Can Artificial Intelligence (AI) Chatbots Tools be Used Effectively for Nutritional

Management in Obesity?

Abstract

Background: Artificial Intelligence (Al), particularly Chat Generative Pre-Trained Transformer
(ChatGPT), has been suggested as a tool for dietary planning in different diseases. Aim: The study
aimed to compare the energy, macro and micronutrients of the sample menu components presented
by ChatGPT-40 and ChatGPT-4 for obesity with the Turkish Dietary Guidelines (TDG)-2022,
evaluating their accuracy and clarity in medical nutrition management. Due to higher accuracy
levels and the most preferred Al, ChatGPT-40 and ChatGPT-4 were selected for comparison.
Methods: A comparative content analysis was conducted using ChatGPT-4o0, and ChatGPT-4 to
generate 1800 kcal daily diet plans for a 20-year-old female with obesity. Al models provided
recommendations for dietary management, the nutrition care process, and menu planning. Three
dietitians evaluated the outputs. Data were analyzed using SPSS 24.0. Results: ChatGPT-
generated menus were inconsistent with dietary recommendations. Both ChatGPT-40 and
ChatGPT-4 offered five-day menu samples with low calorie content of "1800 kcal prompt"
compared to the Turkish Dietary Guidelines (TDG)-2022 (p<0.001 for ChatGPT-40).
Additionally, key macronutrients, particularly fats (p: 0.003), carbohydrates (%), potassium, and
calcium (p<0.05 for all) were inadequately compared to the TDG-2022. Nutrient analysis revealed
that both models underperformed in meeting recommended intakes for critical micronutrients such
as calcium and iron and had an unbalanced distribution of macronutrients. Conclusion: ChatGPT-
40 and ChatGPT-4 have limitations when used to provide accurate dietary management. While Al
chatbots offer useful insights, they cannot replace expertise of dietitians in clinical planning; as a
result, caution is advised when using these tools in this context.
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Introduction

Obesity is a chronic and complex disease, characterized by excessive adipose tissue that can impair
health. According to the World Health Organization (WHO), in 2022, 1 in 8 people in the world
were living with obesity. Obesity is associated with higher risk and earlier onset of several non-
communicable diseases (NCDs), including cardiovascular diseases, type 2 diabetes, and certain
cancers (WHO, 2021). Based on recent data from WHO, and other global health organizations,
Tiirkiye has the highest obesity rate in Europe (World Obesity Federation, 2021; WHO, 2022;
World Population Review, 2024). According to Eurostat, 16 years and over population in
European countries overweight rate determined as 58.7% for males and 43% for females. The
overweight population rates varied between 31.3% in Italy and 56.7% in Latvia for females and
between 51.5% in France and 69.4% in Croatia, Malta and Slovakia for males (Eurostat, 2022).
As of 2024, more than 66.8% of Tiirkiye's adult population is considered overweight, and around
32.1% are classified as obese. Globally, Tiirkiye ranks among the top four countries in terms of
obesity (WHO, 2022; World Population Review, 2024).

Adequate energy and nutrient intake as well as healthy lifestyle habits (regular physical
activity, adequate sleep, stress-releasing methods etc.) are essential in the treatment of obesity.
Changes in these two aspects are the first steps, which often prove lifesaving, for the overweight
and obese population'. The role of dietitians in managing obesity is critical, as these professionals
are uniquely positioned to provide evidence-based nutritional guidance and support for individuals
struggling with weight management (Morgan-Bathke et al., 2023). Dietitians possess specialized
training that equips them to address the complex interplay of dietary habits, lifestyle factors, and
psychological aspects related to obesity. Their expertise is essential in developing personalized
interventions aimed at promoting sustainable weight loss and improving overall health outcomes
(European Federation of the Association of Dietitians, 2024).

The digital environment is becoming increasingly prevalent in the healthcare system, and
Artificial Intelligence (AI) offers unique opportunities for advancement and application in many
disciplines (Li et al., 2021; Car et al., 2022; Knights et al., 2023). Al in nutrition can be defined as
the application of conceptual algorithms, machine learning (ML), large language models (LLM),
and deep learning techniques to analyze, interpret and make informed decisions from various
datasets related to nutritional data, dietary patterns and other health factors (Bayram and

Ozturkcan, 2024; Theodore et al., 2024). They can be used to understand how nutrients affect



health status and analyze dietary data using machine learning algorithms LLMs like ChatGPT are
a specific type of ML models that focuses on understanding and generating human-like text
(Hamanjuk, 2019; Kosaraju et al., 2022; Naja et al., 2024). Furthermore, Al can be used for the
management of chronical diseases as obesity. Al-based techniques can help to determined risk of
obesity in especially for childhood (Alghalyini, 2023). Machine learning models have
demonstrated superior accuracy in predicting obesity outcomes compared to traditional statistical
methods, allowing healthcare providers to effectively tailor prevention strategies (Colmenarejo,
2020). Moreover, Al-based techniques can enhance to adherence dietary treatment and follow the
exercise regime. Al can offer personalized diet and exercise recommendation with offering real-
time feed-backs which its help to increase the motivation. In traditional treatment the motivation
of the patient is especially crucial to achieve successful diet therapy and Al can help to maintain
the diet motivation (Chew and Achananuparp, 2022). However, there is lack of information and
inconsistency about advice for the nutrition treatment from Al (Ponzo et al., 2024).

ChatGPTs are increasingly being recognized for their applicability in the management of
chronic diseases, which require the processing and synthesis of large amounts of data related to
diagnosis and treatment (Thirunavukarasu et al., 2023). The Al company OpenAl developed
ChatGPT, a conversational interface based on GPT 3 on 20 November 2022 (GPT 4 as of 14 March
2023, for paid users only). ChatGPT utilizes deep learning and is pre-trained on a large text dataset
originating from online sources such as articles, books, websites and other publicly available
sources to provide human-like responses to large amounts of text-based prompts to learn the
nuances of the language (Barlas et al., 2024; Bayram and Ozturkcan, 2024). Although ChatGPT
is considered potentially promising in providing personalized advice on obesity treatment, its use
has been associated with several challenges such as lack of medical expertise, personalization
limitations, ethical corcerns, etc. (Arslan, 2023; Barlas et al., 2024; Naja et al., 2024). Additionally,
the Al chatbot may produce references that do not exist. It may produce ‘hallucinations’, where
the output is meaningless relative to the ‘prompts’ or input provided. The confident natural
language used by dialogical Al may cause users to overestimate the scientific rigor of the
information presented (Au Yeung et al., 2023; Haupt and Marks, 2023). Furthermore, ChatGPT-
40 builds upon the foundation of ChatGPT-4 by introducing multimodal processing, faster
response times, broader accessibility, and enhanced interactive features, making it a more

comprehensive and user-friendly Al model. Although Al-assisted tools in obesity management



offer an innovative approach to individualised dietary recommendations, there are limited studies
in the literature on the accuracy of these recommendations and their compliance with guidelines.
In particular, the comparison of the Turkish Dietary Guidelines (TDG) (2022), and Al-generated
menus may fill an important gap in the usability and reliability of such technologies in the Turkish
context (Turkish Goverment Ministry of Health, 2022). Therefore, the aim of the study was to
compare the energy, macro and micronutrients of the sample menu components presented by
ChatGPT-40 and ChatGPT-4 for obesity when asked in Turkish with the TDG-2022 and to
evaluate their accuracy and quality/clarity in providing medical nutrition treatment and

management in obesity.

Methods

Study design

In this content analysis and comparative study, we evaluated the accuracy and quality/clarity in
providing nutritional management for obesity of Al models ChatGPT-40, and ChatGPT-4.
According to literature ChatGPT-40 had higher consistency rates when compares other Al
chatbots. Moreover, ChatGPT is widely and most used chatbot when compare others (Ponzo et al.,
2024; Qarajeh, 2023). Due to higher user rates and reach the accuracy Chat GPT-40 and ChatGPT
were selected.

Assessment of Al models performance

In consideration of the distinguishing features of these dietary regimens, the research team planned
a five-day sample menu with an energy intake of 1800 kcal per day.

ChatGPT-40 and ChatGPT-4 (developed by OpenAl) were used to generate Al-based diet plans
on 05.09.2024. ChatGPT-4o is the latest multimodal version, capable of processing both text and
images with improved reasoning abilities, while ChatGPT-4 is a text-based model with enhanced
contextual understanding compared to its predecessors. Both models were accessed through
OpenAT’s official web interface. To minimize the randomness inherent in GPT-generated outputs,
each prompt was submitted three times in separate, refreshed sessions. The variability of responses
was analyzed, and the averaged data was used for nutrient analysis. Prior to the initial input, the
model was refreshed, and two key sentences were provided consecutively, without any refreshing

between the inputs.



Three primary domains related to nutritional management were examined: (1) dietary
management, (2) nutrition care process (NCP) recommendations, and (3) menu planning. Three
zero-shot prompt templates were designed for each of the aforementioned areas in order to receive
suggestions. In designing the prompts for this study, the methodology proposed by Ray (2023)
was followed, with the objective of obtaining responses that are accurate, relevant, and useful. The
following steps were undertaken:

(1) It is recommended that the process commence with clear and specific prompts. To ensure
clarity and specificity, the prompts were constructed in a way that referenced key terms related to
nutrition management and dietetics, including "food," "diet," "nutrition," and "menu."

(2) A clear context was provided. The disease or condition is explicitly stated in all prompts to
provide contextual background for the subsequent nutrition and dietary guidelines.

(3) The use of open-ended questions was employed. All questions were designed to be open-ended,
employing verbs such as "list," "provide," and "give an example."

(4) Additionally, constraints and limitations were applied.

For example, in the "menu planning" field, constraints such as age (20 years), gender
(female), and calorie amount (1800 kcal) were specified. In Turkish Subsequently, four cues were
developed for each condition, as shown in Figure 1. The four different prompts was created in
Turkish. For example the first prompt was “Obeziteyi tedavi etmek i¢in Onerilen diyet nedir?”.
Prompts were crafted in Turkish and explicitly included instructions to align with the Turkish
Dietary Guidelines (TDG-2022). No memory function was used; all necessary information was
included directly in the prompts.

PROMPTS

Dietary Management ‘ 1. What is the recommended diet to treat "obesity"
Yy g ‘What is the recommended dietary management of

"obesity"

[

PROMPTS
4’{ Nutrition Care Process 1. What are the nutrition care process recommendations to
treat "obesity"

Domains

PROMPTS

4’( Menu Plam]ing 1. Can you plan a five-day menu of 1800 kcal for a 20-year-
old adult woman with ‘obesity’?




Figure 1. The domains and corresponding prompts for obesity.

The chatbot's recommendations for the domains of “dietary management” and “NCP” were
compared with those outlined in the Academy of Nutrition and Dietetics' Nutrition Care Manual
(NCM)® (Academy of Nutrition and Dietetics, 2022). Three dietitians evaluated the compliance
of the chatbot output with the guidelines. The main focus of the assessment was accuracy.
Dietitians indicated their responses using a Likert scale from 1 to 4, corresponding to ‘none’ (i.e.
no agreement between output and guidelines), ‘some but not all’, ‘most but not all’ and ‘all’
respectively.

In qualitative research, particularly in content analysis and expert-based evaluations,
traditional power calculations are not always applicable. Instead, expert reliability is often assessed
using statistical measures such as the Intraclass Correlation Coefficient (ICC) or Fleiss’ Kappa,
which evaluate agreement among evaluators. Literature suggests that for expert-based evaluations,
a panel of 3-5 experts is generally considered sufficient (Bertens et al., 2013; Vasileiou et a., 2018).
The selection of dietitians was based on their expertise and experience in the field of clinical
nutrition and obesity management. The inclusion criteria required dietitians to have at least five
years of professional experience in developing and evaluating dietary plans for individuals with
obesity. Additionally, familiarity with international and national dietary guidelines, including the
Nutrition Care Process (NCP), was mandatory. Dietitians were also required to be proficient in
analyzing and interpreting dietary data using tools like BeBiS program. These criteria ensured that
the evaluations were performed by highly qualified professionals capable of critically assessing
the Al-generated diet plans. Furthermore, the reliability of the expert evaluations for the NCP
domain was confirmed by an ICC value of 0.904 (p < 0.001), indicating excellent inter-rater
agreement. Given the high inter-rater reliability and alignment with expert panel methodologies,
the number of dietitians included in this study is methodologically sound and appropriate for
expert-based content analysis.

For the NCP domain, dietitians analyzed chatbot responses separately according to the
following four NCP npillars: “Nutritional assessment”, “Diagnosis”, “Intervention” and
“Monitoring/Evaluation”. The “Dietary management” domain was assessed against the
intervention section of the NCP guidelines. For the “Menu planning” domain, an 1800 kcal diet

for a 20-year-old adult female was used in the referrals. The nutrients and their corresponding



amounts in the five-day menus created by the chatbot were calculated by entering them into the
Nutrient Database (BeBIS, EBISpro for Windows, Willstaett, Germany; Turkish Version, BeBiS
9). Menus were analyzed for energy, macro- and micronutrient content and compared with the
recommendations set out in the TDG-2022 (Turkish Goverment Ministry of Health, 2022).
Statistical analysis

Data was analyzed using SPSS 24.0. The inter-observer correlation was evaluated by the Intraclass
correlation coefficient (ICC). The difference between AI models in the energy, macro and
micronutrients content of the five-day sample menus of diet models was tested using Repeated
Measures ANOVA. Energy, macro and micronutrient analyses of the five-days menu plans created
by ChatGPT and GPT 40 were compared with RDI using one-sample-T-test. A p-value <0.05 was

considered statistically significant for the statistical test.

Results

Table 1 shows the evaluation of three dietitians for the AI chatbots responses for dietary
management, and NCP domains for obesity. For dietary management, for both ChatGPT-40 and
ChatGPT-4 responses, 2 dietitians scored 2 and one scored 3. The main gap was that macronutrient
intake (fat, carbohydrate especially), saturated fatty acids (SFA), omega 3 were not addressed. In
this part, the ICC value was 1, and there was complete agreement between the observers. This
result reveals that the dietitians evaluated the recommendations of ChatGPT in the same way and
there were no subjective differences in the evaluations.

The scores of the dietitians according to the responses of ChatGPT-40 for nutritional
assessment were 1, 2 and 1, while the scores for ChatGPT-4 were 2, 3 and 2 respectively. The
deficiencies 1n the responses of ChatGPT-40 consisted of dietary intake assessment (partial), and
popular diets offered as part of the therapy. Details such as body fat percentage, body fat (kg),
muscle mass, lean body mass (kg), total body water content (kg), waist/hip ratio, neck
circumference, etc. were missing when using the body impedance analysis (BIA) device. For
ChatGPT-4, deficiencies were dietary intake assessment (partial), popular diets offered as part of
the therapy, and biochemical parameters not being mentioned as well as drug use and
anthropometric measurements not being mentioned. The assessment process is described very

superficially. In this part, the ICC value was 0.82, indicating a high level of agreement among the



dietitians. This suggests that while the chatbot responses exhibited notable deficiencies, the expert
raters provided consistent evaluations, reinforcing the validity of the assessment outcomes.

The diagnosis section for both ChatGPT-40 and ChatGPT-4 was quite inadequate and
received 1 point from all dietitians. Sample Problem, Etiology, Signs & Symptoms (PES)
statements are unspecified and incomplete. Similarly, for the intervention section, the responses
of both ChatGPT-40 and ChatGPT-4 received a score of 2 from all dietitians and the gaps in both
were a lack of information on macro- and micronutrients, no mention of approved medication or
bariatric surgery. No mention of using plate models, food pyramids or food replicas etc. was made.
There was no information about food consumption records. The ICC for the diagnosis and
intervention sections was perfect, with an ICC value of 1.00, indicating complete agreement
among the dietitians. This result confirms that all raters consistently identified the same
deficiencies in the chatbot-generated responses, reinforcing the robustness of the evaluation
process and eliminating subjective variation in expert assessment.

For the monitoring/evaluation section, all dietitians gave a score of 2 for ChatGPT-40
responses, while two dietitians gave a score of 2 and one dietitian gave a score of 3 for ChatGPT-
4 responses. The gaps in the ChatGPT-40 responses were that there was no mention of
reassessment of nutritional status (anthropometry), weight maintenance, self-monitoring, changes
in body composition or biochemical parameters. What the dietitian should do in case of
encountering problems during the reassessment process was not mentioned. Diet sustainability,
changes in dietary and lifestyle habits were not mentioned. The gaps in ChatGPT-4 were that there
was no mention of self-monitoring, and there was no mention of what the dietitian should do in
case of problems in the reassessment process. In this part, the ICC value was 1, indicating complete
agreement among the dietitians. This result demonstrates that all raters consistently identified the

same shortcomings, confirming the robustness and reliability of the expert assessments.

Table 1. Evaluation of Al chatbots responses for dietary management and nutrition care process

for obesity*

ChatGPT-40 Dietitian 1 Dietitian 2  Dietitian 3 Gaps

Dietary management 2 3 2 Macronutrient intake (fat, carbohydrate
especially), SFA, omega 3 are not
addressed.

Nutrition care process




Nutritional assessment

Diagnosis

Intervention

Monitoring/Evaluation

ChatGPT-4

Dietary management

Nutrition care process

1

2

Dietary intake assessment (partial),
popular diets presented as part of the
therapy.

Details for using the BIA device, body
fat percentage, body fat (kg), muscle
mass, lean body mass (kg), total body
water content (kg), waist/hip ratio, neck
circumference, etc. are missing.
Problem, Etiology, Signs & Symptoms
(PES) statements are unspecified and
incomplete.

Information on macro and
micronutrients is missing, approved
medication and bariatric surgery are not
mentioned.

There is no mention of plate models,
food pyramids, food replicas, etc. that
could be used.

There is no information on food
consumption records.

Reassessment of nutritional status
(anthropometry), weight maintenance,
self-monitoring, changes in body
composition, biochemical parameters
are not mentioned

There is no mention of what the
dietitian should do in case of problems
experienced during the re-evaluation
process.

Sustainability of the diet, changes in
dietary and lifestyle habits are not

mentioned.

Macronutrient intake (fat, carbohydrate
especially), SFA, omega 3 not

addressed.




Nutritional assessment 1 1

Diagnosis 1 1
Intervention 2 2
Monitoring/Evaluation 3 2

There is no mention of dietary intake
assessment (partial), popular diets
presented are presented as part of the
therapy, and biochemical parameters
were not mentioned.

There is no mention of medication use
or anthropometric measurements. The
evaluation process is described very
superficially.

Problem, Etiology, Signs & Symptoms
(PES) statements are unspecified and
incomplete

Information on macro and
micronutrients is missing, physical
activity, approved medication and
bariatric surgery are not mentioned.
There is no mention of plate models,
food pyramids, food replicas, etc. that
could be used.

There is no information on food
consumption records.

Self-monitoring was not mentioned
There is no mention of what the
dietitian should do in case of problems
experienced during the re-evaluation

process.

*] =none; 2 = some but not all; 3 =most but not all; 4 =all.

Table 2 shows the mean energy, macro- and micronutrients of five-day menu samples

according to Al chatbots analysis and intake percentages according to TDG-2022. Both ChatGPT-

40 and ChatGPT-4 offered five-day menu samples with low calorie content compared to the "1800

kcal prompt", and the five-day menu samples mean energy of ChatGPT-40 was 985.51 + 113.52
kcal, and of ChatGPT-40 was 1427.65 + 563.96 kcal. When the mean of the five-day menu samples
provided by ChatGPT-4o is compared with TDG-2022, the amounts of energy (54.75 + 6.31%),
sodium (59.16 + 27.71%), potassium (49.41 + 7.00%), calcium (62.84 + 7.31%) and iron (58.10 £
14.98%) are below the Recommended Dietary Allowances (RDA). According to the five-day



menu samples provided by ChatGPT-4, calcium intake was below the RDA with 62.69 + 19.07%.
In addition, when nutrient analyses of ChatGPT-4 and ChatGPT-40 menu samples were compared
with the Recommended Dietary Intakes (RDI), it was found that ChatGPT-40 menu plans had
significantly lower energy, carbohydrate (both g and %), fiber, vitamin E, thiamin, folic acid,
niacin, sodium, potassium, calcium and iron, while they had significantly higher protein (%) and
fat (%) and phosphorus. When ChatGPT-4 menus were compared with RDI, it was determined
that these menu plans had significantly higher protein (%), fat (%) and phosphorus. In contrast,

they had significantly lower carbohydrate (%), potassium, and calcium.

Table 2. Mean energy, macro- and micronutrients of five-day menu samples according to Al

chatbots analysis and intake percentages according to TDG-2022

ChatGPT-40 RDA % ChatGPT-4 RDA % p-
p-value? p-value?

value!
Energy (kcal) 985.51 +113.52 54.75 +6.31 1427.65 + 563.96 79.31+31.33 0.602 <0.01 0.214
Protein (g) 59.91 +4.95 108.54 + 8.98 101.43 + 67.99 183.75 +123.18 0.532 0.100 0.203
Protein (E%) 252+2.58 148.23 £ 15.23 27.8+6.83 163.52 +40.20 0.808 0.002 0.024
Fat (g) 40.38 +7.41 N.A. 56.18 +16.28 N.A. 0.226
Fat (E%) 36.4+4.97 161.77 £22.13 36.4+4.72 161.77 +£20.99 0.758 0.003 0.003
Carbohydrate (g)  92.26 + 14.49 70.97 £ 11.15 122.79 +46.10 94.19 +35.46 0.792 0.004 0.744
Carbohydrate 72.76 + 6.23 68.19 +12.23

0.281 <0.001 0.004
(E%) 38.2+3.27 25.8+6.41
Fiber (g) 19.41 + 1.09 77.67 +4.39 24.51 +6.07 98.06 + 24.29 0.647 <0.001 0.867
SFA (g) 12.18 £2.99 N.A. 16.41 £9.03 N.A. 0.285
Polyunsaturated N.A. N.A.

. 0.144

fatty acids (g) 8.25+4.35 13.45+3.69
Monounsaturated N.A. N.A

0.526
fatty acids (g) 17.25+4.30 22.2+9.05
Cholesterol (mg) 170.61 + 78.67 56.87 +26.23 393.00 + 255.93 131.00 + 85.31 0.641 0.021 0.462
Omega 3 (g) 2.55+1.70 N.A. 2.57+2.99 N.A. 0.057
Omega 6 (g) 5.55+2.76 N.A. 10.76 +2.89 N.A. 0.122
Vitamin A (pg) 803.66 + 241.01 123.45 +37.08 1701.75 + 1029.70 261.80 + 158.42 0.457 0.227 0.084
Vitamin E (mg) 8.19+ 1.47 74.45+13.43 14.65 +4.74 133.20 +£43.10 0.189 0.013 0.160
Vitamin K (pg) 127.13 + 13.86 141.25 +15.31 252.69 +31.03 280.77 +34.48 0.569 0.579 0.306
Vitamin C (mg) 66.49 +37.85 69.99 +39.85 172.89 +75.22 181.98 +79.18 0.191 0.168 0.082
Thiamin (mg) 0.74 +0.17 67.81 +16.09 1.07 £ 0.30 97.27+27.73 0.904 0.011 0.837
Riboflavin (mg) 1.28 +£0.27 116.54 +25.41 1.52 +0.63 138.18 + 57.84 0.845 0.219 0.214
Vitamin B6 (mg)  1.32+0.37 101.69 + 28.95 2.28 £ 1.06 175.84 + 81.96 0.469 0.902 0.107
Folic acid (pg) 226.37 +29.27 68.59 + 8.87 349.15 + 161.45 105.80 + 48.93 0.503 <0.001 0.804
Niacin (mg) 23.12+2.55 192.68 +21.29 43.00 +39.18 358.40 + 326.54 0.462 <0.001 0.152
Vitamin B5 (mg)  3.23+ 091 N.A. 5.88 £2.67 N.A. 0.836
Biotin (ng) 33.79+11.33 N.A. 57.51 +18.93 N.A. 0.948
Vitamin B12 113.30 +49.27 96.85 + 63.77

0.092 0.519 0.917
(ng) 45+1.973 3.87+2.55
Sodium (mg) 1360.70 + 637.40 59.16 £27.71 1780.27 + 632.24 77.40 + 27.49 0.501 0.030 0.240
Potassium (mg) 2322.56 +329.03 49.41 +7.00 3235.21 £ 530.30 77.40 +27.49 0.605 <0.001 0.003




Calcium (mg) 628.43 +73.09 62.84 +7.31 626.92 + 190.70 62.69 £+ 19.07 0.087 <0.001 0.012

Magnesium (mg)  278.43 +35.22 92.81+11.74 357.86 + 131.41 119.28 +43.81 0.712 0.243 0.381
Phosphorus (mg)  1127.82 + 133.56 205.05 +24.28 1506.66 £ 617.09 273.93 +112.20 0.570 <0.001 0.026
Iron (mg) 7.84+£2.02 58.10 = 14.98 12.65+4.77 93.76 + 35.36 0.740 0.003 0.713
Zinc (mg) 6.95+2.80 69.50 + 28.05 9.49 +£3.22 94.92 +32.28 0.807 0.072 0.743

RDA: recommended dietary allowance, SFA: saturated fatty acids. p-value': Repeated Measures ANOVA analysis of ChatGPT-4 and ChatGPT-
40 ; p-value’: comparison of ChatGPT-40 and RDA, one-sample-T-test, significant at p<0.05; p-value®: comparison of ChatGPT-4 and RDA, one-
sample-T-test, significant at p<0.05.

Discussion

In this study, two chatbots, ChatGPT-40 and ChatGPT-4, were tasked with planning five-day menu
samples of 1800 calories for a 20-year-old woman with obesity and explaining the nutritional
recommendations and NCP steps suitable for this individual. When ChatGPT was asked questions
focusing on the dietary management of obesity and NCP, ChatGPT-40 and 4 responses were found
to have low consistency with dietary management and obesity assessment guidelines. Additionally,
it is our contention that the most striking result of the study is that even though a diet plan of 1800
calories was requested, both Al chatbots planned five-day menu samples which contained calories
far below the requested amount. In particular, the menu planned by ChatGPT-4o is found to meet
only 54.75 + 6.31% of the RDA.

Despite the growing interest of Al across all sectors, ChatGPT is increasingly being
recognized for their applicability in diagnosis and treatment, especially in the management of
chronic diseases that require the processing and synthesis of large amounts of data
(Thirunavukarasu et al., 2023). However, the results of studies evaluating accuracy in the field of
nutrition have shown that there are differences between the outputs of different Al models and
variations in accuracy ranges, thus emphasizing the need for human supervision when using Al in
the field of nutrition education and recommendations (Qarajeh et al., 2023; Bayram and Ozturkcan,
2024). Prior research has demonstrated that ChatGPT is capable of effectively assessing obesity
in individuals with type 2 diabetes. However, its treatment recommendations, particularly those
pertaining to nutrition and surgical interventions, remain incomplete. Al also holds promise for
personalized obesity management, offering tailored advice. Nevertheless, ethical and safety
concerns emerge when considering the use of Al in this context. Furthermore, although when
providing dietary guidance for individuals with diabetes and metabolic syndrome ChatGPT offers
valuable insights, it falls short of providing comprehensive nutrition and energy recommendations

(Arslan, 2023; Barlas et al., 2024; Naja et al., 2024). Our analysis revealed several shortcomings



in both Al models when it comes to “Dietary management”. Neither model adequately addressed
key aspects of macronutrient intake, particularly fat, carbohydrate, SFA, and omega-3. While both
Al models partially covered the steps involved in dietary intake assessment, they failed to provide
sufficient information in the diagnosis section, with none of the PES statements specified. Both
models also lacked critical information regarding macro- and micronutrient content, approved
medications, and bariatric surgery options. Furthermore, essential tools like plate models, food
pyramids, and food replicas that could aid in patient education were completely omitted. No details
were provided on food consumption records either. In the “Monitoring/Evaluation™ section, the
gaps between the two Al models varied, indicating inconsistencies in their approach to this critical
component of nutritional management. The results highlight significant limitations in the Al
models' ability to provide comprehensive dietary management, particularly in areas crucial for
clinical practice. Inconsistent outputs can lead to confusion among healthcare providers and
patients, undermining the trust that is essential for effective clinical decision-making (Gong et al.
2024). When patients receive conflicting advice from Al systems, they may be less likely to adhere
to treatment plans, which can adversely effect their health outcomes. This inconsistency can also
create a situation where patients may disregard professional medical advice in favor of Al-
generated recommendations, leading to potentially harmful decisions (Kim et al., 2023). To
improve Al performance, personalized approaches could be useful. By utilizing machine learning
algorithms that analyze personal health data, including metabolic responses and dietary
preferences, Al can generate more relevant and effective nutritional advice. This approach aligns
with the concept of precision nutrition, which aims to customize dietary interventions based on
individual characteristics (Sempionatto et al., 2021).

In this study, ChatGPT-40, and 4 were prompted to provide an 1800 kcal five-day menu
for obesity. Previous studies showed that Al-generated menus contained non-starchy vegetables,
lean protein foods and foods with carbohydrates (CHO), but nutritional analyses showed that the
energy amounts in these menus were sometimes different from those specified, and the amounts
of CHO and fat were often inconsistent with dietary recommendations (Chatelan et al., 2023; Naja
et al., 2024). Similar findings were observed in this study, where both ChatGPT-40 models
demonstrated notable discrepancies in energy and nutrient calculations for a five-day sample menu
of 1800 kcal. The energy values provided were significantly lower than expected, with means of

985.51 + 113.52 kcal and 1427.65 + 563.96 kcal, respectively. Additionally, the carbohydrate



percentages were lower than recommended, calculated at 38.2 = 3.27% and 25.8 + 6.41%. Fat
intake was consistent across both models, with averages of 36.4 = 4.97% and 36.4 = 4.72%.
However, key nutrients such as energy (54.75 £ 6.31%), sodium (59.16 + 27.71%), potassium
(49.41 £+ 7.00%), calcium (62.84 £+ 7.31%), and iron (58.10 + 14.98%) for ChatGPT-4o0 fell below
the RDA. While calcium intake for the second model was also below the RDA at 62.69 +19.07%,
these findings suggest that both Al models require improvements in accuracy to meet the
nutritional needs set by dietary guidelines. These results highlight the importance of cautious use
of Al tools in dietary planning, as they may underperform in providing adequate nutrient
distributions.

Another important consideration in evaluating Al-generated diet plans is their cultural
appropriateness within the Turkish context. Traditional Turkish cuisine is rich in a variety of whole
grains (such as bulgur and whole wheat bread), legumes, dairy products (yogurt and white cheese),
and fresh vegetables, aligning well with Mediterranean dietary principles (Turkish Goverment
Ministry of Health, 2022). The five-day menu created by ChatGPT-4o0 offers a content partially
suitable for Turkish cuisine, but it also has some deficiencies. The inclusion of foods belonging to
traditional Turkish cuisine such as whole wheat bread, feta cheese, lentil meatballs, cacik, bulgur
pilaf with chickpeas, and beans with olive oil in the menu was evaluated as a positive aspect.
Furthermore, the regular inclusion of fermented milk products such as yoghurt and ayran is
noteworthy in terms of compliance with Turkish eating habits. However, olives, one of the
indispensable elements of Turkish breakfast, were recommended only on one day and were not
included on other days. In addition, breakfast options that include Western-oriented foods such as
chia seeds and peanut butter offer alternatives that are not common in Turkish cuisine. In addition,
in terms of bread and cereal consumption, it was observed that traditional cereals such as bulgur
were not sufficiently emphasized. When the five-day menu created by ChatGPT-4 was analyzed,
it was seen that it contained some basic nutritional elements of Turkish cuisine, but it was not fully
culturally appropriate. The inclusion of traditional dishes such as lentil soup, kidney bean stew,
menemen, cacik and chickpea dish in the menu can be considered as a positive feature. However,
it was observed that foods such as whole grain bread, bulgur, vegetable dishes with olive oil and
yoghurt, which are commonly consumed in daily eating habits, were not included sufficiently on
some days. Additionally, considering that breakfast is an important meal in Turkish cuisine, it is

noteworthy that the recommended breakfasts were culturally unusual on some days. For example,



breakfasts containing oatmeal and strawberries show a more Western-oriented approach compared
to traditional Turkish breakfasts. However, in some meals, more global foods such as quinoa salad
or pineapple are offered instead of flavours specific to Turkish cuisine. This may limit the
applicability and sustainability of the menu for Turkish individuals. Therefore, further optimisation
on regional dietary habits is needed to better adapt the menus created by Al to the local culinary
culture.

While this study provides insights into Al-generated short-term meal planning, one critical
limitation is the lack of consideration for long-term adherence. Sustainable dietary changes are
essential for effective obesity management; as short-term modifications often fail to result in
lasting health benefits. Long-term adherence to dietary recommendations is influenced by factors
such as behavioral habits, environmental constraints, social influences, and psychological
motivations (Cacau et al., 2021; Jung et al., 2023), which are not adequately addressed in Al-
generated menu planning. Current research suggests that sustainable dietary changes require
flexibility and behavioral support mechanisms, which Al tools lack (Morgan-Bathke et al., 2023).
Chatbots can generate structured meal plans, but adherence over weeks or months depends on
personalization, ongoing monitoring, and motivational strategies—elements that Al does not yet
integrate effectively. Moreover, behavioral reinforcement strategies, such as goal setting, self-
monitoring, and dietary modifications based on individual progress, are crucial for long-term
success but are missing in Al-generated meal plans (Chatelan et al., 2023). Without these adaptive
elements, individuals may struggle to maintain adherence, limiting the real-world applicability of
Al-driven dietary interventions. A systematic review showed that Al chatbots have demonstrated
the effectiveness of health behaviour change interventions among large and diverse populations;
however, it was emphasised that future studies should adopt robust randomized control trials to
draw firm conclusions (Aggarwal et al., 2023). To improve the effectiveness of Al in dietary
management, future research should explore how Al models can integrate long-term adherence
strategies, such as adaptive dietary modifications, user-specific feedback loops, and behavioral
coaching techniques. Additionally, longitudinal studies assessing real-world adherence to Al-
generated dietary recommendations could provide valuable insights into whether these tools can
support sustainable dietary changes beyond short-term menu planning. These findings highlight
the need for dietitians to play an active role in bridging the gap between Al-generated dietary

recommendations and real-world adherence strategies. While Al chatbots may offer a structured



starting point for dietary planning, their role should be complementary rather than substitutive,
reinforcing the necessity of human expertise in ensuring long-term adherence and sustainable

health outcomes.

The study has some limitations and strengths. First, due to the regular updating of the
ChatGPT, responses to the same question may change over time, making it difficult to know
exactly what information a person will receive when additional data (e.g. gender, age, food
preferences and medical history) are provided (Chatelan et al., 2023; Barlas et al., 2024). Secondly,
the prompts asked to the ChatGPT-40, and ChatGTP 4 were made in Turkish. The answers may
show differences when searched in other languages and this affects the generalizability. Thirdly,
it is focused on short-term menu planning that does not take into account the long-term adherence
and sustainability of Al-generated diet plans. Forth, the dietitians evaluating the Al-generated
outputs were not blinded to the source of the responses. Awareness of the Al origin may have
influenced their scoring, either through skepticism toward Al-generated content or preconceived
expectations. Future research should consider implementing blinded evaluation processes to
mitigate potential bias and improve the objectivity of assessments. Despite all these limitations,
the strength of this study is that ChatGPT-40, and ChatGTP 4 include the analysis of obesity-

related dietary management and NCPs and sample menus for Turkish language prompts.

Conclusions

In conclusion, despite their clarity, the ChatGPT-40, and ChatGPT-4-derived outputs in the field
of obesity nutritional management presented several deficiencies. These findings suggest that
ChatGPT-40 and ChatGPT-4 respond to user prompts in a 'human-like' manner. Chatbots can be
helpful for healthcare professionals to create education plans for patients, a variety of diet planning,
monitor the progress of the treatment, nutritional data analysis and facilitate clinical nutrition
therapy. However, they cannot replace the expertise and critical judgement of dietitians. Caution
should be exercised when relying on Al chatbots in clinical practice, there is a need to raise
awareness of the risks involved. There is lack of the research about the accuracy of the chatbots in
clinical nutrition management. Future studies should include horizontal comparisons with existing
dietary guidance programs to better contextualize the performance of AI chatbots. Such
comparisons could enhance the understanding of how Al-based tools perform relative to

traditional, validated software used in nutritional planning.
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