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From Carbohydrate Counting 
to Artificial Intelligence:
Redefining the Model of Diabetes Care

T
eaching patients to count carbohydrates has been one of the main educational tools in 
the nutritional treatment of diabetes. This strategy seeks to provide patients with the 
autonomy to adjust insulin doses according to what they eat. In theory, it is an effective 
method to improve glycemic control in individuals who are insulin-dependent. In practi-
ce, however, it is not so simple.
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Counting carbohydrates requires more 
than theoretical knowledge; it demands 
careful observation of plates, precise in-
terpretation of portions, and nearly auto-
matic calculations before every meal. This 
also requires sustained attention, mental 
agility, and perseverance. The problem is 
that consistency does not always align with 
real life. Despite reinforcement from health 
professionals, various studies show that ad-
herence often declines steeply after only a 
few months, largely because of the burden 
of maintaining such a demanding routine 
long term.

In reality, few people weigh foods or check 
nutrition labels every time they eat. Only 1 
in 3 individuals with type 1 diabetes mellitus 
reports calculating carbohydrate servings 
before meals, and most often this calcula-
tion is performed “by eye,” which inevitably 
introduces errors. Studies have shown that 
more than 60% of meals assessed by people 
with type 1 diabetes mellitus are underes-
timated for carbohydrate content, with a 
mean deviation of approximately 15 g per 
meal. This discrepancy is not trivial; it may 
account for up to 13% of the time patients 
spend in hyperglycemia. For perspective, 
even a 5% change in time in range is conside-
red clinically relevant in terms of control and 
complication prevention.

In this context, artificial intelligence (AI) has 
entered the field of nutrition. What once re-
quired weighing foods and consulting tables 
can now be achieved with a single action: a 
mobile phone photograph. But the real po-
tential is not only in automating tasks. The 
shift lies in moving away from the notion 
that people with diabetes must behave like 
highly trained “calculating machines” and 
toward understanding them as individuals 
who need continuous and realistic support. 
AI offers this leap. It allows us to envision a 
model where technology not only counts 
but also understands context, habits, and 
personal needs. A model that evolves from 
calculation to intelligent support, from esti-
mation to anticipation, from generalization 
to personalization.

Due to advances in computer vision and 
machine learning, applications already exist 
that can identify foods on a plate, estimate 
portion sizes, and calculate macronutrients 
automatically. This immediate analytical ca-
pacity represents a paradigm shift for many 

patients with diabetes, who until now had to 
rely almost entirely on their own perception.

The main appeal of these solutions lies in 
their accessibility and ease of use, as well as 
their potential to reduce errors and improve 
decision-making precisely when it matters—
before eating. Studies have shown that au-
tomated nutrition estimation from images 
often outperforms the perception of avera-
ge patients and, in some cases, even surpas-
ses health professionals under uncontrolled 
conditions. Notably, even using a widely avai-
lable solution such as ChatGPT (OpenAI) for 
this task has produced encouraging results, 
with error margins < 10%.

AUGMENTED EDUCATION: A NEW WAY OF 
TEACHING DIABETES SELF-MANAGEMENT
Another domain where AI may transform 
diabetes care is education. Until now, most 
nutrition education has relied on traditional 
approaches: lectures, pamphlets, exchange 
tables, and theoretical examples. While use-
ful, these methods have a structural limita-
tion: education occurs outside the context 
in which patients make real-world decisions.

With the integration of tools such as com-
puter vision, voice assistants, and machine 
learning, it is possible to create learning 
scenarios at the very moment and place 
where eating occurs. For example, a Mo-
roccan mother could scan a plate of lentils 
and instantly receive an audio explanation 
in her native language regarding carbohy-
drate content, balance, and the appropria-
te portion for her 8-year-old child recently 
diagnosed with type 1 diabetes. No formu-
las, no labels, no barriers.

This new model does more than transmit 
information—it contextualizes and adapts 
it, making it relevant. An adolescent with 
poor adherence might engage with an app 
presenting challenges based on images of 
real meals from their environment. An older 
patient with type 2 diabetes mellitus who 
struggles with digital menus might receive 
daily visual reminders with simple portion 
adjustments, without needing to type.

The innovation lies not in the technology it-
self but in its ability to transform each meal 
into a learning opportunity without rel-
ying on memory or discipline. The aim is to 
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turn nutrition education into a continuous, 
adaptive, and personalized process that ac-
companies the patient without imposing an 
additional cognitive burden. Applied effecti-
vely, AI becomes a silent ally that reinforces, 
supports, and empowers patients in daily 
life—not replacing the professional, but am-
plifying their reach.

BEYOND ESTIMATION: TOWARD AI THAT 
LEARNS FROM THE PATIENT
So far, AI-based nutrition tools have focused 
on tasks such as food recognition, carbohy-
drate estimation, and caloric calculation. 
These are important advances but represent 
only the surface of what AI can offer.

The real potential lies in systems that not 
only calculate but also learn from the pa-
tient: schedules, glycemic response patter-
ns, cultural context, repeated habits, and 
frequent errors. This means moving from 
answering “What does this plate contain?” 
to addressing more relevant questions, such 
as “How will this meal affect my glucose le-
vel today, in this specific context of stress, 
prior insulin dosing, subsequent exercise, 
and room temperature?” That is real perso-
nalization. An AI system with such capacity 
could, for example, anticipate nocturnal 
hyperglycemia by detecting a dinner richer 
in fat than usual, or recognize that the pa-
tient has had several consecutive days of 
low physical activity and suggest adjusting 
their insulin dose or portion size. This is not 
about replacing clinical judgment but about 
providing the patient with a tool that acts 
as a support system—one that thinks with 
them, not for them.

This type of continuous learning can also 
identify harmful patterns that may otherwi-
se go unnoticed. If a person consistently un-
derestimates the content of certain foods 
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or makes frequent errors at the same 
time of day, the system could detect this 
trend and offer practical suggestions 
without requiring the patient to notice 
it themselves. That is the key difference 
between a passive tool and a truly active 
AI—one that not only responds but anti-
cipates and supports.

CAUTION, LIMITATIONS, 
AND REMAINING CHALLENGES
Of note, despite their potential, many 
of these advanced proposals remain 
largely theoretical, and few of the cu-
rrently available image-based carbohy-
drate-counting applications have obtai-
ned approval as medical devices from 
regulatory agencies such as the FDA or 
CE marking. This means that, while they 
may be useful as support tools, they 
should not be used as the sole basis for 
therapeutic decisions.

Another major challenge is unequal ac-
cess. Not all patients have the latest 
smartphones, stable internet connec-
tions, or the necessary digital skills to use 
these tools. Unless this gap is addressed 
from the outset, there is a risk that AI will 
become a technology available only to a 
few, further widening existing health dis-
parities.

Finally, there is the issue of privacy and 
the use of personal data. These tools 
process sensitive information: photos 

of meals, schedules, routines, symp-
toms, and locations. The question is not  
only what is done with these data, but 
also who has access to them, for what 
purpose, and under what conditions. 
Patient trust in these systems depends 
largely on our ability to guarantee that 
their data are protected and not com-
mercialized.

Despite these barriers, it is clear whe-
ther AI is neither a passing trend nor me-
rely a technical advance. It is an opportu-
nity to rethink how we support people 
with diabetes in one of the most routine 
yet complex aspects of their treatment: 
nutrition. The goal is not to delegate to 
technology what the patient “should al-
ready know,” but to provide continuous 
support—to replace pressure with tools 
that help, ease the burden, and em-
power.

This transformation does not eliminate 
the need for nutrition education or the 
role of health professionals. On the con-
trary, it amplifies them. We can now go 
beyond teaching general rules to offe-
ring personalized, adaptive, real-time so-
lutions that integrate into patients’ lives 
without overloading them.

The challenge will be 2-fold: first, to en-
sure that these tools are validated, regu-
lated, and ethically safeguarded; and se-
cond, to learn how to incorporate them 
meaningfully into clinical practice, as part 
of a patient-centered care strategy. 

»

CONCLUSIONS
The emergence of AI in 
nutrition marks a new era 
in diabetes care. Beyond 
facilitating carbohydrate 
counting, these technolo-
gies enable a rethinking 
of educational models—
making them contextual, 
continuous, and truly 
personalized. Properly in-
tegrated, AI does not re-
place the health profes-
sional but amplifies their 
work and empowers pa-
tients, turning each meal 
into an opportunity for 
self-care and learning. 
The challenge now is to 
ensure that these tools 
are safe, accessible, and 
ethically implemented, 
so that they become part 
of care centered on peo-
ple, not just data.


