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1. ABSTRACT

Cinnamon is one of the most well-known and widely used spices in the
world, but its scientific interest extends far beyond its intense aroma and
use in baking. In recent years, it has been studied as a possible nutritional
support in the metabolic field, especially in relation to glycemia, insulin,
lipid profile, inflammation, and oxidative stress. This attention stems
from a simple fact: many people want to understand if a common spice
can play a concrete role in daily health, especially when it comes to
glycemic control or cardiometabolic well-being. At the same time,
however, cinnamon is not a single, uniform ingredient. Different species
exist, with varying chemical compositions, aromas, and safety profiles;
furthermore, the product form, dose, and frequency of use profoundly
change the biological significance of what is consumed. For this reason,
discussing cinnamon seriously requires considering botany, chemistry,
physiology, and food safety together. Ceylon cinnamon, for example, is
often preferred for more regular use, while cassia is more common but
can contain higher amounts of coumarin, a natural substance that
warrants attention with frequent consumption. Biologically, the most
studied compounds include cinnamaldehyde and various polyphenols,
molecules that in experimental models appear to interact with cellular
pathways involved in energy metabolism and inflammatory response.
However, this does not mean that every benefit observed in the
laboratory automatically translates into a robust clinical effect in
humans. Available studies are interesting but heterogeneous: some show
modest improvements, others null or inconclusive results, which calls for
a cautious but not prejudiced interpretation. In this article, we will
explore what makes cinnamon different from other spices, what
mechanisms might explain its effects, what clinical evidence truly exists,
what limitations need to be considered, and how to incorporate it into
the diet realistically and safely. Specifically, the article will address:

» Differences between Ceylon cinnamon, cassia, and quality

* Possible effects on glycemia, insulin, and lipids

* Biological mechanisms: AMPK, mTOR, GLUT4, and inflammation
» Safety, dose, coumarin, and drug interactions

e Practical use, scientific evidence, and real limitations
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MISSION

LIFE Science Hub - Journal of Science nasce con
['obiettivo di rendere accessibile il sapere scientifico
senza rinunciare a rigore metodologico, qualita delle
fonti e autorevolezza dei contenuti. La rivista
promuove la diffusione della conoscenza nelle scienze
della salute, della nutrizione, della medicina e della
longevita, creando un ponte tra il mondo della ricerca
e lasocieta.

Attraverso articoli, revisioni, approfondimenti e
contributi di esperti, il Journal valorizza la medicina e
la scienza basate sulle evidenze, favorendo una
corretta interpretazione dei dati scientifici e
contrastando la disinformazione. Ogni contenuto &
sviluppato con l'obiettivo di tradurre la complessita
della ricerca in informazioni comprensibili, utili e
applicabili, mantenendo intatti i principi di
accuratezza, trasparenza e indipendenza scientifica.

Libera da condizionamenti politici, industriali e
commerciali, la rivista si propone come uno spazio
editoriale autorevole e indipendente, dedicato alla
promozione della cultura scientifica,
dell'aggiornamento professionale e della crescita

della consapevolezza sanitaria nella popolazione.
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2. WHAT IS CINNAMON, WHAT SPECIES
EXIST, AND WHY QUALITY MATTERS

Cinnamon is the spice obtained from the dried inner
bark of trees of the genus Cinnamomum, a complex
plant matrix where aroma and biological properties
depend on the final chemical composition. When
discussing cinnamon properties and benefits, it is not
enough to refer to the generic name: the botanical
species, the drying process, and preservation
determine how much cinnamaldehyde, how many
cinnamon polyphenols, and how much real variability
are present in the product. This is why two samples
sold as "cinnamon" can have different characteristics,
both sensorially and nutritionally [5].In practice, the
difference between a more standardized product and a
more variable one changes the meaning of any result
reported in the literature: a response observed with an
extract or with a specific raw material does not
automatically transfer to every powder or stick on the
market. Reviews on cinnamon and metabolism
emphasize that botanical identity and product quality
are an integral part of scientific interpretation [6]. For
this reason, before discussing metabolic mechanisms,
a clear understanding of what we are actually
consuming is needed: an aromatic spice, a plant raw
material, or a preparation with more defined
characteristics. This premise is useful because the
potential interest of the spice concerns not only its
aroma but also how the product is interpreted in
studies and in daily food use. Before discussing
cinnamon and glycemia or cinnamon and insulin
resistance, it is worth clarifying which commercial
forms we encounter most often and why quality is not
a secondary detail:

* The botanical species guides the chemical profile,
aroma, and food use.

* Processing modifies stability, sensory intensity, and
product consistency.

* Preservation influences freshness, reliability, and
content of active compounds.

* The label is essential for correctly interpreting
studies and commercial products.

After defining why quality matters, it's useful to
distinguish the main commercial forms of the spice.
This difference helps to accurately interpret both
scientific data and purchasing choices.
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2.1 Ceylon cinnamon and Cassia
cinnamon: real differences

Ceylon cinnamon and Cassia cinnamon are the two
most common commercial forms, but they do not have
the same botanical and chemical profile. The former is
often considered more valuable for its aroma and
organoleptic finesse; the latter is more common, more
intense, and generally richer in coumarin, a substance
that requires attention if consumption is regular [1].
This difference is not just about taste: it changes how
the product is interpreted, especially when cinnamon
is evaluated for continuous use and not as a simple
occasional flavoring. From a health perspective, the
central point is that the species declared on the label
helps to better understand the relationship between
potential benefits and practical limitations. Even in
scientific literature, results obtained with a specific
raw material cannot be automatically applied to all
commercially available cinnamons. This is why the
distinction between Ceylon and Cassia is the first
useful filter for seriously discussing quality, food use,
and safety, even before considering possible metabolic
effects.

2.2 Where cinnamon comes from and how
it's produced

Cinnamon comes from the inner bark of tropical trees
of the genus Cinnamomum, cultivated in warm, humid
areas. After harvesting, the bark is dried and processed
into sticks or powder, but each step can influence the
aromatic intensity, stability, and content of its
characteristic compounds. Storage is also important,
as a product poorly exposed to light, heat, or humidity
loses quality and becomes less reliable in practical
terms. Guidelines on the characterization of flavorings
emphasize that identity, production process,
composition, and stability are central elements for
correctly defining an ingredient [2]. For consumers,
this means that origin, botanical name, and processing
methods are not marginal details. A well-preserved
stick can be more useful than an anonymous, oxidized
powder, especially if one wants to evaluate the spice as
part of a health-oriented diet and not just as a
seasoning. Quality, therefore, is the bridge between

the botanical world and practical use in the kitchen.
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2.3 Bioactive compounds in cinnamon:
cinnamaldehyde, polyphenols, and
eugenol

Cinnamon contains a complex mixture of bioactive
molecules, and its nutritional interest stems precisely
from this composition. Cinnamaldehyde is the most
characteristic aromatic compound and one of the most
studied molecules for its potential biological effects,
but it does not act alone. Polyphenols, flavonoids,
cinnamic acid, and eugenol jointly contribute to the
activities observed in the laboratory and in human
studies [5]. This plurality is important because it
suggests that the spice functions as an integrated
biological matrix, not as a single isolated active
ingredient. In practice, the final profile depends on the
species, processing, and the body's ability to absorb

and  metabolize the  different compounds.
Pharmacological reviews indicate that
cinnamaldehyde is involved in oxidative,

inflammatory, and metabolic processes, but these
observations do not equate to definitive clinical proof
[11]. For the reader, the message is simple: cinnamon
has a biological rationale, but its real significance
depends on what is bought, how it is stored, and how
it will be studied in subsequent chapters.

3. CINNAMON AND METABOLISM: HOW IT
AFFECTS GLYCEMIA, INSULIN, AND LIPIDS

In human metabolism, cinnamon is primarily studied
for its potential impact on glucose metabolism, which
refers to the set of processes by which the body
uses, and
perspective, the topic concerns not only fasting

produces, stores sugars. From this
glycemia but also the quality of the insulin response
and the management of circulating lipids. The
bioactive compounds in the spice, particularly
cinnamaldehyde and cinnamon polyphenols, have
been linked to variations in certain metabolic markers
in preclinical and clinical studies [6][9]. However, the
observed effect is not constant: it depends on the
context, the duration of intake, and the characteristics
of the

standpoint, this

individuals involved.From a practical

means that cinnamon can be
considered a possible metabolic ally, but not a
suggests

plausible role in individuals with insulin resistance

standalone solution. Evidence a more

and an unfavorable lipid profile, whereas in
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well-controlled metabolic contexts, the effect tends to
be less evident [10][13]. Even when improvements are
these
biomarkers rather than definitive clinical outcomes. In

observed, often concern intermediate
other words, cinnamon can fit into a framework of
prevention or nutritional support, but it remains
secondary to diet, physical activity, and prescribed
therapy. To navigate the available results, it is useful

to interpret the data on three different levels:

* Glycemia may decrease in some individuals with
metabolic alterations.

* Insulin may become more effective in managing
glucose.

* Triglycerides and cholesterol may show favorable
variations.

* Blood pressure is a distinct and non-overlapping
topic.

The three most discussed aspects are glycemia, insulin

sensitivity, and lipid profile. In the following

paragraphs, these effects are interpreted as metabolic

signals, not as therapeutic promises.

3.1 Does cinnamon really lower blood
sugar?

Glycemia is the parameter that most often attracts
attention when discussing cinnamon, especially in
people with prediabetes or type 2 diabetes. Available
evidence indicates that the spice may help reduce
fasting glycemia in some contexts, but the result is not
uniform. Modest improvements are observed in
several meta-analyses, while other trials show no
significant changes in glycemic biomarkers [9][10].
This does not mean that the benefit is absent, but that
it does not consistently emerge in all studied groups.
The key point is the context: those starting with more
altered values tend to show more interesting signals
compared to those who already have satisfactory
metabolic control. The product form, duration of
intake, and dose can also influence the outcome. For
this reason, cinnamon should not be interpreted as an
immediate glycemic corrector, but as a possible
additional support to be considered within a broader
path of nutrition and clinical monitoring.
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3.2 Cinnamon and insulin resistance: what
studies show

Insulin resistance is one of cinnamon's most
interesting targets because it represents a common
pathophysiological nexus for type 2 diabetes, visceral
obesity, and metabolic syndrome. In this condition,
tissues respond less effectively to insulin, and the body
must produce more of it to keep blood glucose stable.
Some studies suggest that cinnamon compounds can
improve cellular response to the hormone and
facilitate glucose metabolism, with effects observed on
indices such as HOMA-IR and insulinemia [27][9].
HOMA-IR is an indirect indicator of insulin resistance
calculated from fasting blood glucose and insulin: the
higher it is, the more it indicates difficulty in metabolic
control. The results, however, are not always
consistent and often depend on the participants' initial
profile. In practice, cinnamon seems to have a
potential for modulation, not autonomous correction,
and its usefulness is more plausible when insulin

resistance is already present.

3.3 Cinnamon and cholesterol:
triglycerides, LDL, and HDL

In addition to glycemia, cinnamon has been evaluated
for its possible effects on the lipid profile, which
includes triglycerides, LDL, and HDL. Available
meta-analyses and reviews indicate that reductions in
triglycerides and LDL cholesterol may appear in some
groups of people, with often more limited effects on
HDL [13][6]. LDL is the cholesterol fraction most
associated with accumulation in the arteries when
elevated, while HDL contributes to the reverse
transport of cholesterol; triglycerides, on the other
hand, reflect an important part of energy metabolism.
In this case too, the correct message is cautious:
cinnamon does not replace lipid-lowering
interventions, but can at most accompany them. The
extent of the response varies with the dose, duration,
and initial metabolic profile, and the best results seem
with
cardiometabolic alterations. The topic is relevant

to appear in  subjects pre-existing

because it links the spice not only to blood sugar but
also to overall metabolic risk.
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4. BIOLOGICAL MECHANISMS OF
CINNAMON: AMPK, MTOR, GLUT4, AND
INFLAMMATION

To understand the possible cinnamon properties and
benefits on a metabolic level, it is useful to look at
cellular mechanisms before clinical effects. Cinnamon
compounds, including
cinnamaldehyde and various cinnamon polyphenols,

contains bioactive
which in experimental models can modulate signals
involved in glucose metabolism, energy use, and the
response to oxidative stress. In simple terms, they do
not act as a "single" drug, but as a mixture capable of
affecting multiple steps of cellular regulation. This
explains why the literature links it to both cinnamon
such as

and glycemia and broader processes,

cinnamon and insulin resistance and chronic
inflammation [5][6].Overall, these targets make a
cinnamon effect on glucose metabolism management
plausible, but with an important distinction:
laboratory data describe a rationale, not a guarantee of
clinical benefit. For example, AMPK activation and
mTOR modulation have been observed in various
preclinical models, while improved glucose uptake via
GLUT4 has been documented mainly in experimental
[4][24] [26]. The reduction of

inflammatory signals has also been proposed as one of

cells and tissues

the ways cinnamon could support a better metabolic
response [6][16]. In other words, the mechanisms
explain the "why," but the extent of the effect in
humans must always be verified with clinical studies.
The most studied biological points help to better
interpret this data:

* AMPK directs the cell towards a more efficient use
of available energy.

* mTOR integrates nutrients and growth, also
influencing autophagy.

* GLUT4 promotes glucose uptake into muscle
tissues.

¢ Chronic inflammation can attenuate the normal
metabolic response.

The mechanisms of cinnamon are better understood
by observing how it interacts with the main cellular
energy sensors and with the signals that regulate
glucose. In the following paragraphs, we will examine,
one by one, AMPK, mTOR, GLUT4, and the link with
inflammation.
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4.1 Cinnamon and AMPK: the cell's energy
sensor

AMPK is one of the cell's main energy sensors: it is
activated when available energy decreases and pushes
metabolism towards a more efficient use of resources.
In this context, some compounds in cinnamon,
especially cinnamaldehyde, have been associated with
AMPK activation in experimental models [3][11] [24].
The biological significance is relevant because AMPK
promotes cellular "saving" and maintenance processes,
including autophagy, which is the recycling of
damaged components. This helps explain why
cinnamon is often discussed in the context of
cinnamon and glycemia: a cell that uses energy
substrates better also tends to manage glucose better.
Some preclinical studies link this pathway to
improved nutrient utilization and a less stressed
cellular environment [24][26]. However, it remains
essential not to confuse mechanistic plausibility with
definitive clinical proof: activating AMPK in the
laboratory does not automatically equate to obtaining
a measurable benefit in humans in the same way.

4.2 Cinnamon, mTOR, and autophagy: cell
growth and recycling

mTOR is a central pathway that integrates nutrient
availability, cell growth, and anabolic signals. When
excessively active, it can reduce autophagy, the
mechanism by which the cell eliminates and reuses
damaged parts. Cinnamon, particularly through
cinnamaldehyde and related compounds, has been
studied for its ability to modulate this axis and
promote a balance closer to cellular maintenance
[4][11] [29]. In experimental models, this translates into
a finer regulation between growth and internal
recycling, an interesting topic also for the relationship
between metabolism and biological aging. However, it
should not be interpreted as an "anti-growth" effect in
an absolute sense: it is rather a possible rebalancing of
mTOR
chronically active. For this reason, cinnamon is often
theoretically linked to metabolic health and the cell's
ability to better adapt to energy stress [21][29].

signals when nutritional excess keeps
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4.3 Cinnamon and GLUT4: how it
promotes glucose uptake

GLUT4 is the transporter that allows glucose to enter
muscle and fat cells, and it is one of the most
important nodes for understanding insulin resistance.
In experimental models,
promote the availability of GLUT4 on the cell
membrane and thus improve glucose uptake [24][38]
[40][46]. This point is crucial: it's not just about
"lowering blood sugar," but about understanding how
glucose is distributed by tissues. If GLUT4 works
better, glucose is used more efficiently, and the

cinnamon appears to

demand for insulin may be less burdensome for the
body. This is one of the reasons why cinnamon is
being studied in relation to cinnamon and insulin
resistance and glucose metabolism. Here too, however,
the most solid data is preclinical: the idea is
biologically convincing, but its clinical translation
depends on the dose, duration of the intervention, and
characteristics of the people studied [45][49] [51].

5. CINNAMON AND METABOLIC DISEASES:
DIABETES, METABOLIC SYNDROME, AND
FATTY LIVER DISEASE

In metabolic diseases, cinnamon has been evaluated
for its ability to intervene in multiple aspects of
glucose and lipid metabolism, without replacing
established therapies. Glucose metabolism refers to all
processes that regulate the utilization, storage, and
release of glucose in the body, an equilibrium
particularly relevant in type 2 diabetes, metabolic
syndrome, and fatty liver disease. In this context, the
spice's compounds, including cinnamaldehyde and
cinnamon polyphenols, have been associated with
improvements in some metabolic indicators, but with
highly variable intensity and consistency [6].In type 2
diabetes,
nutritional complement, especially to understand if it

cinnamon has been evaluated as a
can improve glycemic control in people already

undergoing  treatment. Meta-analyses indicate
glycemia, HbAIlc, and

insulinemia, but the picture is not uniform and does

possible  benefits on
not justify its use as a substitute for pharmacological
therapy [9][10]. In metabolic syndrome, the discussion
is broader, because alterations in glycemia,
dyslipidemia, excess abdominal weight, and often

high blood pressure coexist in the same patient: here,
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cinnamon can contribute to the overall picture, but
always in a manner subordinate to diet, physical
activity, and weight control [13].For fatty liver disease,
however, the evidence is even more cautious.
Mechanistic studies suggest that some components of
the spice may influence pathways related to lipid
accumulation and the response to oxidative stress, but
in humans, clinical data are limited and do not allow
for speaking of a solid therapeutic effect [6][21]. In
practice, cinnamon can be considered a possible
support  within the
cardiometabolic plan, not an autonomous solution for

context of a broader
diabetes, metabolic syndrome, or fatty liver. To guide
the reading of the evidence, it is useful to distinguish
the three most studied clinical scenarios:

* Intype 2 diabetes, the focus is on glycemia, HbAlIc,
and insulinemia.

¢ In metabolic syndrome, the possible combined
effect on multiple risk factors is important.

¢ Infatty liver disease, the relationship between fat
accumulation and insulin resistance is particularly
relevant.

* Results often depend on duration, dose, and
participant characteristics.

Evidence on cinnamon in metabolic diseases falls into
three
cardiometabolic profile, and liver health. In each case,

main areas: glycemic control, overall
the real value depends on the quality of the studies

and the person's clinical profile.

5.1 Cinnamon in type 2 diabetes: what
meta-analyses suggest

In type 2 diabetes, cinnamon has primarily been
evaluated as a nutritional supplement, with the aim of

understanding whether it can improve certain

Available
meta-analyses indicate possible benefits on glycemia,

parameters of metabolic  control.
HbAIc, insulinemia, and lipid profile, but the picture is
not uniform and depends heavily on duration, dose,
form used, and study characteristics [10][9]. HbAIc, or
glycated hemoglobin, reflects the average trend of
glycemia over time and is often used to assess diabetes
control. This means that cinnamon should not be
presented as a standalone solution for diabetes, but
rather as a possible support for people already
undergoing treatment. For the public, the recurring
question is: can it really help people with diabetes?
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The most accurate answer is that the data are
promising, but not a substitute for therapy. Some
RCTs have shown improvements, others have not, and
this variability is part of the scientific picture that
needs to be communicated transparently [6].

5.2 Cinnamon and metabolic syndrome:
the overall picture

Metabolic syndrome is a complex condition in which
alterations in glycemia, dyslipidemia, increased waist
circumference, and often high blood pressure coexist.
Cinnamon is relevant in this scenario because its
effects
simultaneously, from glycemic control to the lipid
profile [13].
complexity, metabolic syndrome cannot be viewed as

potential touch multiple components

However, precisely because of its
the simple sum of individual parameters: body weight,
inflammation, dietary style, and physical activity
greatly change the real impact of any nutritional
intervention. Available syntheses suggest a possible
global benefit, but one that is neither uniform nor
definitive [25]. Cinnamon, in this context, can be
interpreted as a supportive adjunct useful for
reinforcing strategies already based on diet quality
and behavioral regularity. It is therefore important not
to view the spice as an isolated remedy, but as an
element that can be part of a broader path of
cardiometabolic prevention. The user's response must
remain conditioned by the overall clinical picture and
not by laboratory numbers alone [7].

5.3 Cinnamon and hepatic steatosis:
possible support for fatty liver

Hepatic steatosis is closely linked to energy excess,
insulin resistance, and the accumulation of lipids in
the liver. In this scenario, cinnamon has been studied
for the possible role of some of its compounds in
promoting more efficient metabolism and reducing
the signals that prompt the body to accumulate
hepatic fat [6]. The most interesting evidence comes
mainly from experimental models and mechanistic
reviews, while clinical data in humans are still less
convincing. A meta-analysis on liver enzymes did not
show clear benefits on AST, ALT, and ALP, which
suggests not overestimating the role of cinnamon in
fatty liver. For this reason, the topic should be
presented with balance: cinnamon is not a therapy for
hepatic steatosis, but it can be part of a broader
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approach that includes diet, physical activity, and
reduction of caloric surplus. Research on cinnamon
and fatty liver is very concrete and useful for many
readers, but the answer must be based on still partial
evidence [21].

6. DOSAGE, SAFETY, AND DIFFERENCES
BETWEEN CEYLON CINNAMON AND
CASSIA CINNAMON

When evaluating cinnamon from a health perspective,
the first question is not just about its possible effects
on cinnamon and glycemia or cinnamon and insulin
resistance, but also its long-term tolerability. Dose
means the quantity actually consumed, while safety
indicates the margin within which dietary use remains
reasonable for most people. This is important because
the same spice can be a simple flavoring in cooking or
a product taken regularly to seek a metabolic effect. In
the latter case, caution increases, especially if
consumption is daily and prolonged [5][6].The issue of
safety should not be viewed alarmistically, but as an
invitation to distinguish between different uses and
different people. In general, evidence suggests that
moderate dietary consumption is well-tolerated, while
continuous intake of higher doses warrants caution,
especially if associated with other clinical conditions
or supplements. In perspective, this also applies to
those who use cinnamon with the aim of supporting
glucose metabolism or cardiovascular parameters,
including cinnamon and high blood pressure. The
form of intake, duration, and variety used weigh more
than the slogan "natural = safe" [6][9][13]. To navigate
practically, it's useful to keep some key aspects in
mind:

* Coumarin in cassia cinnamon requires attention
when use is frequent.

* Ceylon cinnamon is generally preferred for regular
consumption.

* High quantities change the safety profile of the
spice.

* Concentrated extracts are not equivalent to
cinnamon used in cooking.

The safety of cinnamon becomes clearer when we first
look at the risk associated with cassia, then the issue of
quantity, and finally the necessary caution with
medications. These three aspects are interconnected
and help to interpret daily consumption realistically.

LIFE SCIENCE HUB - JOURNAL OF SCIENCE - https://lifesciencehub.info

6.1 Coumarin in cassia cinnamon: why
caution is needed

Coumarin is one of the main reasons why cinnamon
cannot be considered all the same in terms of safety. In
cassia cinnamon, its presence is generally higher than
in Ceylon cinnamon, and this changes the risk profile,
especially when consumption becomes habitual. The
point is not to demonize a common spice, but to
recognize that occasional use in cooking has a
different meaning than daily and abundant intake.
Reviews on safety and medicinal uses emphasize that
the problem arises mainly with higher doses or longer
periods, particularly when the spice is used as a
continuous supplement and not as a simple flavoring
[61][62]. In practice, the useful question is not whether
cassia is "dangerous" in absolute terms, but whether
the quantity and frequency are compatible with the
individual context. This is even more true for those
with greater liver sensitivity or who are already taking
products with a metabolic effect.

6.2 How much cinnamon can be
consumed per day

There is no universal quantity that applies to
everyone, because safety depends on the type of
cinnamon, individual sensitivity, and the possible use
of concentrated supplements. Available reviews
indicate that moderate dietary use is generally
well-tolerated, while use closer to a functional support
requires greater caution [61][62]. For this reason, it is
useful to distinguish between gastronomic use, regular
use, and supplementation. A teaspoon in the diet does
not have the same meaning as repeated daily intakes,
especially if it is cassia. The point is not to set a
threshold valid for everyone, but to understand that
the same spice can be compatible with a common diet
and less suitable for high continuous consumption.
This is particularly relevant when cinnamon is chosen
for reasons related to glycemia or other metabolic
parameters, because the goal of well-being must not
turn into excessive intake. In other words, dose,
frequency, and duration matter more than the generic

idea of "natural.”
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6.3 Cinnamon and drug interactions: who
should ask their doctor

When cinnamon is used regularly or in concentrated
form, it is also appropriate to consider possible
interactions with medications. Greater attention is
needed for those taking therapies for glycemia, blood
pressure, or other chronic conditions, not because the
spice is automatically problematic, but because it can
add to already existing effects. The most concrete
point is not just direct interaction, but the overlap of
effects on parameters that the doctor is already
monitoring. For example, in a person on
hypoglycemic therapy, the addition of an extract
requires more control, especially if taken daily. Safety
reviews highlight precisely this aspect: medicinal or
prolonged use warrants a clinical evaluation, while
occasional food use is another matter [61][62]. It is
sensible to seek professional advice in case of
pregnancy, liver diseases, chronic therapy, or the use
of concentrated products. This way, cinnamon
remains a food, without being treated as an inherently

harmless remedy.

7. SCIENTIFIC EVIDENCE ON CINNAMON:
CLINICAL STUDIES, META-ANALYSES, AND
LIMITATIONS

When analyzing cinnamon properties and benefits in
a clinical setting, the point is not to ask whether it
"works" in absolute terms, but to understand under
what conditions the effect is measurable and how
reliable it is. Literature reviews show an overall
favorable signal on glucose metabolism, lipid profile,
and, in some cases, blood pressure, but with wide
variability between studies and results that are not
always comparable [9][13]. In other words, cinnamon
appears promising as nutritional support, not as a
standalone solution or substitute for established
therapies.Meta-analyses are useful because they
combine multiple studies and increase the strength of
the evidence, but they do not erase the limitations of
the original works. Overall, available syntheses
indicate possible benefits, especially in glycemic
parameters and some cardiometabolic markers, with
an average effect that tends to be modest [25]. This
means that cinnamon can play a role as a complement
to diet and lifestyle, especially when the goal is to
gradually indicators.

improve certain metabolic
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However, it remains important not to confuse a
statistical signal with definitive proof: to speak of a
robust clinical effect, longer, more homogeneous, and
better-controlled studies are needed, capable of
clarifying who truly responds and with which
preparations [10]. To correctly interpret this data, it is
useful to distinguish repeated results from the main
sources of uncertainty:

* Meta-analyses show positive but heterogeneous
signals across different clinical studies.

* Small and short trials limit the robustness of
conclusions on efficacy.

¢ Differences between doses, extracts, and varieties
make direct comparison difficult.

¢ Effects seem more evident in pre-existing metabolic
disorders.

Evidence on cinnamon should be read on two levels:
what emerges from meta-analyses and what individual
trials truly allow us to conclude. In the most robust
results, the point is not a miraculous effect but the
consistency of the signal across different studies.

7.1 What meta-analyses say about
cinnamon

Meta-analyses are the most useful tool when trying to
understand if an effect is repeatable, because they
combine multiple clinical studies and reduce the
impact of chance. In the case of cinnamon, available
reviews indicate a possible improvement in glycemia,
insulin resistance, lipids, and, in some analyses, even
blood pressure [13][25]. However, the central message
is not that all studies say the same thing: on the
contrary, important differences emerge between
treatment duration, participant characteristics, and
the type of preparation used. It is precisely this
variability that explains why conclusions remain
cautious. A favorable aggregated result, in fact, does
not equate to a definitive demonstration of clinical
efficacy. The most accurate interpretation is that a
promising signal exists, especially in metabolic
contexts, but with an effect intensity that is often
moderate and not always uniform [9].
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7.2 Cinnamon: real benefits and
limitations of the evidence

Evaluating the real benefits of cinnamon means
distinguishing between biological plausibility and
clinical demonstration. Some of the evidence comes
from preclinical models, while in humans many
studies are small, heterogeneous, and often of limited
duration; consequently, the should be
interpreted  with trials
improvements in glycemia and other metabolic
markers, but the magnitude of the effect is generally

results

caution. Some show

limited and not always consistent between one
experiment and another [10][13]. This does not make
the data useless: it rather indicates that cinnamon
might be more suitable as a support within a broader
nutritional intervention than as an isolated strategy.
Another important limitation is the absence, in many
works, of a rigorous comparison between different
preparations and standardized protocols. For the
reader, this means one simple thing: cinnamon has an
interesting profile, but the quality of the evidence does
not justify excessive interpretations or absolute
conclusions [25].

7.3 Common myths about cinnamon
circulating online

Online, cinnamon is often presented as a remedy
capable
diabetes, or replacing other dietary interventions. This

of always lowering glycemia, "curing"
narrative is problematic because it transforms partial
signals into absolute promises, ignoring the clinical
context and the quality of the evidence. The available
literature does not support the idea of a universal
effect, nor that of an equal response for all subjects; on
the contrary, it indicates possible but variable benefits,
influenced by the characteristics of the study and the
observed population [9][13]. To say that cinnamon is
without interest would be equally incorrect: some data
on glucose metabolism, chronic inflammation, and
cardiometabolic factors are consistent with a
supportive role [25]. The point, therefore, is not to
choose between enthusiasm and rejection, but to read
the evidence methodically. In a rigorous summary,
cinnamon is a spice with potential, not a miraculous

treatment.
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8. CINNAMON IN PRACTICE: HOW TO USE
IT, CHOOSE IT, AND INCORPORATE IT INTO
YOUR DIET

In practice, cinnamon is best used as part of a regular
diet rather than an improvised "high-dose" approach.
Practical use means choosing a suitable form for the
purpose, incorporating it into recipes compatible with
its aroma, and not expecting immediate effects or
those equivalent to a supplement. In cooking, it can
help make simple foods like yogurt, oats, fruit, or hot
beverages more palatable, with an added benefit: it
facilitates adherence to a more structured eating plan.
When the product is concentrated, the transition from
spice to supplement changes the usage profile and
requires more attention to the dose, quality, and
continuity of intake [5][9].From a dietary perspective,
cinnamon works well when it accompanies a meal
instead of replacing or ‘"correcting" it. This is
particularly useful for those who want to improve the
overall quality of their diet with small, repeatable
actions: a sprinkle on a fiber-rich breakfast, a stick
infused in a drink, an aromatic note in homemade
desserts instead of more abundant added sugars.
Although
interesting signals, daily management remains more
important than a single action: cinnamon can make
sense as a strategic ingredient, not as a shortcut. In
practice, the best choice is one that integrates
continuously into the eating style, with attention to

studies on metabolic diseases show

origin and without overestimating the role of the spice
[6][13]. For practical guidance, it's helpful to consider
three essential aspects before purchasing and daily
use:

* The product form influences control, practicality,
and intensity of use.

* The label helps distinguish origin, species, and
declared reliability.

* Incorporating it into meals makes intake more
consistent and less forced.

* The choice should be adapted to nutritional goals
and personal tolerance.

In daily practice, the point is not just to use cinnamon,
but to choose the form most consistent with the
objective. Then it's important to understand how to
incorporate it into meals and how to interpret what
the product declares on its label.
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8.1 Cinnamon powder, stick, or
supplement: what to choose

The choice between cinnamon powder, stick, or
supplement changes how the product is used and
perceived. The stick is often the simplest solution for
infusions, slow cooking, and home preparations, as it
allows for intuitive and less ambiguous use. Powder is
more convenient to add to ready-made foods but
requires greater attention to the quality of the raw
material and the actual identity of the product.
Supplements, on the other hand, are not simply a
"stronger way" to use the spice: they concentrate
bioactive compounds and shift the use from the
culinary to the supplementation plane, with different
needs for caution and continuity [5][9]. For this reason,
the decision should start from the objective: aroma,
daily practicality, or a more structured functional use.
In any case, the food form remains the easiest to
manage as a sustainable habit.

8.2 How to use cinnamon in cooking
without overdoing it

Using cinnamon in cooking is the most natural way to
incorporate it into your diet without turning it into an
artificial intervention. The spice pairs well with
breakfasts featuring yogurt, oats, or fruit, with hot
beverages, and with some sweet preparations, but it
can also work in savory contexts if the flavor profile is
consistent. The practical advantage is that a small,
regularly distributed amount is easier to maintain over
time than discontinuous or excessive intake.
Furthermore, associating cinnamon with simple foods
helps build a more structured eating routine,
especially when seeking a flavorful aid that makes it

to add

condiments. The goal is not to maximize the quantity,

less necessary sugars or superfluous
but to wuse cinnamon credibly, pleasantly, and
compatibly with the rest of the diet. This way, its use

remains a nutritional habit, not a therapeutic promise.

8.3 Cinnamon and labels: how to
recognize a reliable product

Reading the label is one of the most useful steps to
using cinnamon consciously. The truly important
information concerns the product's form, origin, any
standardization, and the presence of clear content
indications. When this data is missing, the consumer
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has fewer tools to judge the quality and consistency of
what they are buying, especially in the case of powder,
which is less immediate to verify than a stick. In a field
supply
transparency is crucial for correctly interpreting the

like botanicals and flavorings, chain
product and distinguishing it from a generic spice
without precise references [1][2]. A clear label alone
does not guarantee the result, but it reduces
uncertainty and allows for a more rational choice. For
this reason, in daily practice, checking the reported
information is as important as the method of use: it
helps avoid uninformed purchases and makes the

inclusion of cinnamon in the diet more reliable.

9. CINNAMON AND AT-RISK
POPULATIONS: WHO NEEDS TO BE MORE
CAREFUL

In the presence of clinical fragilities, cinnamon should
be considered an active ingredient, not just a
decorative spice. This is particularly true when the
goal is to use cinnamon and glycemia consciously,
because its effect on glucose metabolism can add to
other strategies already in place. Caution is especially
warranted for those on pharmacological therapies,
those with marked glycemic variability, and those
taking concentrated products instead of usual dietary
amounts. The central point is not to create alarm, but
to recognize that individual responses can differ and
that unsupervised use is not always neutral [10][25].In
the case of diabetes, metabolic syndrome, or other
cardiometabolic conditions, the main issue is to avoid
both self-treatment and the idea that a spice can
replace therapy. Available evidence suggests possible
effects on some biomarkers, but not a uniform
response for all patients [9][13]. For this reason,
cinnamon can remain part of the diet, but in at-risk
individuals, it is more appropriate to include it within
a personalized plan, with attention to symptoms,
control values, and already
prescribed treatments. Prudence is even more useful
when consumption is habitual rather than occasional.

interactions with

To navigate judiciously, it is useful to distinguish some
scenarios where the margin of caution increases:

* Those using hypoglycemic drugs should monitor
their glycemia more closely.

* Those with insulin resistance may benefit from
professional consultation.
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* Those with high blood pressure must evaluate the
overall context.

* Those using concentrated extracts require more
attention than daily cooking.

In this section, the focus shifts to situations where
cinnamon deserves additional attention. The goal is to
clarify who should be more cautious and why, without
turning the spice into a general prohibition.

9.1 Cinnamon and diabetes: when more
caution is needed

For people with diabetes, cinnamon may seem
particularly interesting, but precisely for this reason, it
requires a more careful evaluation. If the patient uses
hypoglycemic drugs, the addition of spice or
supplements can overlap with the effects of the
therapy and make more conscious monitoring of
glycemic values appropriate. This does not imply that
cinnamon is absolutely contraindicated; rather, it
means that its use should not be considered neutral
treated with

Meta-analyses and

when glycemia is already being

pharmacological tools. trials
suggest a possible benefit on some biomarkers, but
also significant variability in results [10][25]. Users
seeking this information want to know if they can use
it without risks, and the content must respond in a
balanced way, avoiding both general prohibition and
self-treatment. The topic is strong because cinnamon
is often automatically associated with diabetes. A
well-written article helps distinguish nutritional
support, monitoring, and self-treatment, reducing the

risk of improper interpretations.

9.2 Cinnamon during pregnancy and
breastfeeding: what you need to know

During pregnancy and breastfeeding, dietary caution
increases, especially when it comes to spices used
daily or in concentrated formulations. Cinnamon as
an occasional culinary ingredient is one thing; the
regular use of large quantities or concentrated extracts
is another. For this reason, the topic deserves a
standalone article that answers the most frequently
asked questions without becoming a medical
recommendation. The goal is to clarify that, when in
doubt, it is appropriate to consider the quantity
consumed and the possible use of supplements. The

available literature does not provide robust clinical
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evidence specific to these contexts, so caution remains
the most correct principle [1][5]. Typical questions are:
can it be used during pregnancy? Is it harmful to the
baby? Is it safe during breastfeeding? This article aims
to provide a cautious and non-alarming overview,
highlighting the

gastronomic use and concentrated supplementation.

difference between common

9.3 Cinnamon and the liver: who should
limit it most

When discussing cinnamon and safety, the liver is one
of the organs to consider most carefully, especially
with frequent consumption of cassia cinnamon or
concentrated supplements. The main reason is related
to coumarin, which makes the topic relevant for those
who already have liver alterations or for those taking
high-dose products. This is not to say that cinnamon
necessarily causes harm, but to recognize that some
contexts require additional caution. Reviews of
adverse events indicate that medicinal or prolonged
monitoring  [6]. The
meta-analysis on liver enzymes did not show clear
benefits for AST, ALT, and ALP, which reinforces the
idea that the spice should not be attributed a certain

use warrants clinical

hepatoprotective role. The question "is cinnamon bad
for the liver?" is very strong and should be addressed
clearly, with language that distinguishes potential risk,
usage habits, and product characteristics. This content
completes the safety section, offering practical
guidance for those who want to consume the spice

with greater awareness.
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10. QUADRO COMPARATIVO E SINTESI DELLE EVIDENZE

This summary reorders the most representative sources from the doilist to offer an essential, comparable, and cautious reading of the evidence on

cinnamon, metabolism, safety, and possible cardiometabolic effects.

Sintesi delle evidenze scientifiche

Area Studied

Publication Year

2025 Glucose and lipid
metabolism
2025 Cardiovascular factors and

cardiometabolic risk

2013 Glycemic control in type 2 studies suggest
diabetes

2020 Blood pressure results are inconsistent

2017 Lipid profile were observed

2022 Safety and tolerability studies suggest

2019 Adverse events were observed

11. SINTESI EDITORIALE E CONCLUSIONI

EDITORIAL REVIEW OF THE EVIDENCE

Overall, the available literature describes cinnamon as
a spice with a plausible biological rationale and
interesting clinical signals, especially on a metabolic
level. The most recurring results concern glycemia,
insulin, HbAi1c, and some lipids, with an overall
favorable but variably intense direction. The picture is
more convincing when cinnamon is observed as a
support within a structured nutritional context and in
people with pre-existing metabolic alterations.

However, the literature remains conditioned by
heterogeneity in species, product forms, doses,
duration, and participant characteristics. Many studies
are small and use intermediate indicators instead of
strong clinical outcomes. Safety also varies greatly
between culinary use and concentrated use, especially
with cassia. For this reason, conclusions must remain
cautious and not absolute.
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What the studies indicate

evidence indicates

evidence indicates

Main limitation Level of evidence

Heterogeneous samples Meta-analysis [10]

and surrogate outcomes

Variability across doses, Meta-analysis [13]

duration, and populations

Short duration and Meta-analysis [52]

inconsistent results

Modest average effect and Meta-analysis [54]

high heterogeneity

Difficult comparisons Meta-analysis [55]

between different
preparations

Medicinal use and high Scientific consensus [61]

doses require caution

Lack of data on prolonged Systematic review [62]

use

FINAL CRITICAL NOTE

A more cautious reading of the evidence highlights a
constant tension between biological plausibility and
clinical transferability. On the one hand, cinnamon
shows mechanisms consistent with a possible
modulation of glucose and lipid metabolism and
certain inflammatory signals; on the other hand, the
available studies are not homogeneous in terms of
species, dose, duration, and product quality. This
discontinuity makes it difficult to establish a clear
boundary between a real effect and a mere statistical
signal. The same caution applies to safety: moderate
dietary use is not equivalent to concentrated use, and
the difference between commercial forms changes the
meaning of exposure.The most fragile part of the
literature is that which attempts to transform partial
results into broad conclusions. Many studies focus on
clinical outcomes and

biomarkers, while final

long-term  evaluations remain less  robust.
Consequently, the reader should consider cinnamon

as a spice of scientific interest, but not as a definitive
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answer to metabolic disorders. The quality of
reasoning, rather than the quantity of studies, remains
the true criterion for interpretation.

CONCLUSIONS AND EDITORIAL SUMMARY

Cinnamon holds an interesting place at the
intersection of nutrition, metabolism, and prevention,
combining a long history of culinary use with an
ever-evolving scientific literature. However, its profile
should not be oversimplified in absolute terms. The
most consistent evidence shows possible support for
glycemic control, certain lipid parameters, and, more
variably, inflammatory and cardiovascular markers.
This does not equate to proof of universal efficacy but
suggests that the spice may play a role compatible
with a diet aimed at metabolic balance.A central
aspect is the distinction between culinary use and
concentrated intake. In daily cooking, cinnamon
remains primarily an aromatic ingredient, whereas in
extracts or prolonged intake, the biological weight of
the substance changes completely. Here, botanical
species, dose, frequency, and product quality come
into play. The difference between Ceylon and cassia,
for example, is not a commercial detail: it influences
the presence of coumarin and thus the necessary
caution profile. In a serious editorial context, these
elements should not be presented as alarmist but as
part of the correct interpretation of scientific
data.From a physiological perspective, cinnamon
primarily affects the systems that regulate glucose
metabolism, insulin response, and lipid profile. This
perspective includes the mechanisms studied on
AMPK, mTOR, and GLUT4, which help explain why
the spice is discussed in relation to insulin resistance,
type 2 diabetes, and metabolic syndrome. However,
biological explanation should not be confused with
clinical guarantee. The best data remain those
showing a moderate and context-dependent effect,
while more ambitious results still require broader and
more homogeneous confirmation.For the reader, the
most useful message is that cinnamon can be
considered an interesting ingredient within an overall
dietary strategy, not an isolated remedy. Its value
emerges when linked to balanced meals, regular
habits, and attention to product quality. In this sense,
research on cinnamon intertwines with broader
themes of modern nutrition: qualitative dietary
density, cardiometabolic risk control, conscious food
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selection, and critical reading of evidence. It is
precisely this continuity between spice, metabolism,
and prevention that makes the topic useful not only
for those seeking information on the benefits of
cinnamon but also for those who wish to understand
how small ingredients can fit into a broader and more
coherent health framework. In short, cinnamon is
interesting when treated as part of a food system, not
as a shortcut.

Aggiornato al 01/07/2026. Questo contenuto riflette una sintesi divulgativa

delle evidenze scientifiche al momento della pubblicazione e non
sostituisce il parere medico.
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