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Abstract

Background: Diabetes Méllitus is a major non-communicable disease with significant increase in prevalence, especialy in low
and middle-income countries. The latest IDF Diabetes Atlas (2025) reports that 11,1%, or about 1 in 9, of the adult population
(20-79 years old) is living with diabetes, with over 4 in 10 unaware that they have the condition. This Prevalence is expected to
increase to 1 in 8 adults by the year 2050.

Early diagnosis and treatment of Diabetes reduces the risk and slows the progression of debilitating complications such as
amputation, vision loss, and renal failure, cardiovascular disease, dementia, some cancers, and infections such as tuberculosis
and severe COVID-19.

Current screening methods for diabetes are invasive and costly. This has limited its more widespread utilisation especially in a
high-density population, middle-low income country such as Indonesia. Blood Glucose Evaluation and Monitoring (BGEM) is a
machine learning (ML) algorithm developed by Actxa to analyze Photoplethysmography (PPG) data from wearable devices for
diabetic risk assessment. Its non-invasive and user-friendly nature makes it a strong candidate for fulfilling the need for a
diabetes screening tool.

Objective: The Aim of this study is to enhance BGEM's performance on a large and diverse data set with an emphasis on the
detailed blood sugar fluctuation, aso known as glycaemic variability, under semi-controlled conditions in an Indonesian
population.

Methods: Adult subjects aged 18 years old and above, either with a diabetic or non-diabetic history that resides in Greater
Jakarta Area, Indonesia were recruited. The study will explore BGEM blood glucose prediction capabilities compared to
laboratory blood analysis from capillary or plasma samples at after fasting, 1 hour, 2 hour and 3 hours after meal. In addition to
PPG and blood data collection, anthropological measurement, a standardize questionnaire on activity, demographic information
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and diabetic status were also conducted to provide a more compl ete dataset.

Results: A total of 885 subjects were included into the study from June to October 2024, 473 were diabetic subjects and 412
were non-diabetic subjects. The blood sugar profiles of the subjects will be studied and analysed. BGEM'’ s performance will be
assessed on this Indonesian dataset on glycaemic variability.

Conclusions: This protocol paper outlines the methodology designed for subject’s blood sugar profiles especially on glycaemic
variability in order to evauate BGEM, a PPG-based Al model designed to estimate blood glucose levels and diabetic risk. The
clinical trial was conducted on both diabetic (DM) and non-diabetic (non-DM) Indonesian subjects, while considering various
influencing factors. The results will provide objective evidence on the validity and use of a non-invasive technique for the
measurement of blood sugar levels using wearables. Clinical Trial: Clinical trial registration NCT06642467

Ingtitutional Review Board of Ukrida faculty of medicine & health sciences ethical committee 1779/SLKE/IM/UKKW
/FKIK/KEPK /V11/2024

(IMIR Preprints 26/04/2025:76558)
DOI: https://doi.org/10.2196/preprints.76558
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Abstract
Background

Diabetes Mellitus is a major non-communicable disease with significant increase in
prevalence, especially in low and middle-income countries. The latest IDF Diabetes Atlas (2025)
reports that 11,1%, or about 1 in 9, of the adult population (20-79 years old) is living with diabetes,
with over 4 in 10 unaware that they have the condition. This Prevalence is expected to increase to 1
in 8 adults by the year 2050.

Early diagnosis and treatment of Diabetes reduces the risk and slows the progression
of debilitating complications such as amputation, vision loss, and renal failure, cardiovascular
disease, dementia, some cancers, and infections such as tuberculosis and severe COVID-19.
Current screening methods for diabetes are invasive and costly. This has limited its more

widespread utilisation especially in a high-density population, middle-low income country such as
Indonesia. Blood Glucose Evaluation and Monitoring (BGEM) is a machine learning (ML) algorithm
developed by Actxa to analyze Photoplethysmography (PPG) data from wearable devices for diabetic
risk assessment. Its non-invasive and user-friendly nature makes it a strong candidate for fulfilling
the need for a diabetes screening tool.

Objective:

The Aim of this study is to enhance BGEM’s performance on a large and diverse data set with
an emphasis on the detailed blood sugar fluctuation, also known as glycaemic variability, under
semi-controlled conditions in an Indonesian population.

Method:

Adult subjects aged 18 years old and above, either with a diabetic or non-diabetic history that
resides in Greater Jakarta Area, Indonesia were recruited. The study will explore BGEM blood
glucose prediction capabilities compared to laboratory blood analysis from capillary or plasma
samples at after fasting, 1 hour, 2 hour and 3 hours after meal. In addition to PPG and blood data
collection, anthropological measurement, a standardize questionnaire on activity, demographic
information and diabetic status were also conducted to provide a more complete dataset.

Results:

A total of 885 subjects were included into the study from June to October 2024, 473 were
diabetic subjects and 412 were non-diabetic subjects. The blood sugar profiles of the subjects will
be studied and analysed. BGEM’s performance will be assessed on this Indonesian dataset on
glycaemic variability.

Conclusions:
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This protocol paper outlines the methodology designed for subject’s blood sugar profiles
especially on glycaemic variability in order to evaluate BGEM, a PPG-based Al model designed to
estimate blood glucose levels and diabetic risk. The clinical trial was conducted on both diabetic
(DM) and non-diabetic (non-DM) Indonesian subjects, while considering various influencing factors.
The results will provide objective evidence on the validity and use of a non-invasive technique for
the measurement of blood sugar levels using wearables.

Trial Registrations:
Clinical trial registration NCT06642467
Institutional Review Board of Ukrida faculty of medicine & health sciences ethical

committee 1779/SLKE/IM/UKKW /FKIK/KEPK /V11/2024

Keywords: Diabetes Mellitus; Non-Invasive; Blood Glucose; Screening; Machine Learning;

Photoplethysmography; Artificial Intelligence; Wearables; BGEM; Indonesia;
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Introduction

Diabetes Mellitus (DM) is a major non-communicable disease which affected
around 500 million people worldwide and continue to rise up to 700 million people
globally in 2045[1]. Other non-communicable diseases death risk decreased by 20% since
turn of the century, DM in contrast, has increased by 3% worldwide. The latest IDF
Diabetes Atlas (2025) reports that 11.1% , or about 1 in 9, of the adult population (20-79
years) is living with diabetes, with over 4 in 10 unaware that they have the condition. This
prevalence is expected to increase to 1 in 8 adults by the year 2050[2].

Several reports have projected that about 1 in 2 adult diabetic patients are unaware
of their diagnosis[1-3]. Undiagnosed DM has resulted in increase of cases with
complications and elevated the burden of disease, as younger undiagnosed DM cases
have more rapid progress of complications and lower respond to general DM treatment.
This has been shown to be higher in low-middle income countries where 80% of DM
population lived, thus reflect the enormous burden of the disease[4][5]. While, early
diagnosis and treatment of DM reduces the risk and slows the progression of debilitating
complications such as amputation, vision loss, renal failures, cardiovascular disease,
dementia, some cancers, infections including tuberculosis and severe COVID-19[6]. All
those which calls for screening strategies that is both effective and cost efficient.

Current available method to detect DM are Haemoglobin Alc (HbAlc) level,
fasting plasma glucose, 2 hours glucose tolerance test and random plasma glucose test.
All these methods are invasive, needed trained professionals and laboratory equipment to
be done correctly. American Diabetic Association has recommended DM screening
starting at 35 years old and every 3 years after, especially for people with obesity,
overweight and one risk factor [7]. In low-middle income countries, this is even harder to
implement due to cost and scarce resources of such screening methods [5,6,8].

Glycaemic variability which refers to a fluctuations blood glucose concentration
that happens in a day or similar timeframes on different days, has been shown to results in
microvascular and macrovascular damage in DM patients[9]. Glycaemic variability has
been proposed in multiple study for DM management, however difficulties in
measurement and consensus on its optimal value even with recent more widespread use
of continuous glucose monitoring has limited its use in general population[9,10], despite
its general acceptance that it is a very potential indicator for DM control.

Indonesia, a middle-income country with 283 million population thus faces a big
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challenge in DM management. It was estimated that DM prevalence was 9.49% (2024)
and will increase to 16.09% (2045) without any major effective intervention[11]. As in
any other low-middle income country the cost and availability of DM testing has
prohibited Indonesia to enact an effective prevention or screening program, therefore an
affordable, effective and simple screening method for DM will be a boon in the national
health program.

Photoplethysmography (PPG) is a non-invasive optical technology that measures
light absorbance to assess blood volume changes. It has been widely integrated into
wearable devices, such as smartwatches, to monitor heart rate and other related
physiological parameters[12]. Emerging research suggests that PPG data may also be
valuable for detecting DM and estimating glucose levels[13-15] . The non-invasive
nature, affordability, and convenience of PPG make it a promising tool for early detection
and preventive screening of DM, especially in large and diverse populations such as
Indonesia. Improving the reliability (accuracy and stability) of PPG-based technology in
wearable devices for blood glucose monitoring and DM risk prediction remains a critical
challenge in achieving this goal [8].

Blood Glucose Evaluation and Monitoring (BGEM) a machine learning (ML)
algorithm developed by Actxa to analyse PPG data for assessing diabetic risk. It is one of
the first ML models deployed in commercial wearable devices. BGEM was trained using
data collected from a registered clinical trial (NCT05504096) conducted at KK Women's
and Children's Hospital in Singapore, involving 500 Singaporean participants. The
reported accuracy of BGEM is 84.7%[14]. The model's performance is sensitive to
demographic features, with the inclusion of demographic data significantly enhancing its
accuracy[15]. BGEM would benefit from a larger and more diverse training dataset, as
the current training data consists primarily of Singaporean participants, predominantly
healthy females.

Here, we present the protocol for a registered clinical trial (NCT06642467)
designed to collect a larger and more robust training dataset to enhance BGEM's
performance. The study aims to comprehensively collect PPG data using two different
types of wearable devices at multiple time points before and after a breakfast meal. Both
capillary and plasma blood samples were collected and subjected to thorough laboratory

analysis. More than 800 participants from Indonesia were recruited, ensuring a balanced
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representation in terms of diabetic status (diabetic/ non-diabetic) and gender.
Additionally, a comprehensive questionnaire was used to gather essential information,
capitalizing on the diversity of the training data, including factors such as hypertension,
skin type, and other relevant variables.

Methods

Subject recruitment

Subjects with the total of 885 people from adults aged 18 years old and above , that
resides in Greater Jakarta Area, Indonesia were recruited, from diabetic exercise group,
staff & family member of Krida Wacana Christian University (Ukrida) with its affiliated
organizations using an online registration provided by the research team. Exclusion
criteria was BMI >37 kg/m? diastolic blood pressure > 120 mmHg and systolic blood
pressure > 180 mmHg, wearing a pacemaker, having fever or any other acute critical
illness during the data collection and pregnant female subjects are also excluded from this
study. All subjects before admission to study received explanation on the study purpose,
protocol and risk, also signed the informed consent.
Study design

This study utilises a cross-sectional design with short-term prospective measurements
of blood glucose profiles, with data collection conducted between July — October 2024 at
the Ukrida Hospital, Jakarta, Indonesia. The study will explore BGEM blood glucose
prediction capabilities compared to laboratory blood analysis from capillary or plasma
blood samples with the study workflow summarized in Figure 1. The subjects were given
explanation on the study, asked for informed consent, and given a numeric identity tag to
ensure anonymity of the data set after undergoing minimum 8 hours of fasting before
admittance to the study. Subjects undertook weight, height, waist circumference, blood
pressure measurement using GEA ZT120 body scales, tape measure roll, and Beurer
BM26 sphygmomanometer consecutively. Body Mass Index (BMI) scores are calculated

from weight and height of subjects to evaluate obesity or metabolic condition of subjects.

Subsequently, each participant's PPG data at the fasting time point (the 1 time
point) were collected using both a smart ring (JC Smart Health Ring 2301B) and a
smartwatch (Actxa Spark+ Series 2), both provided by Actxa Pte Ltd. Simultaneously,
blood samples were obtained from two sources: capillary blood for glucose

concentration measurement using Accu-Chek (Roche) and plasma blood from the cubital

https://preprints.jmir.org/preprint/ 76558 [unpublished, non-peer-reviewed preprint]



JMIR Preprints

Suradii et a

vein for laboratory analysis, as described in a later section.

Participants then consumed a 552 kcal meal set with 79.8 gr of carbohydrate content
prepared by Ukrida Hospital. This meal was chosen to ensure adequate sustenance and
satiety after overnight fasting, as sugary drinks alone may not sufficiently fulfil. The
nutritional composition of the meal is detailed in Table 1 and Table S1.

Participants then underwent measurements at the second time point (1 hour
postprandial), third time point (2 hours postprandial), and fourth time point (3 hours
postprandial). PPG data collection followed the same procedure as the first time point,
using both the smartphone and the smart ring. For blood sample collection and testing,
the third time point followed the same procedure as the first time point, with both
capillary and plasma blood samples collected and analysed. At the second and fourth
time points, plasma blood collection was omitted, and only capillary blood samples were
obtained and tested. Further details are provided in Table 2.

During the one-hour intervals at the last three time points, while waiting between
data and sample collection, participants were asked to complete the International
Physical Activity Questionnaire (IPAQ) long form, along with other questionnaires related
to DM and its risk factors (Table 3).

All protocol was performed under hospital’s medical staff supervision at all times.
Ethics approval for the study has been obtained from the Ukrida Faculty of Medicine &
Health Sciences ethical committee (1779/SLKE/IM/UKKW /FKIK/KEPK /V11/2024).
Blood sample analysis

All capillary blood samples were analysed using the Accu-Chek Guide glucometer.
Cubital plasma blood samples were analysed for full blood count using the Sysmex XN-
550, plasma blood glucose using the Cobas C111 Analyzer, and HbA1c levels using the
FineCare FIA Meter Ill Plus. These instruments were available at the Ukrida Hospital
clinical laboratory. All hospital equipment was routinely calibrated according to the

provider's manual.

PPG data collection

In this study, two wearable devices were utilized: the Actxa Spark+ Series 2

smartwatch and the JC Smart Health Ring 2301B. Both devices are equipped with a
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green light PPG sensor that captures PPG signals at 50 Hz, ensuring adequate signal

quality for heart rate analysis.

During data collection, the smartwatch was worn on the participant’s non-dominant
wrist, positioned at least two finger widths away from the wrist bone. The smart ring,
selected based on appropriate sizing, was worn at the base of the index finger on the
same hand. To ensure optimal signal acquisition, the ring’s PPG sensor was positioned
facing the inner side of the finger. Each PPG recording session lasted for five minutes.
Participants were instructed to remain seated, maintain a relaxed posture, and minimize

movement, with their non-dominant hand resting on a table to reduce motion artifacts.

PPG data were collected by the wearable devices and transmitted via Bluetooth to a
smartphone. The smartphone then relayed the data via the internet to Actxa’s company

server for storage and further analysis.

Statistical analysis

Demographic data for continuous variables will be presented as mean + standard
deviation, and categorical variables will be presented as count (percentage). Univariate
analyses will be performed using t-test for independent groups for continuous variables
and chi-square tests for categorical variables. Discriminations are assessed by plotting the
receiver operating characteristic (ROC) curve and calculating the area under the ROC
curve (AUC) or C-statistic. Accuracy of the prediction model will be analysed using
Parkes error Grid. Sensitivity, specificity, F1 of BGEM model will also be evaluated and
presented to give a clear description of its strength & weakness.

The blood sugar profiles of subjects with varying demographic characteristics will be
analysed and compared statistically to quantify the similarities and differences between
individuals. Profile analysis, correlation and regression techniques will be utilised for the
comparison of the blood sugar profiles, taking into consideration the correlation between
the repeated measurements within each individual.

The data will be analysed using statistical package Stata Version 19 and machine
learning packages R and Python. P-values less than 0.05 will be considered as statistically

significant.

Discussion
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Overview

This study will provide a significant amount of data on 3 main areas. First it will
provide much data to further empower the BGEM artificial intelligence model that has
been developed since 2022[14]. The PPG features data from 885 subjects and 4 timeline
extractions will enable BGEM to increase its predictive strength and accuracy.

Inclusion of additional clinical data such as anthropological measurement, HbAlc,
haematocrit and other blood parameters performed in this study will give more expansive
view on factors that may influence PPG blood glucose predictive ability[16]. Analysis of
the factors will provide insight whether any of them influence BGEM accuracy or can be
used as additional data to improve its performance[17].

This study is the first to report performance of PPG based artificial intelligence model
use in Indonesian population. Population-wide DM screening in Indonesia posed a
problem to any health intervention program due to the challenging geography and
population spread across multiple islands, and diverse ethnicity of Indonesian
people[18,19]. Therefore, this study can become a foundation of BGEM use in DM
management, prevention and/or screening in Indonesia.

DM with its huge disease burden and increasing number of afflicted populations,
needs new, innovative and effective means to control and minimize its impact[20,21].
This protocol paper hope to provide a base method in developing a non-invasive PPG
based Al model to predict blood glucose level and evaluating DM status of the subject.
Comparison with previous work

BGEM use in a relatively large Indonesian population is a unique point that will
become an important stepping stone on developing a non-invasive model that is effective
in blood glucose screening, monitoring and DM management. The previous study of
BGEM was performed in a female dominant and mainly non-DM population[15], thus
this study with a different gender make-up and large DM population will strengthen the
model and give a good contrast for comparison between population of differing
characteristic[14,16].

The study has a comprehensive four time points of data collection which is more
extensive[22,23], and will provide a more complete view of how PPG data fluctuates
between different state of food intake, The additional 1 hour and 3 hours after meal may
give a clearer view of blood glucose level changes compared to the standardize fasting

and 2 hours post meal that already widely accepted. The use of Al in detection of
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glycaemic variability is very limited[24] and to our knowledge no Al using PPG based
sensors has been reported despite its strong potential use for DM management, therefore

this study will be giving new and novel insight on the topic.

Study limitation

This protocol has certain limitations. We prioritized achieving a balanced distribution
of gender and diabetic/non-diabetic participants. With this focus, efforts were made to
increase the overall number of participants. As the sample size grew, a broader range of
demographic characteristics was naturally captured, reflecting the inherent diversity of
the larger Indonesian population. However, no deliberate strategies were employed to
design or randomize demographic features; the observed diversity emerged organically
from the expanded participant pool. Several demographic features, such as participants
aged over 60, are underrepresented. Although the study includes a diverse range of
ethnicities, the overall ethnic composition does not reflect the general proportions of the
Indonesian population. This limits the extent to which certain inferences can be drawn

from the final data analysis.

Conclusion

This protocol paper outlines the methodology designed for evaluating BGEM, a PPG-
based Al model designed to estimate blood glucose levels and diabetic risk. The clinical
trial was conducted on both DM and non-DM Indonesian subjects, while considering
various influencing factors. The protocol is distinctive as it aims to generate high-quality
training data for the Al model, ensuring balanced data structure, sufficient data quantity,
diversity, and comprehensive relevant information including unique data on glycaemic

variability using wearables for downstream analysis and future research.
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Al: Artificial Intelligence

AUC: Area Under the Curve

AUROC: Area-Under the ROC Curve

BMI: Body Mass Index

BGEM: Blood Glucose Evaluation and Monitoring
BP: Blood Pressure

COVID-19: Coronavirus Disease 2019

C-Statistic: Concordance Statistic

DM: Diabetes Mellitus

HbA1c: Haemoglobin Alc

IDF: International Diabetes Federation

[PAQ: International Physical Activity Questionnaire
ML: Machine Learning

NCT: National Clinical Trial (Registration Number)
Non-DM: Non-Diabetic Mellitus

PPG: Photoplethysmography

ROC: Receiver Operating Characteristic

SD: Standard Deviation

SPSS/Stata: Statistical Analysis Software

Ukrida: Krida Wacana Christian University
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TOTAL MEAL ANALYSIS
Energy Wat | Prote % Fa | % | Car % Dieta | PU | Choleste | Vit. A | Carote | Vit. | Vit. Vit. Vit. Tot. Vit. Sodi | Potassi Calciu | Magnes | Phos- Iro Zinc
(kcal) er in (g) t b. ry FA rol (mg) (ng) ne E B1 B2 B6 fol.acid C um um m (mg) ium phoru n (mg)
(® (® ® fiber | (g) (mg) | (eq. | (mg) | (mg) | (mg) | (ug) | (mg) | (mg) | (mg) (mg) | s(mg) | (mg
(®) ) )
(mg
)
552.1 241. 19.0 206. | 19. | 331 | 79.8 | 780. 5.2 1.8 33.0 1396. 0.4 0.8 0.0 0.1 0.6 31.8 10.7 | 1015. 549.4 59.2 66.2 231.5 2.5 1.6
8 0 3 .0 0 8 5

Table 1. Nutritional value of set meal for the subjects
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L SlEl (Actxa Spark+ (Roche, ACCU- Plasma Glucose: Roche, Cobas c111

Measurements Health Ring

i ® Gui Analyzer
23018) Series 2) CHEK™ Guide ) Y

HbA1c Level: Finecare T FIA Meter IlI Plus

St 4 i
1" time point Yes Yes Yes Yes
(fasted state)

2nd time point

(1 hour Yes Yes Yes No
postprandial)
3" time point

(2 hours Yes Yes Yes Yes
postprandial)
4t time point

(3 hours Yes Yes Yes No
postprandial)

Table 2. Blood glucose metabolism related data collection from photopletysmography

sensors, glucometer and blood samples based on time points before and after meal

Questionnaire & Test | Description of Content “

Demographic 5 items; Age, Gender, Ethnicity, Handedness & [15]

https://preprints.jmir.org/preprint/76558 [unpublished, non-peer-reviewed preprint]
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Diabetic  Status &

History

Relevant Medical

History
Physical Activity

Clinical
Measurements

Pre
measurements
questions

PPG

Fitzpatrick Skin type

6 items; Family History, Status, Year Diagnose,

Medication, Gestational  Diabetes,  Drink
consumption
4 items; Smoking, Hypercholesterol,

Hypertension & Related Medication
IPAQ Questionnaire long form; 27 items

4 items; Weight, Height, Waist Circumference &
Blood Pressure

7 items; Time of Medication, Time of Meal,
Meal Content, Physical Activity in 24h, Last,
Duration & Intensity

[15,25-28]

[15,26-28]

[29]

[15,25,26,2
8]

[14,30]

Suradii et a

Table 3. Baseline study questionnaire and test description that was collected from the study’s

subject

https://preprints.jmir.org/preprint/ 76558
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MEAL ANALYSIS
Energy Water Protein % Fat % Carb. % Dietary PUFA Cholesterol Vit. A Carotene Vit. Vit. B1 Vit. Vit. Tot. Vit. C Sodium Potassium Calcium M: i Phosphorus Iron Zinc
WEIGHT (kcal) (€3] (€3] (€3] (€3] fiber (€3] (mg) (ng) (mg) E (mg) B2 B6 fol.acid (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
MEAL 1 INGREDIENTS () (eq.) (mg) | (mg) (1g)
(@
(mg)
Boiled rice 150 195 0 3.6 8 0.3 1 429 89 0.5 0.2 0 0 0 0 0 0 0.1 3 0 0 43.5 4.5 19.5 55.5 0.3 0,6
Chicken breast 50 50.9 37.3 11.8 94 0.3 6 0 0 0 0.1 33 13.5 0 0.1 0 0 0.3 4.5 0 36 165 7 13.5 105 0.3 0,3
Flour 15 54.6 0 1.5 11 0.2 2 114 85 0.4 0.1 0 0 0 0 0 0 0 2.7 0 0.3 16 2.3 3.3 16.2 0.2 0,1
Cooking oil 1 6 51.7 0 0 0 6 103 0 0 0 0.1 0 300 0 0.2 0 0 0 0 0 0 0 0.4 0 0.5 0 0
Oriental Carrot 5 1.3 4.5 0 15 0 7 0.2 76 0.2 0 0 78.7 0.4 0 0 0 0 0.6 0.3 3 14.5 2 0.9 1.8 0.1 0
frield rice String beans 5 1.7 0 0.1 22 0 8 0.4 92 0.2 0 0 3.3 0 0 0 0 0 1.6 0.5 0.2 14.9 2.3 1.3 2 0.1 0
with
chicken, Corn kernel 5 54 0 0.2 12 0.1 11 198] 94 0.1 0 0 0 0 0 0 0 0 2.3 0.3 0.9 12.4 0.1 1.6 5.2 0 0
vegetable
and  chili
sauce Cooking oil 2 10 86.2 0 0 0 10 103 0 0 0 0.2 0 500 0 0.4 0 0 0 0 0 0 0 0.6 0 0.7 0 0
Salt 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 968.1 0.2 11 0.1 0 0 0
Pepper 2 6.5 0 0.3 16 0.3 38 1.2 73 0.7 0.1 0 2 0 0 0 0 0 5.6 0.2 1 30.9 9.6 5.1 7 0.6 0,1
Chili 12 38.2 0 1.4 15 2.1 48 6.8 72 3 1 0 499.3 0 0.1 0 0.1 0.2 10.6 9.1 3.6 241.7 17.8 18.2 35.2 0.9 0,3
Garlic 3 2.6 0 0.1 13 0 4 0.6 94 0.1 0 0 0 0 0 0 0 0 0.9 0.3 0.2 10 1.3 0.7 2.1 0 0
Iced Sugar 15 58 0 0 0 0 15 105 0 0 0 0 0 0 0 0 0 0 0 0.2 0.3 0.2 0 0.3 0 0
Jasmine tea Drinking water 200 0 200 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 10 2 0 0 0,2
Total 480,5 552.1 241.8 19.0 206.0 19.3 331.0 79.8 780.0 5.2 1.8 33.0 1396.8 0.4 0.8 0.0 0.1 0.6 31.8 10.7 1015.5 549.4 59.2 66.2 2315 25 1.6

Table S1. Nutritional value breakdown of each ingredient from the meal set given to break the subjects fast

https://preprints.jmir.org/preprint/ 76558 [unpublished, non-peer-reviewed preprint]
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Supplementary Files
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Figures
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Conceptual framework of study design from recruitment, data collection to discharge.

Suradii et a

v Protocol Overview

¥ Clinical Measurements
and Patient Exclusion

v Informed Consent

Patient Recrutment;

450 DM subjects & 450 non-DM subjects

l

8-hour Fasting

_,_\-:.' l

1%t time point measurements

l

Meal Consumption
— 4
. e l 1 hour
' Questionnaire Botiione Dt monsure LN
. Completion po
.“‘\.

-
—_—

, 1 hour

3 time point measurements
l 1 hour

4" time point measurements
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Discharge
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