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ABSTRACT

Methods: A comprehensive literature search was conducted across seven electronic databases to identify relevant 
studies published up to December 2023. Inclusion criteria focused on randomized controlled trials included in 
systematic reviews or meta-analyses assessing curcumin’s effects on metabolic markers. Data were extracted 
systematically, and the methodological quality of included reviews was assessed using AMSTAR-2. Meta-analyses 
were performed using STATA 17 to synthesize outcomes for fasting blood glucose (FBG), glycated hemoglobin 
(HbA1c), lipid profiles, and other markers, employing random-effects models to account for heterogeneity.

Keywords: Antidiabetic potential; curcumin; diabetes; glycemic control; turmeric; type 2 diabetes mellitus.
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Diabetes is a chronic metabolic disease caused by 
either deficient insulin production (type 1 diabetes 
mellitus [T1DM]) or inefficient insulin utilization (type 

2 diabetes mellitus [T2DM]).1 Owing to the increased 
consumption of junk food, sedentary lifestyles, and 
physical inactivity, the incidence and prevalence of 
diabetes have been rapidly increasing and T2DM has 
become a global public health concern.2,3 According 

Results: Thirteen systematic reviews and meta-analyses of 63 unique randomized controlled trials involving 3706 
human participants met the inclusion criteria. The pooled analysis revealed that curcumin significantly reduced FBG 
(mean difference [MD] = −6.30 mg/dL; 95% CI: −9.33, −3.27), HbA1c (MD = −0.31%; 95% CI: −0.57, 
−0.05), low-density lipoprotein (LDL) cholesterol (MD = −5.95 mg/dL; 95% CI: −9.43, −2.47), and 
triglycerides (TG) (MD = −12.88 mg/dL; 95% CI: −20.09, −5.67) while increasing high-density lipoprotein 
(HDL) cholesterol (MD = 1.46 mg/dL; 95% CI: 0.37, 2.56). No significant effects were observed on total 
cholesterol, blood pressure, body mass index, blood urea nitrogen, or creatinine levels. Heterogeneity across 
studies was high but consistent with meta-analytical expectations for diverse populations and interventions.

Conclusions: Curcumin supplementation shows statistically significant improvements in glycemic control and lipid 
profiles in individuals with T2DM or hyperglycemia, supporting its potential as an adjunct therapy. 
However, its effects on renal markers, blood pressure, and body weight remain inconclusive. Moreover the 
efficacy of the crude powder of turmeric remain unexplored. Future trials should address long- term efficacy and 
safety to optimize the therapeutic role of curcumin and turmeric powder in diabetes management.
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Antidiabetic and Metabolic Effects of Turmeric (Curcuma Longa) 
in Patients with Type 2 Diabetes Mellitus or Hyperglycemia – A 
Systematic Meta-Review and Meta-Analysis

Background: Curcumin, the primary bioactive compound in turmeric (Curcuma longa Linn.), has 
demonstrated potential benefits in managing type 2 diabetes mellitus (T2DM) and hyperglycemia. This 
systematic meta-review aimed to evaluate the effectiveness of turmeric in improving glycemic control, lipid 
profiles, and other metabolic markers in the patients with T2DM or hyperglycemia.

INTRODUCTION
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to a report published by the International Diabetes 
Federation in 2023, over 537 million adults worldwide 
were affected by diabetes, with T2DM accounting for 
the vast majority of cases.4 T2DM is characterized by 
elevated blood glucose levels (hyperglycemia), resulting 
from insulin resistance, pancreatic β-cell dysfunction, 
or a combination of both.1,2 If left unmanaged, T2DM 
can lead to complications multiple organ systems, 
retinopathy, neuropathy, etc.3,5 These long-term 
complications reduce quality of life and substantially 
increase healthcare costs.6,7

Despite the availability of pharmacological interventions 
for managing T2DM, their long-term efficacy is often 
limited by their side effects,8,9 and many patients fail 
to achieve optimal glycemic control.5 This has increased 
interest in alternative and complementary therapies, 
particularly those derived from natural ingredients 
with fewer side effects.10,11 Curcumin, a major 
bioactive component of Curcuma longa (turmeric), has 
been studied extensively worldwide for its potential 
antidiabetic, anti-inflammatory, and antioxidant 
properties.12,13 Preclinical and clinical studies suggest 
that curcumin may help manage T2DM by improving 
glucose metabolism, increasing insulin sensitivity, and 
protecting β-cells from oxidative stress.14–17

While several systematic reviews and meta-analyses 
(SRMAs) have been conducted on the antidiabetic 
effects of curcumin in patients with T2DM,18–24 findings 
have been inconsistent. Some SRMAs reported significant 
improvements in glycemic control, whereas others 
reported minimal or inconsistent effects.25–28 A meta-
review, which involves reviewing and consolidating 
findings from multiple SRMAs29, can provide higher-level 
evidence, offering clearer insights for prevention and 
management. Hence, this systematic meta-review aimed 
to evaluate the effectiveness of turmeric in improving 
glycemic control, lipid profiles, and other metabolic 
markers in patients with T2DM or hyperglycemia.

METHODS

This meta-review followed a systematic approach 
to synthesize the evidence and used the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines to ensure a rigorous and 
transparent process.

Protocol and Search Strategy

Publications were systematically identified by searching 
seven databases: PubMed/Medline, the Cochrane 

Eligibility criteria

Population or Participants: Adult patients aged ≥18 
years with T2DM or metabolic disorders that are 
associated with hyperglycemia or hyperlipidemia were 
included, while studies focusing on patients with type 
1 diabetes, prediabetes, or gestational diabetes were 
excluded.

Interventions: The primary intervention of interest 
was Curcuma longa (turmeric) as a whole or its extract 
in the form of curcumin or curcuminoids or any other 
form administered in any form (e.g., capsules, powder, 
or syrup) and at any dosage. Reviews that included 
studies where curcumin was combined with other active 
pharmacological agents were excluded unless the data 
specifically reported the effects of curcumin alone.

Comparator: The outcomes of the studies were 
compared with those of the control group, which may 
have been either placebo, no treatment, standard 
treatment, or other antidiabetic therapies.

Outcome measures: The primary outcomes included 
diabetic profile markers, including fasting blood 
glucose (FBG), fasting insulin (FIL), and glycated 
hemoglobin (HbA1c) levels. In addition to these primary 
outcomes, surrogate markers of insulin resistance, the 
homeostatic model of insulin resistance (HOMA-IR) and 
the quantitative insulin sensitivity check index (QUICKI) 
were included. Similarly, the secondary outcomes 
were lipid profiles, including serum cholesterol levels; 
total cholesterol (TC), triglyceride (TG), low-density 
lipoprotein (LDL), high-density lipoprotein (HDL), blood 
pressure (BP), and body mass index (BMI); and associated 
adverse events and safety data.

Supplementary  file  1

Antidiabetic and Metabolic Effects of Turmeric (Curcuma Longa) in Patients with Type 2 Diabetes ...

Library, Web of Science, EMBASE, SCOPUS, CINAHL, and 
Google Scholar for peer-reviewed research articles. 
The search employed both MeSH terms and free-text 
keywords, including “Curcuma longa”, “Curcumin”, 
“Curcuminoids”, “Turmeric”, “Curcuma”, “Diabetes”, 
“Type 2 Diabetes”, “T2DM”, “Antidiabetic”, 
“Antimetabolic”, “Metabolic Effects”, “Hyperglycemia”, 
“Dysglycemia” and related synonyms. Boolean 
operators (AND, OR, and NOT) were used to optimize 
the search results, with specific strategies outlined in 

the reference list of all included 
studies was manually screened to identify any further 
relevant reviews. The studies were manually screened 
to identify any further relevant reviews. This study has 
been registered in PROSPERO (CRD42024468881).

https://jnhrc.com.np/index.php/jnhrc/libraryFiles/downloadPublic/3
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Study types: This meta-review included only SRMAs 
from RCTs evaluating the antidiabetic and metabolic 
effects of curcumin in patients with hyperglycemia, 
regardless of language. Reviews or meta-analyses that 
included studies other than RCTs, animal studies, in 
vitro studies, and RCTs with intervention durations of 
less than 4 weeks were excluded. Studies published 
from inception until December 31, 2023, were included.

Study selection process

Two independent reviewers screened the titles and 
abstracts of all the identified studies. Systematic 
selection of articles among different reviewers was 
performed via the Rayyan online software.30 Full-text 
articles were retrieved for studies that met the inclusion 
criteria or when eligibility was unclear. Discrepancies 
were resolved through discussion or consultation with a 
third reviewer. PRISMA flow diagram 2020 31 was used to 
document the selection process, including the number 
of studies identified, screened, included, and excluded, 
along with the reasons for exclusions.

Data Extraction

Study characteristics: Title of the study, author(s), 
publication year, country, study population, intervention, 
comparator, primary and secondary outcomes, and 
conclusion of the study.

Participant characteristics: Population, number of 
randomized controlled trials (RCTs) included in each 
SRMA, sample size (intervention and control group), and 
age.

Intervention characteristics: Type (whole turmeric 
powder, extract, curcumin, or curcuminoids), dosage, 
duration of intervention/treatment, and form of 
administration.

Outcome of metabolic profiles: Diabetic profile markers 
(FBG, HbA1c, FIL, QUICKI, and HOMA-IR), lipid profiles 
(TC, TG, LDL, and HDL), BMI, and any reported adverse 
events and safety data.

Assessment of quality of included SRMAs using the 
AMSTAR-2 tool

The quality of each included SRMA was assessed via the 
‘A MeaSurement Tool to Assess Systematic Reviews’v 
(AMSTAR 2) tool, which evaluates criteria across 16 
quality domains, such as study selection, risk of bias 
assessment, data synthesis, and overall review quality 

as high, moderate, or low quality on the basis of the 
following criteria.

High Quality: No critical flaws and minimal noncritical 
weaknesses.

Moderate Quality: No critical flaws but more than 
minimal noncritical weaknesses.

Low Quality: At least one critical flaw, but some 
strengths in other areas.

Data Synthesis and Statistical Analysis

For the qualitative data, a narrative synthesis was 
conducted to summarize key findings across the 
included systematic reviews, providing a comprehensive 
overview of the various interventions, study populations, 
and outcomes reported. To ensure accuracy and avoid 
duplication, all duplicate RCTs were removed from the 
extraction sheet, eliminating any overlap in studies 
before performing the meta-analysis.

Meta-analysis for quantitative data was conducted using 
STATA 17 software. Pooled effect sizes for outcomes 
were calculated via a random-effects model to account 
for variability among studies, as the included studies 
differed in methods, populations, and settings. The 
effect size of continuous outcomes was calculated 
with mean differences (MDs) and their 95% confidence 
intervals (CIs) to summarize the effects across studies. 
Heterogeneity among studies was assessed via the 
I² statistic; an I² value greater than 50% indicated 
substantial heterogeneity, and a p-value less than 0.05 
was assumed to be significant. A forest plot was used 
to visually present the MD pooled effect sizes and their 
95% CIs. All analyses adhered to standard meta-analytic 
guidelines, and the results were interpreted in the 
context of the observed heterogeneity and study quality.

RESULTS

The comprehensive literature search resulted in 3534 
articles, as described in the PRISMA flow chart in Figure 
1. Title and abstract screening were conducted on 2146 
articles, with 1388 duplicates removed. Subsequently, 
85 full-text articles were reviewed in detail, leading to 

32. Each domain was rated as Yes (Y), Partially Yes (PY), 
or No (N). The resulting overall ratings were categorized 

Data were independently extracted via a standardized 
spreadsheet by two reviewers, with discrepancies and 
disagreements resolved through discussion with a third 
reviewer. The following data were extracted into a 
Microsoft Excel spreadsheet:
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the inclusion of 13 articles for this meta-review based on the inclusion and exclusion criteria. The reasons for 
exclusion during the full-text screening process are provided in Supplementary file 2 and illustrated in Figure 1.

Identification of studies via databases and registers

Figure 1. PRISMA 2020 flow diagram for study selection from the literature search, selection, and inclusion/
exclusion process.

Characteristics of the included studies

This meta-review included 13 SRMAs with 191 RCTs investigating the effects of curcumin on glycemic control 
and related outcomes. The number of RCTs included in each SRMA varied widely, ranging from 3 to 59 per SRMA. 
Intervention durations ranged from 4 to 48 weeks, reflecting a combination of short- and long-term studies assessing 
the efficacy of curcumin. The conclusions drawn from the included SRMAs are also noted. (Table 1).

During the data extraction process, it was observed that the same RCT was reported by multiple SRMAs. A detailed 
examination was conducted to identify duplicates to ensure the accuracy and reliability of pooled analyses, leaving 
63 unique RCTs from which data on primary and secondary outcomes were extracted for further analyses. These 63 
trials were conducted across diverse countries, with sample sizes ranging from 20-797 individuals, with a combined 
total of 3706, with 1878 in the intervention groups and 1828 in the control groups. Most RCTs compared curcumin 
or turmeric to a placebo, with a few studies using active controls (e.g., metformin). Major findings across studies 
indicated significant improvements in FBG, HbA1c, lipid parameters, and inflammation markers in the intervention 

https://jnhrc.com.np/index.php/jnhrc/libraryFiles/downloadPublic/3


JNHRC Vol. 23 No. 2 Issue 67 April-June 2025220

Antidiabetic and Metabolic Effects of Turmeric (Curcuma Longa) in Patients with Type 2 Diabetes ...

Ta
bl

e 
1.

 G
en

er
al

 c
ha

ra
ct

er
is

ti
cs

 o
f 

th
e 

in
cl

ud
ed

 s
ys

te
m

at
ic

 r
ev

ie
w

s 
an

d 
m

et
a-

an
al

ys
es

 (
SR

M
As

) 
of

 r
an

do
m

iz
ed

 c
on

tr
ol

 t
ri

al
s.

 (
RC

Ts
)

S N
Au

th
or

 
Ye

ar
Co

un
tr

y
Se

ar
ch

 
du

ra
ti

on

To
ta

l 
Pa

rt
ic

ip
an

ts
 

(N
)

N
 

(In
te

rv
.)

N
 

(c
on

tr
ol

)
Po

pu
la

ti
on

M
ea

n 
ag

e 
of

 t
he

 
pa

rt
ic

ip
an

ts
In

te
rv

en
ti

on
O

ut
co

m
e

Ad
ve

rs
e 

ev
en

ts
Du

ra
ti

on
(w

ee
ks

)

N
o.

 o
f 

RC
T 

in
cl

ud
ed

Co
nc

lu
si

on
 o

f 
th

e 
in

cl
ud

ed
 

sy
st

em
at

ic
 r

ev
ie

w
s 

an
d 

m
et

a-
an

al
ys

es
 (

SR
M

A)

1
de

 M
el

o
IS

V,
 2

01
8 

22

Br
az

il
in

ce
pt

io
n 

to
 J

ul
y

20
17

1,
15

7
 7

75
 7

82

pr
e-

DM
, 

T2
DM

, 
hy

pe
rl

ip
id

em
ia

, 
M

et
S,

 h
ig

h 
AL

T,
 N

AF
LD

, 
Al

zh
ei

m
er

53
.0

2
cu

rc
um

in
oi

ds
, 

is
ol

at
ed

 c
ur

cu
m

in
, 

tu
rm

er
ic

 e
xt

ra
ct

FB
G

, 
H

bA
1C

, 
H

O
M

A
No

t 
re

po
rt

ed
4–

36
11

Is
ol

at
ed

 c
ur

cu
m

in
 o

r 
cu

rc
um

in
oi

ds
 a

lo
ne

 o
r 

in
 

co
m

bi
na

ti
on

 s
ig

ni
fic

an
tl

y 
re

du
ce

 t
he

 F
BG

 a
nd

 
H

bA
1c

 in
 t

he
 p

at
ie

nt
 w

it
h 

dy
sg

ly
ce

m
ia

.

2
Ta

br
iz

i R
,

20
18

 54
Ir

an
in

ce
pt

io
n 

to
 J

an
ua

ry
20

18
17

90
89

6
89

4

hy
pe

rl
ip

id
em

ia
, 

T2
DM

, A
CS

, 
M

et
S,

 O
be

se
, 

ov
er

w
ei

gh
t,

 
di

ab
et

ic
 

ne
ph

ro
pa

th
y,

 
NA

FL
D,

 C
AD

cu
rc

um
in

oi
ds

, 
cu

rc
um

in
 c

ap
su

le
, 

na
no

cu
rc

um
in

, 
cu

rc
um

in
oi

ds
 

+ 
bi

op
er

in
e,

 
tu

rm
er

ic
 p

ow
de

r 
+ 

m
et

fo
rm

in
, 

tu
rm

er
ic

 p
ow

de
r

FB
G

, 
H

bA
1C

, 
H

DL
-C

, 
H

O
M

A-
 IR

, 
LD

L-
C,

 T
C,

 
TG

No
t 

re
po

rt
ed

4–
36

26

Co
ns

um
pt

io
n 

of
 c

ur
cu

m
in

 
si

gn
ifi

ca
nt

ly
 r

ed
uc

es
 F

BG
, 

H
O

M
A-

IR
, 

H
bA

1c
, T

G
, 

an
d 

TC
 

le
ve

ls
 a

m
on

g 
pa

ti
en

ts
 w

it
h 

M
et

S 
an

d 
re

la
te

d 
di

so
rd

er
s,

 
ho

w
ev

er
, 

it
 d

oe
s 

no
t 

w
or

k 
fo

r 
LD

L-
C 

an
d 

H
DL

-C
 le

ve
ls

.

3
H

ua
ng

 J
,

20
19

 84
Ch

in
a

in
ce

pt
io

n 
to

 J
un

e
20

18
12

96
65

1
64

5

T2
DM

, 
M

et
S,

 
NA

FL
D,

 
hy

pe
rl

ip
id

em
ia

, 
CA

D,
 h

ig
h 

AL
T

51
.2

9

co
m

bi
ne

d 
cu

rc
um

in
oi

ds
 

(s
td

. 
cu

rc
um

in
 

70
–1

89
0 

m
g/

d)
, 

na
no

m
ic

el
le

 
cu

rc
um

in
, 

tu
rm

er
ic

 p
ow

de
r 

(s
td

. 
cu

rc
um

in
oi

ds
15

00
–3

00
0 

m
g/

d)

FB
G

, 
H

bA
1C

, 
H

O
M

A

M
ild

 
in

te
ns

it
y 

an
d 

sh
or

t 
du

ra
ti

on
 

re
po

rt
ed

 
in

 t
he

 
in

te
rv

en
ti

on
 

gr
ou

p.

4–
12

14

Cu
rc

um
in

 o
r 

co
m

bi
ne

d 
cu

rc
um

in
oi

ds
 im

pr
ov

es
 

gl
uc

os
e 

m
et

ab
ol

is
m

 
in

 p
at

ie
nt

s 
at

 r
is

k 
fo

r 
ca

rd
io

va
sc

ul
ar

 d
is

ea
se

, 
an

d 
he

nc
e 

it
 c

ou
ld

 e
xe

rt
 

ca
rd

io
pr

ot
ec

ti
ve

 e
ff

ec
ts

4
So

us
a 

20
20

 50
Br

az
il

no
t 

in
di

ca
te

d
21

11
10

T2
DM

--
Et

ha
no

lic
 e

xt
ra

ct
FB

G
, T

C,
 

TG
, 

H
DL

, 
LD

L,
 B

M
I

No
t 

re
po

rt
ed

4 
– 

8
11

Tu
rm

er
ic

 (
Cu

rc
um

a 
lo

ng
a)

 
an

d 
Pa

ss
io

n 
Fr

ui
t 

Pe
el

 
(P

as
si

flo
ra

 e
du

lis
) 

po
w

de
r 

sh
ow

ed
 s

ig
ni

fic
an

t 
eff

ec
ts

 o
n 

gl
yc

em
ic

 c
on

tr
ol

 r
at

he
r 

th
an

 
lip

id
 m

et
ab

ol
is

m
.

5
Al

to
be

lli
E,

 2
02

1 
55

It
al

y
20

00
 t

o 
20

M
ay

 2
01

4
59

0
29

6
29

4
T2

DM
57

.6
2

cu
rc

um
in

 c
ap

su
le

, 
na

no
cu

rc
um

in
, 

tu
rm

er
ic

 p
ow

de
r

BM
I, 

H
bA

1C
, 

H
DL

-C
, 

H
O

M
A,

 
LD

L-
C,

 T
C,

 
TG

No
t 

re
po

rt
ed

8–
24

7

It
 b

en
efi

ts
 g

lu
co

se
 

m
et

ab
ol

is
m

 m
or

e 
th

an
 

lip
id

 m
et

ab
ol

is
m

. 
Da

ily
 

su
pp

le
m

en
t 

of
 c

ur
cu

m
in

 
co

ul
d 

im
pr

ov
e 

gl
yc

em
ic

 
pr

ofi
le

s 
in

 u
nc

om
pl

ic
at

ed
 

T2
DM

 p
at

ie
nt

s.



JNHRC Vol. 23 No. 2 Issue 67 April-June 2025 221

Antidiabetic and Metabolic Effects of Turmeric (Curcuma Longa) in Patients with Type 2 Diabetes ...
Ta

bl
e 

1.
 G

en
er

al
 c

ha
ra

ct
er

is
ti

cs
 o

f 
th

e 
in

cl
ud

ed
 s

ys
te

m
at

ic
 r

ev
ie

w
s 

an
d 

m
et

a-
an

al
ys

es
 (

SR
M

As
) 

of
 r

an
do

m
iz

ed
 c

on
tr

ol
 t

ri
al

s.
 (

RC
Ts

)

S N
Au

th
or

 
Ye

ar
Co

un
tr

y
Se

ar
ch

 
du

ra
ti

on

To
ta

l 
Pa

rt
ic

ip
an

ts
 

(N
)

N
 

(In
te

rv
.)

N
 

(c
on

tr
ol

)
Po

pu
la

ti
on

M
ea

n 
ag

e 
of

 t
he

 
pa

rt
ic

ip
an

ts
In

te
rv

en
ti

on
O

ut
co

m
e

Ad
ve

rs
e 

ev
en

ts
Du

ra
ti

on
(w

ee
ks

)

N
o.

 o
f 

RC
T 

in
cl

ud
ed

Co
nc

lu
si

on
 o

f 
th

e 
in

cl
ud

ed
 

sy
st

em
at

ic
 r

ev
ie

w
s 

an
d 

m
et

a-
an

al
ys

es
 (

SR
M

A)

6
Ch

ie
n 

20
21

 57
Ta

iw
an

in
ce

pt
io

n 
th

ro
ug

h 
28

 
No

ve
m

be
r 

20
20

.

16
8

87
81

PC
O

S
26

.1
Cu

rc
um

in
 (

10
0 

– 
20

00
 m

g)

BM
I, 

H
bA

1C
, 

FI
L,

 H
DL

, 
H

O
M

A,
 L

DL
, 

TC
, T

G

No
t 

re
po

rt
ed

6-
12

3

Cu
rc

um
in

 m
ay

 im
pr

ov
e 

gl
yc

em
ic

 c
on

tr
ol

 a
nd

 li
pi

d 
m

et
ab

ol
is

m
 in

 t
he

 p
at

ie
nt

s 
w

it
h 

PC
O

S 
an

d 
m

et
ab

ol
ic

 
ab

no
rm

al
it

y 
w

it
ho

ut
 

si
gn

ifi
ca

nt
 a

dv
er

se
 e

ff
ec

ts
.

7
Ji

e 
20

21
 58

Ch
in

a
in

ce
pt

io
n 

to
 J

ul
y 

30
, 

20
21

.
29

0
15

5
13

5
DK

D

Cu
rc

um
in

, 
Tu

rm
er

ic
 c

ap
su

le
 

15
00

 m
g/

da
y,

 
Na

no
cu

rc
um

in
 

ca
ps

ul
e 

80
 m

g/
d

SC
r, 

BU
N,

 
TC

, T
G

, 
H

DL
, 

LD
L,

 
FB

G
, 

SB
P,

 
DB

P

No
t 

re
po

rt
ed

4-
12

5

Cu
rc

um
in

 s
up

pl
em

en
ta

ti
on

 
pr

ov
id

es
 s

ig
ni

fic
an

t 
im

pr
ov

em
en

ts
 in

 t
he

 S
Cr

, 
TC

, 
DB

P,
 a

nd
 F

BG
 le

ve
ls

 in
 

pa
ti

en
ts

 w
it

h 
DK

D,
 w

it
h 

m
od

er
at

e 
ce

rt
ai

nt
y 

of
 

ev
id

en
ce

.

8
Zh

an
g 

T,
20

22
 60

Ch
in

a

in
ce

pt
io

n 
to

 3
Se

pt
em

be
r

20
20

60
8

30
3

30
5

T2
DM

53
.5

2

cu
rc

um
in

oi
ds

, 
cu

rc
um

in
, 

cu
rc

um
in

oi
d-

 
pi

pe
ri

ne
, 

tu
rm

er
ic

FB
G

, 
H

bA
1C

, 
H

DL
, 

H
O

M
A-

 
IR

, 
LD

L-
C,

 
TC

, T
G

M
ild

 a
dv

er
se

 
ev

en
ts

 
re

po
rt

ed
 in

 
bo

th
 g

ro
up

s.

8–
24

12

Cu
rc

um
in

 m
ay

 a
ss

is
t 

in
 

im
pr

ov
in

g 
th

e 
in

su
lin

 
re

si
st

an
ce

, 
gl

yc
em

ic
 c

on
tr

ol
, 

an
d 

de
cr

ea
se

d 
TG

 a
nd

 T
C 

in
 

pa
ti

en
ts

 w
it

h 
T2

DM
.

9
Zh

en
g 

ZH
,

20
21

 59
Ch

in
a

in
ce

pt
io

n 
to

 
De

ce
m

be
r

20
20

53
3

26
7

26
6

T2
DM

53
.8

3

C3
 c

om
pl

ex
 

+ 
Bi

op
er

in
e,

 
Th

er
ac

ur
m

in
, 

cu
rc

um
in

 
su

pp
le

m
en

t,
 

tu
rm

er
ic

 c
ap

su
le

BM
I, 

FB
G

, 
H

bA
1C

, 
H

DL
-C

, 
LD

L-
C,

TC
, T

G

No
t 

re
po

rt
ed

8–
24

8

Cu
rc

um
in

 c
an

 e
ff

ec
ti

ve
ly

 
im

pr
ov

e 
m

ul
ti

pl
e 

bi
oc

he
m

ic
al

 in
di

ce
s 

in
 

pa
ti

en
ts

 w
it

h 
ty

pe
 2

 d
ia

be
te

s 
an

d 
re

du
ce

 t
he

 r
is

k 
of

 C
VD

 
an

d 
ri

sk
 o

f T
2D

M
 s

up
po

rt
in

g 
it

s 
po

te
nt

ia
l a

s 
an

 a
dj

un
ct

 
th

er
ap

y.

10
As

ht
ar

y-
 

La
rk

y 
D,

20
21

 85

Ir
an

in
ce

pt
io

n 
to

 M
ay

20
21

51
0

26
9

24
1

NA
FL

D,
 

M
et

S,
 T

2D
M

, 
M

ig
ra

in
e,

 T
2D

M
 

on
 d

ia
ly

si
s

50
.5

2
 n

an
oc

ur
cu

m
in

FB
G

, 
H

DL
- 

C,
 L

DL
-C

, 
SB

P,
 T

C,
 T

G
No

t 
re

po
rt

ed
6–

12
9

 N
an

oc
ur

cu
m

in
 

su
pp

le
m

en
ta

ti
on

 im
pr

ov
es

 
gl

yc
em

ic
 a

nd
 li

pi
d 

pr
ofi

le
s 

he
nc

e 
re

du
ce

s 
th

e 
ri

sk
 o

f 
ca

rd
io

va
sc

ul
ar

 d
is

ea
se

s.



JNHRC Vol. 23 No. 2 Issue 67 April-June 2025222

Antidiabetic and Metabolic Effects of Turmeric (Curcuma Longa) in Patients with Type 2 Diabetes ...

Ta
bl

e 
1.

 G
en

er
al

 c
ha

ra
ct

er
is

ti
cs

 o
f 

th
e 

in
cl

ud
ed

 s
ys

te
m

at
ic

 r
ev

ie
w

s 
an

d 
m

et
a-

an
al

ys
es

 (
SR

M
As

) 
of

 r
an

do
m

iz
ed

 c
on

tr
ol

 t
ri

al
s.

 (
RC

Ts
)

S N
Au

th
or

 
Ye

ar
Co

un
tr

y
Se

ar
ch

 
du

ra
ti

on

To
ta

l 
Pa

rt
ic

ip
an

ts
 

(N
)

N
 

(In
te

rv
.)

N
 

(c
on

tr
ol

)
Po

pu
la

ti
on

M
ea

n 
ag

e 
of

 t
he

 
pa

rt
ic

ip
an

ts
In

te
rv

en
ti

on
O

ut
co

m
e

Ad
ve

rs
e 

ev
en

ts
Du

ra
ti

on
(w

ee
ks

)

N
o.

 o
f 

RC
T 

in
cl

ud
ed

Co
nc

lu
si

on
 o

f 
th

e 
in

cl
ud

ed
 

sy
st

em
at

ic
 r

ev
ie

w
s 

an
d 

m
et

a-
an

al
ys

es
 (

SR
M

A)

11
Ti

an
 J

,
20

22
 56

Ir
an

in
ce

pt
io

n 
to

 M
ar

ch
20

22
56

5
28

4
28

1
T2

DM
41

–
60

.9
5

tu
rm

er
ic

, 
cu

rc
um

in
oi

ds
, 

an
d 

cu
rc

um
in

, 
na

no
- 

cu
rc

um
in

TG
, 

LD
L,

 
H

DL
, 

H
bA

1c
, 

FB
G

No
t 

re
po

rt
ed

4–
12

9

Cu
rc

um
in

 h
as

 p
ro

m
is

in
g 

eff
ec

ts
 o

n 
im

pr
ov

in
g 

di
ab

et
ic

 
an

d 
lip

id
 p

ro
fil

es
 in

 p
at

ie
nt

s 
w

it
h 

T2
DM

, 
an

d 
he

nc
e 

ca
n 

be
 u

se
d 

as
 p

ot
en

ti
al

 
th

er
ap

eu
ti

c 
op

ti
on

s 
of

 T
2D

M
.

12
Yu

an
 F,

20
22

 86
Ch

in
a

no
t 

in
di

ca
te

d
15

09
75

2
75

7

T2
DM

, 
M

et
S,

 
O

ve
rw

ei
gh

t,
 

O
be

se
, 

NA
FL

D,
hy

pe
rl

ip
id

em
ia

,
pr

e-
DM

50
.0

3

cu
rc

um
in

oi
ds

, 
cu

rc
um

in
, 

cu
rc

um
in

oi
d-

 
pi

pe
ri

ne
, 

na
no

- 
cu

rc
um

in
oi

ds
, 

tu
rm

er
ic

FB
G

, 
H

bA
1C

No
t 

re
po

rt
ed

4–
24

17

Tu
rm

er
ic

 a
nd

 c
ur

cu
m

in
oi

ds
 

de
cr

ea
se

 F
BG

, i
ns

ul
in

, H
bA

1c
 

an
d 

H
O

M
A-

IR
 s

ig
ni

fic
an

tl
y 

an
d 

th
e 

eff
ec

t 
is

 m
or

e 
pr

on
ou

nc
ed

 if
 u

se
d 

fo
r 

m
or

e 
th

an
 8

 w
ee

ks
.

13
De

hz
ad

 
20

23
 87

Ir
an

in
ce

pt
io

n 
up

 t
o 

O
ct

ob
er

 
20

22
.

38
79

19
62

19
18

Pa
ti

en
t 

w
it

h 
di

st
ur

be
d 

gl
yc

em
ia

18
-6

5
Cu

rc
um

in
, 

Tu
rm

et
ic

, 
cu

rc
um

in
oi

ds

FB
G

, 
H

bA
1C

, 
FI

L,
 

H
O

M
A-

IR
No

t 
re

po
rt

ed
4-

36
59

Tu
rm

er
ic

/c
ur

cu
m

in
 

si
gn

ifi
ca

nt
ly

 r
ed

uc
es

 F
BG

, 
in

su
lin

, 
H

bA
1c

 a
nd

 H
O

M
A-

IR
, 

he
nc

e 
   

ca
n 

be
 u

se
 a

s 
a 

co
m

pl
em

en
ta

ry
 t

he
ra

py
 f

or
 

dy
sg

ly
ce

m
ia

.

To
ta

l n
o.

 o
f 

pa
rt

ic
ip

an
ts

12
,9

17
59

33
58

27
 T

ot
al

 N
o.

 R
CT

s 
in

cl
ud

ed
 in

 1
3 

in
cl

ud
ed

 S
RM

A
19

1

Du
pl

ic
at

e 
RC

Ts
 =

 1
28

 
(e

xc
lu

de
d)

%
 D

up
lic

at
io

n 
of

 R
CT

S 
= 

12
8/

19
1*

10
0 

= 
67

%
In

cl
ud

e 
RC

TS
 =

 1
91

-1
28

 
= 

63



JNHRC Vol. 23 No. 2 Issue 67 April-June 2025 223

Antidiabetic and Metabolic Effects of Turmeric (Curcuma Longa) in Patients with Type 2 Diabetes ...

groups (Supplementary file S3).

The types of curcumin used in the intervention groups 
and their respective dose ranges were as follows: 
curcuminoid 70 mg/day to 1795 mg/day, curcumin 1000 
mg/day to 1500 mg/day, curcuminoid-piperine 500–5 
mg/day to 1000–10 mg/day, nanocurcumin 80 mg/day, 
phospholipidated curcumin 200 mg/day to 330 mg/day, 
turmeric 1500 mg/day to 2400 mg/day, and unformulated 
curcumin 1000 mg/day. The control groups in the 
studies received either a placebo or standard diabetes 
treatment (e.g., biguanide or sulfonylurea group drugs). 
Supplementary presents a detailed overview of the 63 
included RCTs ((Supplementary file S3).

Supplementary file 4 summarizes the findings from the 
included SRMAs on the glycemic and metabolic effects 
of curcumin or turmeric in patients with type 2 diabetes 
mellitus (T2DM) or related conditions. It highlights 
outcomes such as FBG, HbA1c, insulin resistance (HOMA-
IR), BMI, and lipid profiles (TC, TG, LDL, HDL). The results 
include mean differences with confidence intervals, 
heterogeneity (I²), and analysis models, showing consistent 
improvements in glycemic and lipid parameters across 
most SRMAs. Among the 63 included RCTs, approximately 
half [30 (47.6%)] had an intervention duration of less than 
12 weeks, with the minimum duration being 4 weeks 33–36 
and the maximum duration being 48 weeks 37. Similarly, 
24 (38%) of the RCTs focused on T2DM patients 33–36,38–53 
(Supplementary file S4).

Supplementary file S5 presents a quality assessment of 
the 13 SRMAs included in the meta-review. Five SRMAs (de 
Melo 2018 22, Tabrizi 2018 54, Altobelli 2021 55, Tian 2022 
56, and Dehzad 2023 24) were rated as high quality owing 
to strong adherence to the AMSTAR-2 criteria, including 
rigorous protocol registration, comprehensive literature 
searches, and appropriate meta-analytic methods. 
Another six studies (Chien 2021 57, Jie 2021 58, Zheng 
2021 59, Ashtary 2021, Yuan 2022, and Huang 2019) were 
of moderate quality, whereas two studies (Sousa 2020, 
Zhang 2022) were rated as low quality. Further details of 
the findings are depicted in Supplementary file S5.

Supplementary file S6 provides a comprehensive PRISMA 
2020 checklist detailing the adherence of the meta-
review to established guidelines for reporting systematic 
reviews.

Outcome Measurement

The primary outcomes commonly assessed across these 
studies included glycemic control (FBG, HbA1c, insulin, 

HOMA-IR, and QUICKI). In addition to primary outcomes, 
several reviews also assessed secondary outcomes, 
including lipid profiles (TG, total cholesterol, HDL, and 
LDL), renal function indicators (BUN, serum creatinine, 
and proteinuria), and BMI. The unit of measurement for 
FBS, TG, TC, HDL, LDL, BUN, and SC is mg/dL. Similarly, 
the unit of measurement for insulin is micro-IU/dL, 
HbA1c is expressed as a percentage, and proteinuria 
is expressed in grams/24 hours. As ratio measures, the 
HOMA-IR and QUICKI are unitless.

Glycemic profile

Glycated hemoglobin (HbA1C) Level

An analysis of 26 RCTs revealed that supplementation 
with curcumin/turmeric significantly decreased HbA1c 
levels in the intervention group (MD = -0.31 mg/dL; 95% 
CI = −0.57, -0.05; I2 = 96.27%) (Figure 2a) 

Fasting Blood Sugar (FBS) Level

The pooled results from 53 RCTs revealed that, 
compared with placebo or standard treatment, curcumin 
significantly reduced FBG levels (MD = −6.30 mg/dL; 95% 
CI: -9.33, -3.27; I2 = 96.86%). (Figure 2b)

Fasting Insulin Level (FIL)

An analysis of 28 RCTs revealed that supplementation 
with curcumin/turmeric did not affect fasting serum 
insulin levels (MD = -0.58; 95 mIU/L, 95% CI = −1.16, 
0.00; I2 = 91.83%) (Figure 2c).

Quantitative Insulin Sensitivity Check Index (QUICKI)

An analysis of six RCTs revealed that supplementation 
with curcumin/turmeric did not affect the QUICKI levels 
in the intervention group (MD = 0.00; 95% CI: -0.00, 0.01; 
I2 = 83.45%) (Figure 2d).

Homeostatic Model Assessment of Insulin Resistance 
(HOMA-IR)

An analysis of 26 RCTs revealed that supplementation 
with curcumin/turmeric did not affect the HOMA-IR level 
in the intervention group (MD = -0.17; 95% CI: −0.68, 
0.33; I2 = 99.38% (Figure 2e).

https://jnhrc.com.np/index.php/jnhrc/libraryFiles/downloadPublic/3
https://jnhrc.com.np/index.php/jnhrc/libraryFiles/downloadPublic/3
https://jnhrc.com.np/index.php/jnhrc/libraryFiles/downloadPublic/3
https://jnhrc.com.np/index.php/jnhrc/libraryFiles/downloadPublic/3
https://jnhrc.com.np/index.php/jnhrc/libraryFiles/downloadPublic/3
https://jnhrc.com.np/index.php/jnhrc/libraryFiles/downloadPublic/3
https://jnhrc.com.np/index.php/jnhrc/libraryFiles/downloadPublic/3
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Figure 2. Forest plots showing the mean differences in Glycemic profile a) glycated hemoglobin (HbA1c), 
b) fasting insulin concentration (FIL), c) fasting blood glucose level (FBG), d) quantitative insulin sensitivity 
check index (QUICKI), and e) homeostatic model of insulin resistance (HOMA-IR) between the Curcuma longa 
supplementation group and the control group.
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Lipid profile:

High Density Lipoprotein (HDL) Level

An analysis of 45 RCTs revealed that supplementation 
with curcumin/turmeric significantly increased HDL 
levels (MD = 1.46 mg/dL; 95% CI: 0.37, 2.56; I2 = 74.28%) 
in the intervention group (Figure 3a).

Low Density Lipoprotein (LDL) Level

Analysis of 44 RCTs revealed that supplementation with 
curcumin/turmeric significantly decreased LDL levels 
in the intervention group (MD = -5.95 mg/dL; 95% CI: 
−9.43, -2.47; I2 = 74.61%). (Figure 3b).

Triglyceride (TG) Level

Analysis of 43 RCTs revealed that supplementation with 
curcumin/turmeric significantly decreased the TG level 
in the intervention group (MD = -12.88 mg/dL; 95% CI: 
-20.09, -5.67; I2 = 93.42%) (Figure 3c).

Total Cholesterol (TC) Level

Analysis of 42 RCTs revealed that supplementation with 
curcumin/turmeric did not significantly affect TC (MD = 
-3.87 mg/dL; 95% CI: -11.08, 3.34; I2 = 93.41%) (Figure 
3d).

Renal markers:

Serum Creatinine (SCT) Level

An analysis of five RCTs indicated that supplementation 
with curcumin/turmeric did not affect the serum 
creatinine level between the curcumin group and the 
control group (MD = −0.11 mg/dL; 95% CI: −0.25, 0.03; 
I2 = 83.57%) (Figure 4a).

Proteinuria

Analysis of three RCTs indicated that supplementation 
with curcumin/turmeric did not affect DBP levels 
between the curcumin and control groups (MD = −0.18 
gm/24 hours; 95% CI: −0.38, 0.03; I2 = 0%) (Figure 4b).

Blood Uriea Nitrogen (BUN) Level

Three RCTs reported no difference in BUN between the 
intervention and control groups (MD = 0.55 mg/dL; 95% 
CI = −1.02, 2.13; I2 = 0%) (Figure 4c).

Blood pressure:

Systolic Blood Pressure (SBP)

An analysis of nine RCTs indicated that supplementation 
with curcumin/turmeric did not affect SBP between the 
curcumin and control groups (MD = −2.69 mmHg; 95% CI: 
−6.10, 0.71; I2 = 84.40%) (Figure 6a).

Diastolic Blood Pressure (DBP)

An analysis of eight RCTs indicated that supplementation 
with curcumin/turmeric did not affect DBP levels 
between the curcumin and control groups (MD = −0.28 
mmHg; 95% CI: −2.97, 2.40; I2 = 88.26%) (Figure 6b).

Adverse Events and Safety

Qualitative data synthesis was performed for the 
adverse events and safety profile analysis. In terms 
of safety, curcumin was generally well tolerated 
across all included studies. Adverse events, including 
gastrointestinal discomfort and nausea, were rare and 
mostly mild. No serious adverse effects were reported, 
and curcumin supplementation was considered safe 
for use at doses of up to 2500 mg per day (Table 1, 
Supplementary file S3).

Body Mass Index (BMI)

The effect of curcumin/turmeric supplementation on 
the BMI of participants with T2DM was analyzed across 
the included SRMAs. The pooled results from 20 RCTs 
revealed no significant effect of curcumin on BMI (MD = 
-0.47 kg/m2, 95% CI: -0.99, 0.04, I2 = 58.42%) (Figure 5).
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Figure 3. Forest plots showing the mean difference in lipid profile a) high-density lipoprotein (HDL) level, b) 
low-density lipoprotein (LDL) level, c) triglyceride (TG), and d) total cholesterol (TC) between the Curcuma 
longa supplementation group and the control group. 
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a. Creatinine

b. Proteinuria

c. BUN

Figure 4. Forest plot showing the mean difference 
and in renal parameters a) Creatinine, b) 
Proteinuria c) BUN, between the Curcuma longa 
supplementation group and the control group.

Figure 5. Forest plot showing the mean difference 
in BMI between the Curcuma longa supplementation 
group and the control group.

DISCUSSION

This meta-review synthesized data from 13 SRMAs 
to assess the potential antidiabetic and metabolic 
effects of curcumin/turmeric in patients with T2DM 
or hyperglycemia. The analyses revealed a significant 
effect of curcumin/turmeric supplementation on FBG 
(decrease), HbA1c (decrease), HDL (increase), LDL 
(decrease), and TG (decrease) in the intervention 
groups. However, no significant changes were observed 
in insulin levels, renal markers, BMI, or blood pressure. 
These results provide evidence supporting the potential 
role of curcumin in improving glycemic control and 
metabolic profiles in T2DM and hyperglycemic patients.

The meta-analysis revealed a significant reduction in 
FBG levels compared with placebo or standard treatment 
following curcumin supplementation. This finding aligns 
with the hypothesis that curcumin enhances insulin 
sensitivity and modulates glucose metabolism.60–62 
The anti-inflammatory properties of curcumin 63,64 and 
its ability to downregulate cytokine production65,66 
and improve endothelial function likely contribute 
to these effects.3,67,68 However, studies using higher 
doses of curcumin (≥500 mg/day) formulations with 
enhanced bioavailability have shown more pronounced 
reductions in FBG, indicating a potential dose-response 
relationship.27,28,69



JNHRC Vol. 23 No. 2 Issue 67 April-June 2025228

Antidiabetic and Metabolic Effects of Turmeric (Curcuma Longa) in Patients with Type 2 Diabetes ...

a. SBP

b. DBP

Figure 6. Forest plot showing the mean difference 
in blood pressure a) SBP and b) DBP between the 
Curcuma longa supplementation group and the 
control group.

This study revealed a significant reduction in 
HbA1c levels associated with curcumin/turmeric 
supplementation, which aligns with a growing body of 
literature supporting the role of curcumin in improving 
glycemic control in patients with T2DM. A systematic 
review supported our results, demonstrating that 
curcumin supplementation significantly reduced both 

FBG and HbA1c levels in multiple studies, highlighting 
its potential as an effective intervention for glycemic 
management in T2DM patients.70 For HbA1c, a marker of 
long-term glycemic control, curcumin supplementation 
significantly decreased HbA1c, particularly in studies 
with longer intervention durations (≥12 weeks), such as 
the study by Chuengsamarn et al.40,71 These effects can 
be attributed to the anti-inflammatory and antioxidant 
properties of curcumin, which reduce oxidative stress 
and improve β-cell function.5,72 HbA1c reductions are 
critical in mitigating the long-term complications 
of diabetes, such as neuropathy, retinopathy, and 
cardiovascular diseases.40,73

Conversely, the effect of curcumin on FIL level was not 
significant in the pooled analysis. While curcumin may 
improve insulin sensitivity, its direct effects on insulin 
secretion may be limited. This result is consistent with 
the findings of Pathomwichaiwat et al., 28,74 who noted 
that the primary mechanism of action of curcumin may 
lie in reducing insulin resistance rather than stimulating 
insulin production. Similarly, turmeric/curcumin 
supplementation not only reduces HbA1c levels but also 
positively impacts fasting insulin levels and homeostatic 
model assessment of insulin resistance (HOMA-IR) 24,75. 
These findings suggest that curcumin may enhance 
insulin sensitivity and contribute to improved metabolic 
profiles. addtionally, the anti-inflammatory and 
antioxidant properties of curcumin play crucial roles in 
mitigating oxidative stress and inflammation, which are 
key contributors to the pathophysiology of diabetes.

The effect of curcumin on lipid profiles was mixed. 
Significant reductions in LDL and improvements in TG 
and HDL levels were noted. These findings align with 
those of Kocaadam and Şanlier26,73, who suggested 
that the lipid-lowering effects of curcumin are more 
prominent in LDL reduction, potentially through its role 
in inhibiting lipid peroxidation and modulating enzymes 
involved in lipid metabolism. However, variability in 
outcomes may be attributable to differences in curcumin 
formulation, dosage, and study populations, with some 
studies using enhanced curcumin formulations (e.g., 
nanocurcumin, curcumin-phospholipid complexes), 
dosage, and duration of treatment.6

In terms of renal function markers, curcumin/turmeric 
supplementation did not affect outcomes such as BUN, 
creatinine, or proteinuria. While some studies reported 
slight decreases, others reported no significant effects. 
Chronic hyperglycemia in T2DM patients can lead to renal 
damage via increased production of reactive oxygen 
species (ROS) and other glycation end products.76,77 The 
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ability of curcumin to neutralize ROS and downregulate 
inflammatory pathways may thus play a role in reducing 
the levels of BUN and creatinine. 66 Curcumin may act 
as an adjuvant therapy for the treatment of proteinuria 
in T2DM patients, but effects may take two months or 
longer.78

CONCLUSIONS

.
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