and 

carnosine

20 µg 16 weeks –

Nussbaumerova et al., 2018 65 MetS; IGT Chromium yeast 300 µg 24 weeks –

↓ significant decrease; – no significant effects; T2DM – type 2 diabetes mellitus; PCOS – polycystic ovary syndrome; FPI – fasting 
plasma insulin; IR – insulin resistance; MetS – metabolic syndrome; NAFLD – non-alcoholic fatty liver disease; IGT – impaired 
glucose tolerance.
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Favorable results were also observed with chro-
mium dinicocysteinate. Jain et al. (2012) found sig-
nificant reductions after 12 weeks of 400 µg/day in 
74 obese patients with T2DM. In contrast, among in-
dividuals with metabolic syndrome and impaired glu-
cose tolerance, Nussbaumerova et al. (2018) reported 
no improvements following six months of chromium 
yeast supplementation.

Additional PCOS research showed consistent ben-
efit: Ashoush et al. (2016) demonstrated significant 
reductions with 1000 µg/day CrPic in 85 overweight 
or obese women, and Jamilian et al. (2020) again re-
ported decreases following CrPic-based supplemen-
tation. In T2DM, Farrokhian et al. (2020) reported 
reductions observed after 12 weeks of 200 µg/day 
CrPic. Conversely, Cefalu et al. (2010) found no sig-
nificant changes after 24 weeks of 1000 µg/day CrPic 
in a larger T2DM cohort, aligning with earlier findings 
by Kleefstra et al. (2006). Ali et al. (2011) and Moradi 
et al. (2020) likewise reported null effects in individu-
als with impaired glucose metabolism.

Derosa et al. (2020) identified reductions in fast-
ing insulin in individuals with impaired glucose toler-
ance (IGT) receiving 100 µg/day of CrPic, suggesting 
chromium’s effects may be more pronounced in earlier 
dysglycemic states.

In summary, findings on chromium’s effects on 
fasting insulin remain highly inconsistent. Benefits 
are most consistently observed in women with PCOS 
and in studies using chromium dinicocysteinate or 
moderate CrPic doses, whereas large randomized tri-
als in T2DM and those employing higher CrPic doses 
frequently report null outcomes. Overall, chromium’s 
influence appears to depend on population character-
istics, chromium formulation, baseline insulin resist-
ance, and underlying metabolic status.

HOMA-IR INDEX

The Homeostasis Model Assessment of Insulin Re-
sistance (HOMA-IR) is a calculated index derived 
from fasting blood glucose and insulin concentra-
tions. It is widely used to estimate insulin resistance; 
however, a key limitation is that it does not capture 
the body’s dynamic response to glucose intake (Der-
osa et al., 2020; Farrokhian et al., 2020; Jamilian et 
al., 2018).

Early studies examining chromium supplementa-
tion and HOMA-IR largely reported neutral findings. 
In a six-month trial, Kleefstra et al. (2006) observed 
no improvements in HOMA-IR among individuals 
with type 2 diabetes following chromium picolinate 
supplementation. Similarly, Ali et al. (2011) detected 
no effect of chromium supplementation on insulin re-
sistance in individuals at risk for diabetes. Aghdassi 
et al. (2010) also reported no improvement after 16 
weeks of chromium nicotinate in HIV-positive indi-
viduals with hyperglycemia, although the specialized 
study population limits comparability with typical 
metabolic cohorts.

More encouraging results were reported in later 
years. Jain et al. (2012) demonstrated that 400 µg/day 
of chromium dinicocysteinate significantly improved 
HOMA-IR in 74 obese patients with type 2 diabetes 
during a 12-week intervention. Kim et al. (2011) also 
noted modest improvements using chromium chlo-
ride, though the effect magnitude was small.

Positive findings have additionally been reported 
for chromium picolinate. Jamilian and Asemi (2015) 
found significant improvements in women with poly-
cystic ovary syndrome (PCOS), and Jamilian et al. 
(2018) later confirmed significant reductions in an in-
dependent PCOS cohort receiving 200 µg/day of CrPic.

Other studies have produced mixed outcomes. 
Sala et al. (2017) observed no improvements after six 
months of chromium picolinate, suggesting that pro-
longed supplementation does not necessarily enhance 
insulin sensitivity. Similarly, Nussbaumerova et al. 
(2018) reported no changes after six months of chro-
mium yeast in individuals with metabolic syndrome.

More recent trials have again suggested potential 
benefits. In a 12-week randomized trial of 130 partici-
pants with impaired glucose tolerance, Derosa et al. 
(2020) found that 100 µg/day of chromium picolinate 
combined with white mulberry extract significantly 
reduced HOMA-IR. Talab et al. (2020) likewise re-
ported improvements in insulin resistance following 
CrPic supplementation.

Further evidence comes from Imanparast et al. 
(2020), who evaluated four groups of patients with 
type 2 diabetes over four months. Two groups received 
500 µg/day of chromium picolinate, either alone or 
in combination with vitamin D3. In both chromium-
treated groups, glucose and insulin levels remained 
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Table 5. Effect of chromium supplementation on the HOMA-IR

Study – author, year Number of 
participants Medical conditions Chromium 

compound
Chromium dose

µg/day Duration Changes in 
HOMA-IR

1 2 3 4 5 6 7
Pei et al., 2006 60 T2DM Chromium-

enriched milk
200 µg 16 weeks ↓

Aghdassi et al., 2010 46 HIV; Hyperglyce-
mia; IR

Chromium 
nicotinate

400 µg 16 weeks ↓

Kim et al., 2011 25 Overweight Chromium 
chloride

400 µg 6 weeks ↓

Jain et al., 2012 74 T2DM Chromium 
dinicocysteinate 

(CDNC); 
Chromium 
picolinate

400 µg  
 

400 µg 

12 weeks ↓

Jamilian and Asemi, 2015 61 PCOS Chromium 
picolinate

200 µg 8 weeks ↓

Sala et al., 2017 19 BED Chromium 
picolinate

600 µg (I group) 
1000 µg (II 

group)

24 weeks improvement 
in insulin 
sensitivity 

index

Jamilian et al., 2018 40 Infertility; PCOS Chromium 
picolinate

200 µg 8 weeks ↓

Imanparast et al., 2020 92 T2DM Chromium pico-
linate (+ vitamin 

D3)

500 µg 16 weeks ↓

Moradi et al., 2020 43 NAFLD Chromium 
picolinate

400 µg 12 weeks ↓

Derosa et al., 2020 130 IGT; Fasting 
hyperglycemia

Chromium pi-
colinate + white 

mulberry (1 
mg 1-deoxyno-

jirimycin)

100 µg 12 weeks ↓

Farrokhian et al., 2020 64 Coronary artery 
disease and T2DM

Chromium 
picolinate

200 µg 12 weeks ↓

Jamilian et al., 2020 40 PCOS Chromium 
picolinate 

(+carnitine)

200 µg 12 weeks ↓

Talab et al., 2020 41 T2DM Chromium 
picolinate

400 µg 8 weeks ↓

Gunton et al., 2005 40 IGT Chromium 
picolinate

800 µg 12 weeks –

Kleefstra et al., 2006 46 T2DM Chromium 
picolinate

500 or 1000 µg 24 weeks –
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stable, thereby preventing the rise in HOMA-IR ob-
served in the control groups. Farrokhian et al. (2020) 
similarly documented significant reductions after 12 
weeks of 200 µg/day CrPic in overweight and obese 
individuals with T2DM. Moradi et al. (2020) reported 
comparable improvements.

Despite these encouraging findings, several long-
duration trials have consistently found no significant 
effects of chromium supplementation on HOMA-IR 
(Ali et al., 2011; Kim et al., 2018; Kleefstra et al., 
2006; Nussbaumerova et al., 2018; Sala et al., 2017). 
These studies, conducted in populations with metabol-
ic syndrome, hyperglycemia, or established T2DM, 
collectively suggest that extended chromium supple-
mentation may not yield sustained improvements in 
insulin resistance.

In summary, improvements in HOMA-IR have 
been observed most frequently in short- to medium-
duration trials involving chromium picolinate, chro-
mium dinicocysteinate, and, in some cases, chromium 
nicotinate or chromium chloride. By contrast, long-
term studies – including those with large sample 
sizes – have often reported null findings. Overall, evi-
dence indicates that chromium’s effect on insulin re-
sistance is inconsistent and may depend on chromium 

form, intervention length, and the metabolic character-
istics of the study population.

QUICKI

The QUICKI index (Quantitative Insulin Sensitivity 
Check Index), like HOMA-IR, is calculated from fast-
ing glucose and insulin concentrations. QUICKI is 
considered a more precise and sensitive measure of 
insulin sensitivity, and – unlike HOMA-IR – higher 
values indicate improved insulin responsiveness 
(Kleefstra et al., 2006; Liu et al., 2015).

The earliest study evaluating the effects of chromium 
supplementation on QUICKI was conducted by Kleef-
stra et al. (2006). In this six-month trial of 46 predomi-
nantly male patients with type 2 diabetes and obesity, 
daily supplementation with 500 or 1000 µg of chromium 
picolinate produced no significant changes in QUICKI 
compared with placebo. Liu et al. (2015) similarly re-
ported no improvement in QUICKI after a four-month 
intervention in 52 individuals with fasting hyperglyce-
mia. Their null findings may be partly attributable to 
the very low chromium dose (10 µg/day) and the use 
of chromium chloride – a form with lower bioavailabil-
ity – administered alongside cinnamon and carnosine.

Table 5 – cont.

1 2 3 4 5 6 7
Anton et al., 2008 40 Increased carbohy-

drate craving
Chromium 
picolinate

1000 µg 8 weeks –

Ali et al., 2011 59 IGT; Fasting hyper-
glycemia or MetS

Chromium 
picolinate

500 or 1000 µg 24 weeks –

Guimarães et al., 2013 42 T2DM Chromium 
nicotinate

50 µg (I group); 
200 µg (II group)

12 weeks –

Liu et al., 2015 52 IGT Chromium chlo-
ride (+ cinnamon 

and carnosine)

20 µg 16 weeks –

Guimarães et al., 2016 42 T2DM Chromium 
nicotinate

50 and 200 µg 12 weeks –

Nussbaumerova et al., 2018 65 MetS; IGT Yeast 300 µg 24 weeks –

Kim et al., 2018 24 MetS Chromium 
chloride

600 µg 24 weeks –

↓ significant decrease; – no significant effects; T2DM – type 2 diabetes mellitus; PCOS – polycystic ovary syndrome; IR – insulin 
resistance; BED – binge eating disorder; NAFLD – non-alcoholic fatty liver disease; IGT – impaired glucose tolerance; MetS – 
metabolic syndrome.
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The first study to demonstrate a beneficial effect 
was published by Kim et al. (2011), who observed 
increases in QUICKI after six weeks of chromium 
chloride supplementation in overweight individuals. 
Shortly thereafter, Jamilian and Asemi (2015) reported 
significant QUICKI improvements in 61 women with 
polycystic ovary syndrome (PCOS) receiving 200 µg/
day of chromium picolinate for eight weeks.

Evidence published between 2018 and 2020 has 
largely been consistent. Jamilian et al. (2018) observed 
significant increases in QUICKI following eight weeks 
of 200 µg/day CrPic in women with PCOS, and com-
parable findings were reported in a three-month trial 
by Jamilian et al. (2020). In a 12-week randomized 
trial, Farrokhian et al. (2020) demonstrated a signifi-
cant improvement in QUICKI among 64 overweight 
or obese adults with type 2 diabetes and coronary ar-
tery disease following daily supplementation with 200 
µg of chromium picolinate. Moradi et al. (2020) also 
reported increased QUICKI values after three months 
of chromium picolinate in patients with NAFLD.

Overall, findings on the effects of chromium sup-
plementation on QUICKI are mixed but lean positive. 
Early long-duration trials found no benefit – poten-
tially due to severe baseline metabolic impairment or 

inadequate dosing. In contrast, most short- and medi-
um-duration studies conducted after 2011, particularly 
those administering 200 µg/day of chromium picoli-
nate, reported significant improvements. These results 
suggest that chromium supplementation may enhance 
insulin sensitivity in selected metabolic populations, 
especially individuals with PCOS or type 2 diabetes.

ORAL AND INTRAVENOUS GLUCOSE TOLERANCE 
AND INSULIN SENSITIVITY TESTS

Several studies have evaluated chromium’s effects on 
post-load glucose and insulin dynamics using the oral 
glucose tolerance test (OGTT) (Ali et al., 2011; Bahi-
jiri et al., 2000; Chen et al., 2014; Derosa et al., 2020; 
Gunton et al., 2005; Lucidi et al., 2005; Martin et al., 
2006; Nussbaumerova et al., 2018). OGTT provides 
a more comprehensive assessment of glycemic regu-
lation than fasting glucose, fasting insulin, or indices 
derived from them, and is therefore widely used in 
the diagnosis of insulin resistance and type 2 diabetes 
mellitus (T2DM).

Across these eight studies, five reported statisti-
cally significant improvements in OGTT-derived 
glucose or insulin responses following chromium 

Table 6. Effect of chromium supplementation on the QUICKI index

Study – author, year Number of 
participants

Medical 
conditions

Chromium 
compound

Chromium dose  
µg/day Duration Changes  

in QUICKI

Kim et al., 2011 25 Overweight Chromium chloride 400 µg 6 weeks ↑

Jamilian and Asemi, 2015 61 PCOS Chromium picolinate 200 µg 8 weeks ↑

Jamilian et al., 2018 40 PCOS Chromium picolinate 200 µg 8 weeks ↑

Farrokhian et al., 2020 64 Coronary artery 
disease and T2DM

Chromium picolinate 200 µg 12 weeks ↑

Moradi et al., 2020 43 NAFLD Chromium picolinate 400 µg 3 months ↑

Jamilian et al., 2020 40 PCOS Chromium picoli-
nate (+carnitine)

200 µg 12 weeks ↑

Kleefstra et al., 2006 46 T2DM Chromium picolinate 500 and 1000 µg 6 months –

Liu et al., 2015 52 Hyperglycemia Chromium chloride 
(+ cinnamon and 

carnosine)

20 µg 4 months –

↑ significant improvement; – no significant effects; T2DM – type 2 diabetes mellitus; PCOS – polycystic ovary syndrome; IR – 
insulin resistance; NAFLD – non-alcoholic fatty liver disease.
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supplementation (Bahijiri et al., 2000; Chen et al., 
2014; Derosa et al., 2020; Lucidi et al., 2005; Martin 
et al., 2006).

The earliest positive findings were reported by Ba-
hijiri et al. (2000), who showed that chromium derived 
from brewer’s yeast significantly improved post-load 
glucose responses compared with chromium chloride, 
indicating superior OGTT glucose dynamics with 
yeast-bound chromium.

Lucidi et al. (2005) examined chromium picolinate 
(CrPic) in ten women with polycystic ovary syndrome 
(PCOS) and observed significant reductions in glucose 
concentrations at one and two hours after glucose in-
gestion, despite the small sample size.

In a subsequent six-month trial, Martin et al. (2006) 
demonstrated that chromium supplementation signifi-
cantly reduced glucose area under the curve (AUC) 
compared with both baseline and placebo, indicating 
improved OGTT glycemic handling.

Further support comes from Chen et al. (2014), 
who studied 66 patients with T2DM and reported 
that 200 µg/day of chromium chloride for 16 weeks 
significantly enhanced insulin sensitivity and insulin 
response two hours after glucose intake. These im-
provements were significant both within the chromi-
um group and in comparison with placebo.

More recently, Derosa et al. (2020) also found sig-
nificant improvements in OGTT outcomes following 

Table 7. Studies on the effect of chromium supplementation using the oral glucose tolerance test (OGTT)

Study – author, year Number of 
participants

Medical 
conditions

Chromium 
compound

Chromium 
dose 

µg/day
Duration Changes in 

OGTT

Bahijiri et al., 2000 78 T2DM Yeast;  
Chromium chloride

23 µg 
200 µg

8 weeks ↓ (glucose after 
2 h)

Lucidi et al., 2005 10 PCOS Chromium picolinate 200 µg 16 weeks ↓ (glucose after 
1 and 2 hours)

Martin et al., 2006 25 T2DM Chromium picoli-
nate (+ sulfonylurea 

derivative

1000 µg 24 weeks ↑ (insulin 
sensitivity)

Pei et al., 2006 60 T2DM Chromium-enriched 
milk

200 µg 16 weeks ↑ (insulin 
sensitivity)

Feiner et al., 2008 6 HIV and IR Chromium picolinate 1000 µg 8 weeks ↑ (insulin 
sensitivity)

Chen et al., 2014 66 T2DM Chromium chloride 200 µg 16 weeks ↑ (second-phase 
insulin release)

Derosa et al., 2020 130 IGT; impaired 
fasting glucose

Chromium pico-
linate (+ white 
mulberry (1 mg 

1-deoxynojirimycin)

100 µg 12 weeks ↓ (glucose)

Gunton et al., 2005 40 IGT Chromium picolinate 800 µg 12 weeks –

Ali et al., 2011 59 IGT; Fasting 
hyperglycemia 

or MetS

Chromium picolinate 500 and 
1000 µg

24 weeks –

Nussbaumerova et al., 2018 65 MetS; IGT Yeast 300 µg 24 weeks –

↓ significant decrease; ↑ significant improvement; – no significant effects; T2DM – type 2 diabetes mellitus; PCOS – polycystic 
ovary syndrome; IR – insulin resistance; OGTT – oral glucose tolerance test; IGT – impaired glucose tolerance; MetS – metabolic 
syndrome.
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chromium supplementation in individuals with im-
paired glucose tolerance.

In contrast, three studies did not observe improve-
ments in OGTT outcomes. Gunton et al. (2005) report-
ed no benefit of 800 µg/day CrPic in 40 individuals 
with impaired glucose tolerance. Ali et al. (2011) 
found no significant effects after 24 weeks of supple-
mentation with 500 and 1000 µg/day CrPic in 59 par-
ticipants. Similarly, Nussbaumerova et al. (2018) 
reported no significant changes in OGTT glucose or 
insulin responses after six months of yeast-derived 
chromium supplementation in 66 individuals with 
metabolic syndrome and impaired glucose tolerance.

Overall, the evidence from OGTT studies is mixed. 
Positive effects were more common in early and mid-
period trials and in studies using brewer’s yeast chromi-
um, chromium picolinate, or chromium chloride. These 
typically showed improved post-load glucose respons-
es or enhanced insulin sensitivity. However, several 
long-duration studies – particularly in individuals with 
impaired glucose tolerance – did not replicate these ef-
fects. Collectively, the findings suggest that chromium 
may improve OGTT outcomes under specific metabolic 
conditions, but its efficacy appears to depend on chro-
mium form, dosage, metabolic status, and sample size.

FREQUENTLY SAMPLED INTRAVENOUS GLUCOSE 
TOLERANCE TEST AND HYPERINSULINEMIC-
EUGLYCEMIC CLAMP

One study has applied the Frequently Sampled Intra-
venous Glucose Tolerance Test (FSIVGTT), a method 

that provides detailed information on glucose regula-
tion, pancreatic β-cell function, and insulin sensitivity. 
In FSIVGTT, glucose is administered intravenously, 
and multiple blood samples are collected over time, 
producing a dynamic profile of glucose and insulin re-
sponses. Although widely used in research on type 2 
diabetes, insulin resistance, and metabolic syndrome, 
its methodological complexity limits its use in routine 
clinical practice (Tompkins et al., 2010).

The earliest chromium-related FSIVGTT study 
was performed by Pei et al. (2006). In this randomized 
controlled trial, 60 adults consumed milk enriched 
with 200 µg/day of chromium chloride for 16 weeks. 
Chromium supplementation produced a statistically 
significant improvement in insulin sensitivity com-
pared with placebo (Pei et al., 2006).

In addition to FSIVGTT, three trials employed the 
hyperinsulinemic-euglycemic clamp, considered the 
gold standard for evaluating insulin resistance. This 
technique employs controlled insulin and glucose in-
fusion, enabling precise quantification of basal and 
maximal insulin sensitivity. It also distinguishes he-
patic from peripheral insulin resistance by measuring 
hepatic glucose output suppression and peripheral glu-
cose uptake (Tam et al., 2012).

The earliest clamp-based chromium trial, conduct-
ed by Martin et al. (2006), in individuals with T2DM, 
found a significant improvement in insulin sensitiv-
ity following chromium picolinate supplementation. 
A subsequent study by Feiner et al. (2008) also report-
ed enhanced insulin sensitivity, although chromium 
was co-administered with another insulin-sensitizing 

Table 8. Studies evaluating the effect of chromium supplementation using the euglycemic-hyperinsulinemic clamp (EHC)

Study – au-
thor, year

Number of 
participants

Medical 
conditions Chromium compound

Chromium 
dose 

µg/day
Duration

Changes in 
EHC (insulin 
sensitivity)

Martin et al., 
2006

25 T2DM Chromium picolinate 
(+ sulfonylurea derivative)

1000 µg 24 weeks ↑ (improved in-
sulin sensitivity)

Feiner et al., 
2008

6 HIV and insulin 
resistance

Chromium picolinate 1000 µg 8 weeks ↑ (improved in-
sulin sensitivity)

Derosa et al., 
2020

130 IGT; impaired 
fasting glucose

Chromium picolinate 
(+ white mulberry with 1 mg DNJ)

100 µg 12 weeks ↑ (improved in-
sulin sensitivity)

↑ statistically significant improvement; T2DM – type 2 diabetes mellitus; IGT – impaired glucose tolerance; EHC – euglycemic-
hyperinsulinemic clamp.
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agent, making chromium’s isolated effect uncertain. 
A later trial by Derosa et al. (2020) similarly docu-
mented improvements in clamp-measured insulin sen-
sitivity, but chromium was again combined with an 
additional bioactive compound, limiting attribution of 
the effect solely to chromium.

Overall, studies using FSIVGTT and the hyperin-
sulinemic-euglycemic clamp consistently report im-
provements in insulin sensitivity following chromium 
supplementation. However, because two of the three 
clamp-based trials involved chromium co-supplemen-
tation, the specific contribution of chromium remains 
partly unclear. Evidence from high-precision meta-
bolic testing indicates potential benefits, but definitive 
conclusions about chromium’s isolated effects require 
further targeted research.

SUMMARY

The available evidence suggests that supplementation 
with highly bioavailable trivalent chromium com-
pounds – such as chromium picolinate, chromium 
nicotinate, and chromium-enriched yeast – may exert 
beneficial effects on insulin sensitivity and glycemic 
regulation, particularly in individuals with type 2 dia-
betes or established insulin resistance. Several studies 
have demonstrated improvements using robust diag-
nostic methods, including HbA1c measurements and 
advanced glucose- and insulin-infusion techniques. 
Retrospective analyses further indicate that inade-
quate dietary chromium intake may be associated with 
a higher risk of developing diabetes.

Nevertheless, many trials have failed to replicate 
these benefits. A substantial proportion relied only on 
fasting glucose and fasting insulin, which provide an 
incomplete picture of metabolic function. In several 
interventions, chromium was administered alongside 
other insulin-modulating agents, limiting the ability to 
attribute outcomes specific to chromium. Small sam-
ple sizes were also common, and the chromium dose–
response relationship remains unclear, as both low and 
high doses have produced inconsistent results.

Interpreting the literature is additionally compli-
cated by the broad temporal span of included studies. 
Evolving diagnostic criteria, analytic techniques, and 
shifts in population health over the past two decades 

may affect the comparability of trials. Geographical 
and environmental factors – such as regional dietary 
patterns, variability in food chromium content, and 
differences in nutritional status – may further modify 
baseline chromium exposure and shape supplementa-
tion responses.

Given these limitations, future research should 
involve larger and more heterogeneous study popula-
tions, employ standardized and comprehensive meas-
ures of insulin sensitivity, and incorporate regional 
dietary variability as well as temporal differences in 
study design. Such methodological refinement is es-
sential to determine the true clinical relevance of triva-
lent chromium supplementation in metabolic disorders.

DECLARATIONS

Data statement
All data supporting this study has been included in this 
manuscript.

Ethical Approval
Not applicable.

Competing Interests
The authors declare that they have no conflicts of 
interest.

OPEN ACCESS

This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits 
use, sharing, adaptation, distribution and reproduction 
in any medium or format, as long as you give appro-
priate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and 
indicate if changes were made. The images or other 
third party material in this article are included in the 
article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material 
is not included in the article’s Creative Commons li-
cence and your intended use is not permitted by statu-
tory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://crea-
tivecommons.org/licenses/by/4.0/

https://doi.org/10.17306/J.AFS.001440
http://www.food.actapol.net/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


593

Zbierski, K., Krejpcio, Z.S. (2025). Effects of Chromium(III) Supplementation on Insulin Resistance and Diabetes – A Review. Acta 
Sci. Pol. Technol. Aliment., 24(4), 579–596. https://doi.org/10.17306/J.AFS.001440

www.food.actapol.net/

REFERENCES

Aghdassi, E., Arendt, B. M., Salit, I. E., Mohammed, S. 
S., Jalali, P., Bondar, H., Allard, J. P. (2010). In pa-
tients with HIV-infection, chromium supplementation 
improves insulin resistance and other metabolic ab-
normalities: A randomized, double-blind, placebo-con-
trolled trial. Curr. HIV Res., 8(2), 113–120. https://doi.
org/10.2174/157016210790442687

Albarracin, C. A., Fuqua, B. C., Evans, J. L., , Goldfine, I. 
D. (2008). Chromium picolinate and biotin combination 
improves glucose metabolism in treated, uncontrolled 
overweight to obese patients with type 2 diabetes. Diab. 
Metab. Res. Rev., 24(1), 41–51. https://doi.org/10.1002/
dmrr.755

Ali, A., Ma, Y., Reynolds, J., Wise, J. P. Sr., Inzucchi, S. E., 
Katz, D. L. (2011). Chromium effects on glucose toler-
ance and insulin sensitivity in persons at risk for dia-
betes mellitus. Endocr. Pract., 17(1), 16–25. https://doi.
org/10.4158/EP10131.OR

Amato, P., Morales, A. J., Yen, S. S. (2000). Effects of 
chromium picolinate supplementation on insulin sen-
sitivity, serum lipids, and body composition in healthy, 
nonobese, older men and women. J. Gerontol. Ser. 
A Biol. Sci. Med. Sci., 55(5), M260–M263. https://doi.
org/10.1093/gerona/55.5.m260

Amiri Siavashani, M., Zadeh Modarres, S., Mirhosseini, N., 
Aghadavod, E., Salehpour, S., , Asemi, Z. (2018). The 
effects of chromium supplementation on gene expres-
sion of insulin, lipid, and inflammatory markers in infer-
tile women with polycystic ovary syndrome candidate 
for in vitro fertilization: A randomized, double-blinded, 
placebo-controlled trial. Front. Endocrinol., 9, 726. htt-
ps://doi.org/10.3389/fendo.2018.00726

Anton, S. D., Morrison, C. D., Cefalu, W. T., Martin, C. K., 
Coulon, S., Geiselman, P., …, Williamson, D. A. (2008). 
Effects of chromium picolinate on food intake and sati-
ety. Diabetes Technology & Therapeutics, 10(5), 405–
412. https://doi.org/10.1089/dia.2007.0292

Asbaghi, O., Naeini, F., Kelishadi, M.R., Ghaedi, E., Eslam-
pour, E., …, Naeini, A.A. (2020). Effects of chromium 
supplementation on glycemic control in patients with 
type 2 diabetes: A systematic review and meta-analy-
sis of randomized controlled trials. Pharm. Res., 161, 
105098. https://doi.org/10.1016/j.phrs.2020.105098

Ashoush, S., Abou-Gamrah, A., Bayoumy, H., Othman, N. 
(2016). Chromium picolinate reduces insulin resistance 
in polycystic ovary syndrome: Randomized controlled 
trial. Journal of Obstetrics and Gynaecology Research, 
42(3), 279–285. https://doi.org/10.1111/jog.12907

Bahijiri, S. M., Mira, S. A., Mufti, A. M., Ajabnoor, M. A. 
(2000). The effects of inorganic chromium and brewer’s 
yeast supplementation on glucose tolerance, serum li-
pids and drug dosage in individuals with type 2 diabetes. 
Saudi Med. J., 21(9), 831–837. Retrieved from: https://
pubmed.ncbi.nlm.nih.gov/11376359/

Brownley, K. A., Holle, A. V., Hamer, R. M., Via, M. L., 
Bulik, C. M. (2013). A double-blind, randomized pilot 
trial of chromium picolinate for binge eating disorder: 
Results of the Binge Eating and Chromium (BEACh) 
study. J. Psychosom. Res., 75(1), 36–42. https://doi.
org/10.1016/j.jpsychores.2013.03.092

Cefalu, W. T., Rood, J., Pinsonat, P., Qin, J., Sereda, O., 
Levitan, L., …, Newcomer, B. (2010). Characterization 
of the metabolic and physiologic response from chro-
mium supplementation in subjects with type 2 diabe-
tes. Metab. Clin. Experim., 59(5), 755–762. https://doi.
org/10.1016/j.metabol.2009.09.023

Chen, J., Kan, M., Ratnasekera, P., Deol, L. K., Thakkar, 
V., Davison, K. M. (2022). Blood chromium levels and 
their association with cardiovascular diseases, diabetes, 
and depression: National Health and Nutrition Examina-
tion Survey (NHANES) 2015–2016. Nutrients, 14(13), 
2687. https://doi.org/10.3390/nu14132687

Chen, Y. L., Lin, J. D., Hsia, T. L., Mao, F. C., Hsu, C. H., 
, Pei, D. (2014). The effect of chromium on inflamma-
tory markers, 1st and 2nd phase insulin secretion in type 
2 diabetes. Eur. J. Nutr., 53(1), 127–133. https://doi.
org/10.1007/s00394-013-0508-8

Costello, R. B., Dwyer, J. T., Bailey, R. L., Saldanha, L. G. 
(2016). Chromium supplements for glycemic control in type 
2 diabetes: Limited evidence of effectiveness. Nutr. Rev., 
74(7), 455–468. https://doi.org/10.1093/nutrit/nuw011

Derosa, G., D’Angelo, A., Maffioli, P. (2020). Ilex para-
guariensis, white mulberry and chromium picolinate in 
patients with pre-diabetes. Phytother. Res., 34(6), 1377–
1384. https://doi.org/10.1002/ptr.6611

Farrokhian, A., Mahmoodian, M., Bahmani, F., Amirani, E., 
Shafabakhsh, R., Asemi, Z. (2020). The influences of 
chromium supplementation on metabolic status in pa-
tients with type 2 diabetes mellitus and coronary heart 
disease. Biol. Trace Elem. Res., 194(2), 313–320. htt-
ps://doi.org/10.1007/s12011-019-01783-7

Feiner, J. J., McNurlan, M. A., Ferris, R. E., Mynarcik, D. 
C., Gelato, M. C. (2006). Chromium picolinate for in-
sulin resistance in subjects with HIV disease: A pilot 
study. Diab. Obes. Metab., 10(2), 151–158. https://doi.
org/10.1111/j.1463-1326.2006.00681.x

Galicia-Garcia, U., Benito-Vicente, A., Jebari, S., Larrea-
Sebal, A., Siddiqi, H., Uribe, K. B., …, Martín, C. 

https://doi.org/10.17306/J.AFS.001440
http://www.food.actapol.net/
https://doi.org/10.2174/157016210790442687
https://doi.org/10.2174/157016210790442687
https://doi.org/10.1002/dmrr.755
https://doi.org/10.1002/dmrr.755
https://doi.org/10.4158/EP10131.OR
https://doi.org/10.4158/EP10131.OR
https://doi.org/10.1093/gerona/55.5.m260
https://doi.org/10.1093/gerona/55.5.m260
https://doi.org/10.3389/fendo.2018.00726
https://doi.org/10.3389/fendo.2018.00726
https://doi.org/10.1089/dia.2007.0292
https://doi.org/10.1016/j.phrs.2020.105098
https://doi.org/10.1111/jog.12907
https://pubmed.ncbi.nlm.nih.gov/11376359/
https://pubmed.ncbi.nlm.nih.gov/11376359/
https://doi.org/10.1016/j.jpsychores.2013.03.092
https://doi.org/10.1016/j.jpsychores.2013.03.092
https://doi.org/10.1016/j.metabol.2009.09.023
https://doi.org/10.1016/j.metabol.2009.09.023
https://doi.org/10.3390/nu14132687
https://doi.org/10.1007/s00394-013-0508-8
https://doi.org/10.1007/s00394-013-0508-8
https://doi.org/10.1093/nutrit/nuw011
https://doi.org/10.1002/ptr.6611
https://doi.org/10.1007/s12011-019-01783-7
https://doi.org/10.1007/s12011-019-01783-7
https://doi.org/10.1111/j.1463-1326.2006.00681.x
https://doi.org/10.1111/j.1463-1326.2006.00681.x


Zbierski, K., Krejpcio, Z.S. (2025). Effects of Chromium(III) Supplementation on Insulin Resistance and Diabetes – A Review. Acta 
Sci. Pol. Technol. Aliment., 24(4), 579–596. https://doi.org/10.17306/J.AFS.001440

594 www.food.actapol.net/

(2020). Pathophysiology of type 2 diabetes mellitus. Int. 
J. Molec. Sci., 21(17), 6275. https://doi.org/10.3390/
ijms21176275

Guimarães, M. M., Carvalho, A. C., Silva, M. S. (2016). 
Effect of chromium supplementation on the glucose 
homeostasis and anthropometry of type 2 diabetic pa-
tients: Double blind, randomized clinical trial. J. Trace 
Elem. Med. Biol., 36, 65–72. https://doi.org/10.1016/j.
jtemb.2016.04.002

Guimarães, M. M., Martins Silva Carvalho, A.C., Silva, M. 
S. (2013). Chromium nicotinate has no effect on insulin 
sensitivity, glycemic control, and lipid profile in subjects 
with type 2 diabetes. J. Am. Coll. Nutr., 32(4), 243–250. 
https://doi.org/10.1080/07315724.2013.816598

Gunton, J. E., Cheung, N. W., Hitchman, R., Hams, G., 
O’Sullivan, C., Foster-Powell, K., McElduff, A. (2005). 
Chromium supplementation does not improve glucose 
tolerance, insulin sensitivity, or lipid profile: A rand-
omized, placebo-controlled, double-blind trial of supple-
mentation in subjects with impaired glucose tolerance. 
Diab. Care, 28(3), 712–713. https://doi.org/10.2337/
diacare.28.3.712

Hua, Y., Clark, S., Sreejayan, N. (2012). Molecular 
mechanisms of chromium in alleviating insulin resist-
ance. J. Nutr. Biochem., 23(4), 313–319. https://doi.
org/10.1016/j.jnutbio.2011.11.001

Imanparast, F., Javaheri, J., Kamankesh, F., Rafiei, F., Sale-
hi, A., Mollaaliakbari, …, Abbasi, E. (2020). The ef-
fects of chromium and vitamin D3 co-supplementation 
on insulin resistance and tumor necrosis factor-alpha in 
type 2 diabetes: A randomized placebo-controlled trial. 
Appl. Physiol. Nutr. Metab., 45(5), 471–477. https://doi.
org/10.1139/apnm-2019-0113

Jain, S. K., Kahlon, G., Moorehead, L., Dhawan, R., Lieb-
long, B., Stapleton, T., …, Bass, P. F. (2012). Effect of 
chromium dinicocysteinate supplementation on circulat-
ing levels of insulin, TNF-α, oxidative stress and insu-
lin resistance in type 2 diabetic patients: Randomized, 
double-blind, placebo-controlled study. Molec. Nutr. 
Food Res., 56(8), 1333–1341. https://doi.org/10.1002/
mnfr.201100719

Jamilian, M., Asemi, Z. (2015). Chromium supplementation 
and the effects on metabolic status in women with poly-
cystic ovary syndrome: A randomized, double-blind, 
placebo-controlled trial. Annals Nutr. Metab., 67(1), 
42–48. https://doi.org/10.1159/000438465

Jamilian, M., Foroozanfard, F., Kavossian, E., Kia, M., 
Aghadavod, E., Amirani, E., Asemi, Z. (2020). Effects 
of chromium and carnitine co-supplementation on body 
weight and metabolic profiles in overweight and obese 

women with polycystic ovary syndrome: A randomized, 
double-blind, placebo-controlled trial. Biol. Trace Elem. 
Res., 193(2), 334–341. https://doi.org/10.1007/s12011-
019-01720-8

Jamilian, M., Zadeh Modarres, S., Amiri Siavashani, M., 
Karimi, M., Mafi, A., Ostadmohammadi, V., Asemi, Z. 
(2018). The influences of chromium supplementation on 
glycemic control, markers of cardio-metabolic risk, and 
oxidative stress in infertile polycystic ovary syndrome 
women candidate for in vitro fertilization: A randomized, 
double-blind, placebo-controlled trial. Biol. Trace Elem. 
Res., 185(1), 48–55. https://doi.org/10.1007/s12011-
017-1236-3

Kim, C. W., Kim, B. T., Park, K. H., Kim, K. M., Lee, D. J.,  
Yang, S. W., Joo, N. S. (2011). Effects of short-term 
chromium supplementation on insulin sensitivity and 
body composition in overweight children: Randomized, 
double-blind, placebo-controlled study. J. Nutr. Bio-
chem., 22(11), 1030–1034. https://doi.org/10.1016/j.
jnutbio.2010.10.001

Kim, H. N., Kim, S. H., Eun, Y. M., Song, S. W. (2018). 
Effects of zinc, magnesium, and chromium supplemen-
tation on cardiometabolic risk in adults with metabolic 
syndrome: A double-blind, placebo-controlled ran-
domised trial. J. Trace Elem. Med. Biol., 48, 166–171. 
https://doi.org/10.1016/j.jtemb.2018.03.022

Kleefstra, N., Houweling, S. T., Jansman, F. G., Groenier, K. 
H., Gans, R. O., Meyboom-de Jong, B., …, Bilo, H. J.  
(2006). Chromium treatment has no effect in patients with 
poorly controlled, insulin-treated type 2 diabetes in an 
obese Western population: A randomized, double-blind, 
placebo-controlled trial. Diabetes Care, 29(3), 521–525. 
https://doi.org/10.2337/diacare.29.03.06.dc05-1453

Liu, Y., Cotillard, A., Vatier, C., Bastard, P., Fellahi, S., 
Stévant, M., …, Rizkalla, S. W. (2015). A dietary sup-
plement containing cinnamon, chromium and carno-
sine decreases fasting plasma glucose and increases 
lean mass in overweight or obese pre-diabetic sub-
jects: A randomized, placebo-controlled trial. PLoS 
ONE, 10(9), e0138646. https://doi.org/10.1371/journal.
pone.0138646

Lucidi, R. S., Thyer, A. C., Easton, C. A., Holden, A. E., 
Schenken, R. S., Brzyski, R. G. (2005). Effect of chro-
mium supplementation on insulin resistance and ovarian 
and menstrual cyclicity in women with polycystic ovary 
syndrome. Fert. Steril., 84(6), 1755–1757. https://doi.
org/10.1016/j.fertnstert.2005.06.028

Martin, J., Wang, Z. Q., Zhang, X. H., Wachtel, D., Volaufo-
va, J., Matthews, D. E., Cefalu, W. T. (2006). Chromium 
picolinate supplementation attenuates body weight gain 

https://doi.org/10.17306/J.AFS.001440
http://www.food.actapol.net/
https://doi.org/10.3390/ijms21176275
https://doi.org/10.3390/ijms21176275
https://doi.org/10.1016/j.jtemb.2016.04.002
https://doi.org/10.1016/j.jtemb.2016.04.002
https://doi.org/10.1080/07315724.2013.816598
https://doi.org/10.2337/diacare.28.3.712
https://doi.org/10.2337/diacare.28.3.712
https://doi.org/10.1139/apnm-2019-0113
https://doi.org/10.1139/apnm-2019-0113
https://doi.org/10.1002/mnfr.201100719
https://doi.org/10.1002/mnfr.201100719
https://doi.org/10.1159/000438465
https://doi.org/10.1007/s12011-019-01720-8
https://doi.org/10.1007/s12011-019-01720-8
https://doi.org/10.1007/s12011-017-1236-3
https://doi.org/10.1007/s12011-017-1236-3
https://doi.org/10.1016/j.jnutbio.2010.10.001
https://doi.org/10.1016/j.jnutbio.2010.10.001
https://doi.org/10.1016/j.jtemb.2018.03.022
https://doi.org/10.2337/diacare.29.03.06.dc05-1453
https://doi.org/10.1371/journal.pone.0138646
https://doi.org/10.1371/journal.pone.0138646
https://doi.org/10.1016/j.fertnstert.2005.06.028
https://doi.org/10.1016/j.fertnstert.2005.06.028


595

Zbierski, K., Krejpcio, Z.S. (2025). Effects of Chromium(III) Supplementation on Insulin Resistance and Diabetes – A Review. Acta 
Sci. Pol. Technol. Aliment., 24(4), 579–596. https://doi.org/10.17306/J.AFS.001440

www.food.actapol.net/

and increases insulin sensitivity in subjects with type 
2 diabetes. Diab. Care, 29(8), 1826–1832. https://doi.
org/10.2337/dc06-0254

Moradi, F., Kooshki, F., Nokhostin, F., Khoshbaten, M., Ba-
zyar, H., Pourghassem Gargari, B. (2021). A pilot study 
of the effects of chromium picolinate supplementation 
on serum fetuin-A, metabolic and inflammatory factors 
in patients with nonalcoholic fatty liver disease: A dou-
ble-blind, placebo-controlled trial. Journal of Trace Ele-
ments in Medicine and Biology, 63, 126659. https://doi.
org/10.1016/j.jtemb.2020.126659

Munekawa, C., Okada, H., Hamaguchi, M., Habu, M., 
Kurogi, K., Murata, H., …, Fukui, M. (2022). Fasting 
plasma glucose level in the range of 90–99 mg/dL and 
the risk of the onset of type 2 diabetes: Population-based 
Panasonic cohort study 2. J. Diab. Invest., 13(3), 453–
459. https://doi.org/10.1111/jdi.13692

Nussbaumerova, B., Rosolova, H., Krizek, M., Sefrna, F., 
Racek, J., Müller, L., Sindberg, C. (2018). Chromium 
supplementation reduces resting heart rate in patients 
with metabolic syndrome and impaired glucose toler-
ance. Biol. Trace Elem. Res., 183(2), 192–199. https://
doi.org/10.1007/s12011-017-1128-6

Pei, D., Hsieh, C. H., Hung, Y. J., Li, J. C., Lee, C. H., Kuo, 
S. W. (2006). The influence of chromium chloride-con-
taining milk to glycemic control of patients with type 2 
diabetes mellitus: A randomized, double-blind, placebo-
controlled trial. Metab. Clin. Experim., 55(7), 923–927. 
https://doi.org/10.1016/j.metabol.2006.02.021

Racek, J., Sindberg, C. D., Moesgaard, S., Mainz, J., Fabry, 
J., Müller, L., Rácová, K. (2013). Effect of chromium-
enriched yeast on fasting plasma glucose, glycated hae-
moglobin and serum lipid levels in patients with type 2 
diabetes mellitus treated with insulin. Biological Trace 
Element Research, 155(1), 1–4. https://doi.org/10.1007/
s12011-013-9758-9

Racek, J., Trefil, L., Rajdl, D., Mudrová, V., Hunter, D., 
Senft, V. (2006). Influence of chromium-enriched yeast 
on blood glucose and insulin variables, blood lipids, and 
markers of oxidative stress in subjects with type 2 dia-
betes mellitus. Biol. Trace Elem. Res., 109(3), 215–230. 
https://doi.org/10.1385/bter:109:3:215

Sala, M., Breithaupt, L., Bulik, C. M., Hamer, R. M., La Via, 
M. C., Brownley, K. A. (2017). A double-blind, rand-
omized pilot trial of chromium picolinate for overweight 
individuals with binge-eating disorder: Effects on glu-
cose regulation. J. Diet. Suppl., 14(2), 191–199. https://
doi.org/10.1080/19390211.2016.1207124

Sharma, S., Agrawal, R. P., Choudhary, M., Jain, S., Goyal, 
S., Agarwal, V. (2011). Beneficial effect of chromium 

supplementation on glucose, HbA1c and lipid vari-
ables in individuals with newly onset type 2 diabetes. 
J. Trace Elem. Med. Biol., 25(3), 149–153. https://doi.
org/10.1016/j.jtemb.2011.03.003

Sherwani, S. I., Khan, H. A., Ekhzaimy, A., Masood, A., 
Sakharkar, M. K. (2016). Significance of HbA1c test 
in diagnosis and prognosis of diabetic patients. Bio-
mark. Insight., 11, 95–104. https://doi.org/10.4137/bmi.
s38440

Talab, A. T., Abdollahzad, H., Nachvak, S. M., Pasdar, Y., 
Eghtesadi, S., Izadi, A., …, Moradi, S. (2020). Effects 
of chromium picolinate supplementation on cardio-
metabolic biomarkers in patients with type 2 diabetes 
mellitus: A randomized clinical trial. Clinical Nutri-
tion Research, 9(2), 97–106. https://doi.org/10.7762/
cnr.2020.9.2.97

Tam, C. S., Xie, W., Johnson, W. D., Cefalu, W. T., Redman, 
L. M., Ravussin, E. (2012). Defining insulin resistance 
from hyperinsulinemic-euglycemic clamps. Diabetes 
Care, 35(7), 1605–1610. https://doi.org/10.2337/dc11-
2339

Tompkins, C. L., Cefalu, W., Ravussin, E., Goran, M., So-
ros, A., Volaufova, J., …, Sothern, M. S. (2010). Feasi-
bility of intravenous glucose tolerance testing prior to 
puberty. Int. J. Pediatr. Obes., 5(1), 51–55. https://doi.
org/10.3109/17477160903055937

Volek, J. S., Silvestre, R., Kirwan, J. P., Sharman, M. J., Ju-
delson, D. A., Spiering, B. A., …, Kraemer, W. J. (2006). 
Effects of chromium supplementation on glycogen syn-
thesis after high-intensity exercise. Med. Sci. Sports 
Exerc., 38(12), 2102–2109. https://doi.org/10.1249/01.
mss.0000235353.09061.54

Volpe, S. L., Huang, H. W., Larpadisorn, K., Lesser, I. I. 
(2001). Effect of chromium supplementation and exer-
cise on body composition, resting metabolic rate and 
selected biochemical parameters in moderately obese 
women following an exercise program. J. Am. Coll. 
Nutr., 20(4), 293–306. https://doi.org/10.1080/0731572
4.2001.10719050

Wang, Z. Q., Qin, J., Martin, J., Zhang, X. H., Sereda, O., 
Anderson, R. A., Cefalu, W. T. (2010). Phenotype of 
subjects with type 2 diabetes mellitus may determine 
clinical response to chromium supplementation. Me-
tabolism, 59(7), 1652–1655. https://doi.org/10.1016/j.
metabol.2007.07.007

Whitfield, P., Parry-Strong, A., Walsh, E., Weatherall, M., 
Krebs, J. D. (2016). The effect of a cinnamon-, chro-
mium- and magnesium-formulated honey on glycaemic 
control, weight loss and lipid parameters in type 2 dia-
betes: An open-label cross-over randomised controlled 

https://doi.org/10.17306/J.AFS.001440
http://www.food.actapol.net/
https://doi.org/10.2337/dc06-0254
https://doi.org/10.2337/dc06-0254
https://doi.org/10.1016/j.jtemb.2020.126659
https://doi.org/10.1016/j.jtemb.2020.126659
https://doi.org/10.1111/jdi.13692
https://doi.org/10.1007/s12011-017-1128-6
https://doi.org/10.1007/s12011-017-1128-6
https://doi.org/10.1016/j.metabol.2006.02.021
https://doi.org/10.1007/s12011-013-9758-9
https://doi.org/10.1007/s12011-013-9758-9
https://doi.org/10.1385/bter:109:3:215
https://doi.org/10.1080/19390211.2016.1207124
https://doi.org/10.1080/19390211.2016.1207124
https://doi.org/10.1016/j.jtemb.2011.03.003
https://doi.org/10.1016/j.jtemb.2011.03.003
https://doi.org/10.4137/bmi.s38440
https://doi.org/10.4137/bmi.s38440
https://doi.org/10.7762/cnr.2020.9.2.97
https://doi.org/10.7762/cnr.2020.9.2.97
https://doi.org/10.2337/dc11-2339
https://doi.org/10.2337/dc11-2339
https://doi.org/10.3109/17477160903055937
https://doi.org/10.3109/17477160903055937
https://doi.org/10.1249/01.mss.0000235353.09061.54
https://doi.org/10.1249/01.mss.0000235353.09061.54
https://doi.org/10.1080/07315724.2001.10719050
https://doi.org/10.1080/07315724.2001.10719050
https://doi.org/10.1016/j.metabol.2007.07.007
https://doi.org/10.1016/j.metabol.2007.07.007


Zbierski, K., Krejpcio, Z.S. (2025). Effects of Chromium(III) Supplementation on Insulin Resistance and Diabetes – A Review. Acta 
Sci. Pol. Technol. Aliment., 24(4), 579–596. https://doi.org/10.17306/J.AFS.001440

596 www.food.actapol.net/

trial. European Journal of Nutrition, 55(3), 1123–1131. 
https://doi.org/10.1007/s00394-015-0926-x

Zhao, F., Pan, D., Wang, N., Xia, H., Zhang, J., Wang, 
S., Sun, G. (2022). Effect of chromium supplementa-
tion on blood glucose and lipid levels in patients with 

type 2 diabetes mellitus: A meta-analysis. Biological 
Trace Element Research, 200(2), 516–525. https://doi.
org/10.1007/s12011-021-02693-3

https://doi.org/10.17306/J.AFS.001440
http://www.food.actapol.net/
https://doi.org/10.1007/s00394-015-0926-x
https://doi.org/10.1007/s12011-021-02693-3
https://doi.org/10.1007/s12011-021-02693-3

