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ARTICLE INFO ABSTRACT

Keywords: Aims: This study aimed to determine the effect of aging on glucose profiles in a population without diabetes.

COI_TﬁHUOUS glucose monitoring Methods: We investigated the evolution of glucose profiles in an adult population without diabetes using

;\g‘zs b continuous glucose monitoring (CGM) in two periods separated by 5 years. Anthropometrics, laboratory tests
rediabetes

(HbAlc, fasting blood glucose) and CGM data (mean glycemia level, coefficient of variation, time in range) were
measured in both periods to study the change in values over time. Results: 125 participants (68% women) mean
age 43.1 + 12.4 years and classified as normoglycemic at baseline were included. Of the total population 15.2%
had worsened glycemic status after 5 years, age and baseline glucose values (HbAlc and percentage of values
above 175 mg/dL) were the variables related with this change. Related to CGM, we found that after 5 years there
was a decrease in the percentage of values between 70 and 99 mg/dl (45.0% to 38.7%, p = 0.002) and an in-
crease in the 100-139 mg/dL range (52.9% to 57.5% p = 0.016). Conclusions: Our results indicate that in an
adult population without diabetes there are changes in glucose profiles with aging highlighting the reduction of

Glucose profiles
Time in range

blood glucose values below 100 mg/dL.

1. Introduction

Aging can be defined as the irreversible, time-related, proliferative
deterioration of an organism’s physiological processes that maintain the
organism’s functional balance [1]. These processes result in a progres-
sive loss of the constantly operating compensatory and homeostatic
mechanisms that preserve the biochemical balance and prevent
phenotypic derangements. Aging also results in a functional decline in
physiological integrity and tissue and organ function. These mechanisms
are highly effective and provide a robust homeostasis; however, they
deteriorate over time [2]. Glucose homeostasis is a complex process in
which glucose levels are maintained within a narrow range. The ability
to maintain normal blood glucose homeostasis is an important deter-
minant of an individual’s capacity to regulate fasting glucose values and
the glycemic response to food intake. In fact, blood glucose regulation
has important implications for health. Despite this, there is still a lack of

knowledge regarding glycemic behavior and its deterioration with age.

Technological advances related to glucose measurement have pro-
vided a greater view of glucose profiles in individuals with diabetes and,
more recently, in healthy individuals. Continuous glucose monitoring
(CGM) systems are minimally invasive devices that help ascertain gly-
cemic behavior and the degree of metabolic control more accurately
than classical measurement systems (e.g., capillary blood glucose, fast-
ing plasma glucose [FPG], oral glucose overload, and glycated hemo-
globin [HbAlc]). CGM systems provide information on the magnitude
and duration of glycemic oscillations, providing major utility for the
control and follow-up of patients with diabetes.

Although its use is mainly focused on patients with diabetes, CGM
has in recent years been increasingly employed in epidemiological
studies in healthy volunteers. The main advantage of CGM for research,
in addition to the information provided, is the device’s portability, ease
of use, cost-effectiveness, and ability to be used during normal daily
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activities [3].

A few studies with CGM have involved healthy volunteers [4-11],
however, there have been no studies analyzing the effect of aging on
these profiles in a normoglycemic population. The information on the
progression of glucose profiles over time in individuals without diabetes
is therefore limited. Glycemic behavior and its progression over time in
healthy participants without diabetes need to be understood to identify
the changes that occur with aging, define where the age-related dete-
rioration in the glycemic status begins, and to develop strategies that
help identify and prevent dysglycemia conditions and its effects on
health.

This study was conducted to determine the effect of aging on glucose
profiles in a population without diabetes.

2. Material and methods
2.1. Study design

The study is based on a previous project funded by the Carlos III
Health Institute entitled “Inflammation and Glycation in a General Adult
Population, A-Estrada Glycation and Inflammation Study (AEGIS)”. A
summary of the project can be found at https://www.clinicaltrials.gov
(code NCT01796184). In the first published work of this study [9],
there is a detailed description of the study.

AEGIS was a cross-sectional study conducted in the municipality of
A-Estrada, in the northwest of Spain. An age-stratified random sample of
the population aged 18 years and older was drawn from Spain’s National
Health System Registry. From November 2012 through March 2015, all
participants successively attended a 1-day meeting at the primary care
center of A-Estrada for evaluation, which comprised an interviewer-
administered structured questionnaire that included demographic and
anthropometric data; a lifestyle description that included physical ex-
ercise, alcohol consumption, and smoking habits; and fasting venous
blood sampling. Study participants were also invited to participate in a
sub-study of the glycation project (AEGIS1-CGM), which included CGM
procedures.

The present study (AEGIS2-CGM) consisted of a new cross-sectional
examination 5 years after the start of the previous project’s recruitment
phase and a repetition of the CGM in those individuals classified as
normoglycemic 5 years ago.

2.2. Study participants and procedures

2.2.1. Inclusion criteria

The study included participants with a completed CGM in the
AEGIS1-CGM study and who were classified as normoglycemic when the
first monitoring was performed.

2.2.2. Exclusion criteria

Participants who did not provide written informed consent were
deemed ineligible for participation in the study. This group included
patients with dementia, mental retardation, cerebrovascular disease,
terminal cancer, or the inability to communicate. Subjects who had
diabetes diagnosis at baseline were excluded.

2.2.3. Classification of participants according to their glycemic status

The classification of the participants according to their glycemic
status (normoglycemia, prediabetes, and diabetes) was performed ac-
cording to the American Diabetes Association criteria [12]. Normogly-
cemia, prediabetes, and diabetes were defined using the following cut-
off points:

- FPG < 100 mg/dL and HbAlc < 5.7% for normoglycemia.

- FPG 100 to125 mg/dL or HbAlc 5.7 to 6.4% for prediabetes.

- FPG > 126 mg/dL or HbAlc > 6.5% for diabetes.

Fasting was defined as no caloric intake for at least 8 h. In the
absence of unequivocal hyperglycemia, the diagnosis of diabetes was
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determined with two abnormal test results in two separate test samples
(see Fig. 1).

2.2.4. CGM procedures

Each participant was assigned an iPro®2 MiniMed® continuous
glucose monitoring system (Medtronic MiniMed Inc., Northridge, CA,
USA). A research nurse inserted a sensor (Enlite™, Medtronic Inc.)
subcutaneously into the abdomen, docked the iPro2 to the sensor, and
instructed the participant in the use of the CGM device (iPro, Medtronic
Inc.). After insertion, the sensor was visually checked for correct
attachment.

The iPro2 continuously measures glucose levels in the interstitial
fluid and digitally stores the mean sensor current every 5 min, within a
range of 40-400 mg/dL (2.2-22.2 mmol/L).

Participants were provided with a conventional glucometer (One-
Touch® Verio® Pro; LifeScan, Milpitas, CA, USA) and compatible lan-
cets and test strips for calibrating the CGM. Participants were asked to
perform at least 3 capillary blood glucose measurements (usually before
the main meals). The capillary blood glucose readings were used to
calibrate the iPro2 CGM system. On the seventh day, the sensor was
removed, and the data were downloaded and stored for further analysis.

To avoid the high measurement noise present at the beginning of the
glucose monitoring, the data were discarded for analysis on the first day
of use. In the event the number of data-acquisition “skips” per day
totaled more than 2 h, the entire day’s data were discarded.

CGM systems (iPro®2 MiniMed® with sensor Enlite™), glucose
strips for calibration (OneTouch® Verio® Pro), and the training that the
participants received to use the device were the same for the two
monitoring procedures (AEGIS1-CGM and AEGIS2-CGM).

2.2.5. Anthropometrics

At the study center, the participants’ height, weight, and waist and
hip circumference were measured. The body mass index was calculated
dividing their weight (kg) by the height squared (m?).

2.2.6. Laboratory tests

HbAlc levels were determined by high-performance liquid chro-
matography. All HbAlc values were converted to Diabetes Control and
Complications Trial-aligned units [13]. Glucose levels were measured in
the fasting serum samples using the glucose oxidase peroxidase method.

2.2.7. CGM (glycemia and glycemic variability measurements)

The mean glucose level, the coefficient of variation (%) and the time
in range (%) were calculated using the data provided by the continuous
glucose monitoring device. We performed a sub-analysis by age groups
of the CGM data. The sample was stratified by age groups (<30, 30-39,
40-49, 50-59 and > 60 years) based on age at baseline.

2.2.8. Statistical analysis

The data were reported as means + standard deviation or with
interquartile ranges, depending on the variable distribution. The per-
centage time spent within a threshold was calculated as the number of
CGM glucose readings that fell within the threshold divided by the total
number of CGM glucose readings, represented as a percentage.

For the estimation of normality, the bias and coefficients of kurtosis
were used, except in those samples that had <25 data points, in which
case the Shapiro-Wilk test was performed. For the correlation studies,
Student’s t-test or Spearman’s test was used, depending on the normality
of the distributions in the continuous analytical series. To observe the
differences between groups the one-way analysis of variance (ANOVA)
and the Kruskal-Wallis H test as a non-parametric test were used. The
presence of differences between the means was verified by applying the
Mann-Whitney or Wilcoxon U test of range of sums.
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Fig. 1. Study procedures. CGM: continuous glucose monitoring. HbAlc: glycosylated hemoglobin. FPG: fasting plasma glucose.

3. Results
3.1. Characteristics of the study population

A total of 170 individuals were screened for the study, 45 of whom
were excluded because they were not classified as normoglycemic in the
AEGIS1-CGM study.

A total of 125 participants (68% women) classified as normoglyce-
mic in the AEGIS1-CGM study were included. The AEGIS1-CGM pop-
ulation’s mean age was 43.1 + 12.4 years. Of the total population, 19
(15.2%) had worsened glycemic status after 5 years (18top-
rediabetesand1todiabetes). Table 1 shows the clinical characteristics of
the study participants at baseline and after 5 years. There was a signif-
icant increase at 5 years in the study’s anthropometric and biochemical
variables except for fasting plasma glucose.

3.2. CGM data

CGM glucose values were obtained for a median and interquartile
range of 129.0 (128.2, 130.1) hours per subject at baseline and 142.6
(113.0,152.8) hours per subject in the in the second monitoring process.
In the AEGIS1-CGM, 6% of participants completed at least 6 days of
CGM, 86% 5 days, 6% 4 days, 1% 3 days, and 1% 2 days. In the AEGIS2-
CGM, 50% of individuals completed at least 6 days of CGM, 25% 5 days,
11% 4 days, 10% 3 days, and 4% 2 days. A total of 1.2% of CGM data
(0.5% in AEGIS1-CGM and 0.5% in AEGIS2-CGM) were discarded
because of more than 2 h without CGM data on a day.

Table 1
Anthropometric and biochemical variables.

Baseline 5 years Mean difference (95% P
CI)
HbAlc (%) 5.2+0.2 5.3+0.2 0.08 (0.04,0.12) <0.001
FPG (mg/ 83.7+7.8 84.5 +9.9 0.81(0.79,2.42) n/s
dL)
BMI (kg/ 26.9 + 4.7 27.2+55 0.36(—0.14,0.87) 0.004
mz)
Waist (cm) 86.7 + 90.6 +£13.8  3.88(2.53,5.22) <0.001
12.9
Hip (cm) 99.7 + 105.4 + 5.67(4.38,6.96) <0.001
10.8 10.3

HbAlc, glycosylated hemoglobin; FPG, fasting plasma glucose; BMI, body mass
index; Waist, waist circumference; Hip, hip circumference; n/s: not significant;
CI: Confidence interval. Results are expressed as mean + standard deviation.

Data collected from the CGM systems were compared between
baseline and at 5 years. Overall, the individual mean 24-h glucose level
in the AEGIS1-CGM study was 103.7 mg/dL, and the mean intra-
individual coefficient of variation (a measure of glucose variability) was
14.6%; at 5 years, the mean glucose level and coefficient of variation
were 106.77 mg/dL and 15.5%, respectively.

Table 2 and Fig. 2 show the progression in glucose values after 5
years and the cumulative frequency distributions measured by CGM.

The CGM-related parameters that changed significantly over time
(Table 2) were glucose values between 70 and 140 mg/dL. We observed
a decrease in the values between 70 and 99 mg/dL (45.0% to 38.7%, p =
0.002) and an increase in the 100-139 mg/dL range (52.9% to 57.5% p
= 0.016). Percentage of values below 70 mg/dL also change signifi-
cantly after 5 years (p = 0.042).

In Fig. 2 we can observe that, after 5 years, there is a shift in the curve
to the right of the glucose values measured with the CGM. When we
analyze the main differences of the general profiles at the first and
second time point there is a significant decrease in the values between
60 and 99 mg/dl and a significant increase in the glucose ranges of
110-114 mg/dL, 120-124 mg/dL, 155-159 mg/dL and 160-164 mg/dL.

In the stratified analysis by age groups (Table 2) we can observe that,
at baseline, as age increases the CGM mean glucose values increases.
Regarding to the percentage of values in the different ranges analyzed,
at the first time point, the percentage of values between 70 and 99 mg/
dL decrease as age increases and the percentage of values between 100
and 139 mg/dL increases with age. Differences between age groups were
significant for these glucose ranges (p = 0.029 and 0.003 respectively).

If we compare the baseline characteristics of the participants who
experienced no deterioration in their glycemic status with those whose
status worsened, we can see that the latter group presented significant
differences in age and HbAlc levels at baseline. The CGM data shows
statistically significant differences between the groups in the percentage
of values in the 175-180 mg/dL range and in values greater than 180
mg/dL (Table 3).

4. Discussion

Our study provides data on the change in glucose profiles with aging
in individuals without diabetes. Although there have been studies that
have analyzed glucose profiles in populations without diabetes, there
have been no studies on the progression of these profiles over time.

Knowledge of the impact of aging on glucose curves is essential for
identifying those affected, determining the mechanisms behind the
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Table 2
Continuous glucose monitoring variables.
Baseline 5 Mean P
years difference
(95% CI)
CGM mean All 103.7 + 106.7 2.96(1.17,4.74) 0.001
glucose participants 8.1 +10.6
(mg/dL) (n=125)
<30 years (n 100.8 102.3 1.49 n/s
=21) 7.1 +9.2 (-2.01,5.11)
30-39 years 102.7 + 105.4 2.73 n/s
(n=29) 7.8 +9.6 (-0.56,6.02)
40-49 years 103.6 + 108.3 4.66 0.035
(n = 36) 8.7 +129  (0.64-8.67)
50-59 years 105.4 + 107.6 2.18 n/s
(n = 25) 7.0 +9.1 (—2.09-6.46)
>60 years (n 107.6 + 110.3 2.64 n/s
=14) 9.1 +9.3 (—3.84-9.14)
Percentage
of glucose
sensor
values in
range
<70 All 1.3+ 1.2+ —0.09 (-0.78, 0.042
(mg/dL) participants 2.3 3.2 0.60)
(n =125)
<30 years (n 1.1+ 0.5+ —0.61 n/s
=21) 1.7 1.3 (—1.68,0.44)
30-39 years 1.8+ 1.0 + —0.78 n/s
(n =29) 3.0 2.5 (—2.09-0.52)
40-49 years 1.2+ 1.7 + 0.50 n/s
(n = 36) 1.9 4.4 (-1.20,2.21)
50-59 years 1.5+ 1.8 + 0.26 n/s
(n = 25) 2.9 3.6 (—1.58,2.07)
>60 years (n 0.2 + 0.2 + —-0.02 n/s
=14) 0.4 0.4 (—0.44,0.39)
70-99 All 45.0 + 38.7 —6.25(—10.16, 0.002
(mg/dL) participants 21.3 +227 -233)
(n =125)
<30years (n 52.8 £ 46.3 —6.52 n/s
=21) 20.6 +22.4 (—15.22,2.17)
30-39 years 49.1 + 42.8 -6.3 n/s
(n =29) 18.5 +22.8 (-14.59,1.96)
40-49 years 46.1 + 37.4 —8.62(—16.28, 0.021
(n = 36) 21.8 +24.3  —0.96)
50-59 years 39.3 + 32.6 —6.62 n/s
(n = 25) 19.6 +20.8 (-15.16,2.36)
>60 years (n 32.5 + 33.6 1.06 n/s
=14) 24.2 +19.5 (-14,73,16.86)
100-139 All 52.9 + 57.5 4.55(0.87,8.24) 0.016
(mg/dL) participants 20.2 +20.1
(n =125)
<30years (n  46.8 £ 54.2 7.39 n/s
=21) 20.1 +20.8 (-1.10,15.90)
30-39 years 47.7 + 54.1 6.34 n/s
(n =29) 16.9 +20.4 (—0.41,13.09)
40-49 years 52.5 + 56.6 4.16 n/s
(n = 36) 20.4 +22.1 (—4.22,12.56)
50-59 years 58.1 + 63.4 5.32 n/s
(n = 25) 19.5 +189  (—2.59,13.25)
>60 years (n 65.0 + 61.2 -3.78 n/s
=14) 22.2 +13.9 (-16.49,8.92)
140-180 All 3.1+ 4.6 + 1.45(0.29,2.61)  n/s
(mg/dL) participants 4.1 6.5
(n=125)
<30years(n 2.0+ 1.68 —0.31 n/s
=21) 2.56 +3.68 (-1.73,1.10)
30-39 years 33+ 3.9+ 0.61 n/s
(n =29) 4.4 5.5 (-1.51,2.72)
40-49 years 3.0+ 6.2 + 3.17(0.67,5.67) 0.002
(n = 36) 4.8 7.8
50-59 years 35+ 4.4 + 0.91 n/s
(n = 25) 3.4 6.5 (—2.10,3.95)
>60 years (n 4.3+ 6.7 + 2.40 n/s
=14) 4.1 7.8 (—2.22,7.04)
TIR 70-180 95.3 + 93.6 -1.68 n/s
(mg/dL) 4.9 +8.6 (—3.22,0.14)
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Table 2 (continued)

Baseline 5 Mean P
years difference
(95% CI)
All
participants
(n =125)
<30years(n  96.8 £ 97.7 0.87 n/s
=21) 2.9 +3.9 (-1.01,2.75)
30-39 years 94.4 + 94.3 —-0.09 n/s
(n=29) 6.3 +7.9 (—3.36,3.18)
40-49 years 95.5 + 91.6 —3.95(-7.45, 0.011
(n = 36) 5.5 +10.8 —0.45)
50-59 years 94.9 + 93.4 —1.44 n/s
(n =25) 3.9 +8.1 (-5.03,2.14)
>60 years (n  95.2 + 91.8 —3.37 n/s
=14) 4.5 +82 (—8.33,1.58)

Continuous glucose monitoring data and percentage of values in different ranges
at baseline and at 5 years. CGM, continuous glucose monitoring; TIR, time in
range; CI, Confidence interval; n/s, not significant. Results Baseline and 5 years
expressed as mean + standard deviation.

changes, and identifying risk situations in which interventions and
strategies can be applied that could reduce the risk of developing dia-
betes. These data can be used as a benchmark for studying glycemic
aging in individuals without diabetes.

CGM is an accurate technology that provides more information than
conventional measurement systems [14-15]. Although CGM is mainly
used for individuals with diabetes, recent studies have shown that CGM
is a useful, reliable, and accurate diagnostic tool for studying glycemic
behavior in populations without diabetes [3,10]. Recent studies have
shown the need for using other types of glycemic measurements, such as
time in range, which is strongly associated with the risk of microvascular
complications and should be an acceptable endpoint for clinical trials
[16].

Current knowledge on normoglycemia is largely based on studies
with populations without diabetes [17-18,4-11], in which the pro-
gression of glucose profiles has not been studied, resulting in a limited
understanding of the real-life blood glucose patterns of healthy in-
dividuals. Determining how long normoglycemic individuals spend at
different blood glucose levels in real-life conditions and the progression
of those levels over time is a necessary step in establishing reference
points for more detailed studies of altered glycemic states.

Fifteen percent of our population had a worsened glycemic status
after 5 years (mainly from prediabetes to diabetes). Other authors [19]
have had similar results (11%) with the same follow-up time. Approxi-
mately 5%-10% of individuals with prediabetes transition to diabetes
annually, although the conversion rate varies by population character-
istics and prediabetes definition [20-22]. Several trials have demon-
strated reductions in the risk of developing diabetes among prediabetic
individuals after lifestyle and drug-based interventions [20,23-28]. In
the general population, prediabetes was associated with an increased
risk of all-cause mortality, and blood glucose levels are a risk marker for
cardiovascular disease among apparently healthy individuals without
diabetes [29]. Identifying the changes in glucose profiles that occur in
aging is therefore essential for preventing complications derived from
hyperglycemia.

The participants without diabetes in our study exceeded the
threshold of 140 mg/dL at some point during the day and spent a median
of 3.3% of the time (range 0.3%-4.3%) above this level, with these
values increasing after 5 years. In addition, 14.4% of the study partici-
pants had values above 180 mg/dL in the CGM, a percentage that
increased in the second measurement (24.8%). Previous smaller studies
have suggested similar patterns [4-8], although they did not study the
progression of the profiles. These findings suggest that glucose levels in
individuals without diabetes frequently reach out-of-range concentra-
tions and that these values increase over time. In fact, we found that the
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Fig. 2. Glucose values from the continuous glucose monitoring system by range. Distribution of glucose values from the continuous monitoring data by ranges.

Table 3
Characteristics of participants based on glycemic status after 5 years.
Participants whose Participants whose P
glycemic status did not glycemic status
worsen after 5 years (n = worsened after 5 years
106) (n =19)
Age (years) 419 +£12.2 50.2+11.6 0.005
HbAlc (%) 52+0.2 54 +0.1 0.001

Differences at baseline of the sociodemographic parameters and between the
participants whose glycemic status did not change and those whose glycemic status
worsened after 5 years.

HbAlc, glycosylated hemoglobin.

Results expressed as mean + standard deviation.

(175-180) 0.1 (0.0-0.0) 0.2 (0.0-0.3)

(%)

>180 (%) 0.1 (0.0-0.0) 0.6 (0.0-0.2)

Differences at baseline of the continuous glucose monitoring data between the
participants whose glycemic status did not change and those whose glycemic status
worsened after 5 years.

HbAlc: glycosylated hemoglobin.

Results expressed as mean =+ standard deviation.

0.039

0.005

values that represent the glycemic load (HbAlc and mean blood glucose
level of the CGM) increase significantly after 5 years of follow-up.
However, the fasting plasma glucose level does not change after 5
years, which might be because postprandial blood glucose exposure
contributed more than preprandial exposure to the variation in glucose
profiles in the individuals without diabetes [30].

Although there have been studies that have evaluated the methods
for measuring glycemic variability in healthy individuals and its asso-
ciation with demographics and lifestyles [9,18,31], there is a need for
analytical tools adapted to individuals without diabetes that can analyze
and detect changes over time, an important aspect for future study.

In this analysis based on repeated CGM measurements under free-
living conditions, we observed a significant reduction after 5 years in
the recorded CGM values below 100 mg/dL and a significant increase in
the 100-140 mg/dL interval. It therefore appears that, in an adult
population without diabetes, aging in glucose profiles is manifested by a
slight shift in the curve to the right, with a predominance in the
reduction of values between 70 and 100 mg/dL.

If we analyze the data obtained according to age groups in the first
time point, we observe that mean glucose increases with age, although
we did no find significant differences between the groups. However, we
found significant differences in the percentage of values in glucose range
between 70 and 140 mg/dL with respect to age groups (a decrease in

values below 100 mg/dL and an increase in values between 100 and 140
mg/dL). The Shah et al study [11], who also analyzed CGM profiles in
healthy nondiabetic participants found statistically significant differ-
ences in mean glucose and median time spent in the glucose range of
70-140 mg/dL only in the group of participants > 60 years with respect
to the other age groups studied (6 to < 12,12 to < 18, 18 to < 25 and 25
to < 60 years). The distribution of the groups, and the number of par-
ticipants over 60 years in our study may explain why we did not find
statistically significant differences in mean glucose. In the case of time in
range, in our study we analyzed values below 100 mg/dL and values
between 100 and 140 mg/dL separately.

This finding highlights the influence of age on glucose values in an
adult population without diabetes not only in the existence of a higher
percentage of values above a certain range and their increase over time,
but also in the decrease of values below 100 mg/dL after 5 years.

After analyzing the clinical characteristics and monitoring data of
the individuals whose glycemic status worsened after 5 years, we
observed they were older and had higher HbAlc levels and a higher
percentage of values above 175 mg/dL at baseline. Given that age is one
of the factors included in diabetes risk models [20,32], it is to be ex-
pected that the individuals whose glycemic status worsened after 5 years
were older than those whose status did not deteriorate. The presence of
CGM values above 180 mg/dL in normoglycemic patients and the
involvement of those values in the risk of developing prediabetes or
diabetes is an aspect to be analyzed in future studies. The study of
glucose profiles using CGM will enable the inclusion of new parameters
in predicting dysglycemia.

4.1. Strengths and limitations

This is the first study to evaluate the progression of glucose profiles
measured by CGM in general adult population without diabetes. Our
study highlights the ability to obtain CGM data in real-life conditions at
2 different time points, with the same monitoring system and in the same
population, allowing us to study the effect of aging on the deterioration
of glucose metabolism. The follow-up time might have been too short to
identify certain changes in variables related to glycemic variability;
however, we found differences between the 2 glucose monitoring
periods.

It is possible that, because of the regression to the mean effect, some
individuals who just happened to have a lower glucose level during the
first data collection period could have been classified as normoglycemic
and, therefore, included in the analysis. Although the effect of regression
to the mean can never be ruled out, we consider that the influence on the
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results is low because we used 2 measurements (FPG and HbAlc) to
classify the participants, the subjects who had clinical diabetes diagnosis
at baseline were excluded and the variables studied are based on the
multiple measurements provided by the CGM of each participant.

Our results have important public health implications and support
the use of CGM for studying the progression of glucose profiles in
healthy individuals. Knowledge of the progression of glucose profiles in
an adult population without diabetes will help in understanding the
changes that occur in aging. These findings could lead to speculation
about the suitability of current diagnostic practice and whether CGM
systems can identify changes in glycemic status with greater precision.

5. Conclusions

Based on our results, we can conclude that, in an adult population
without diabetes, the main changes that are manifested in glucose
profiles with aging are the reduction of blood glucose values below 100
mg/dL.
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