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Abstract

Observing fluctuations in blood sugar during competitive events yields significant data re-
garding the metabolic demands placed upon athletes. This investigation sought to delineate
the glycemic characteristics of top-level female soccer players throughout official matches.
A total of ten elite women's soccer players (age: 27.2 + 3.8 years; BMI: 21.7 & 1.5 kg/m?)
from the same team had their interstitial glucose (iG) levels recorded via continuous glucose
monitoring (CGM) throughout two distinct match cycles. External physical workloads
were captured using global positioning systems. The athletes were categorized by their
playing role, as starters or bench players, and the observation window was partitioned into
four segments: night-time, pre-match, match, and post-match. Data indicated a between-
subject coefficient of variation (CV) of 13% and a within-subject CV of 17%. Starting players
showed elevated variability (16% between; 20% within) relative to bench players (9% and
13%). While temporal factors remained stable, playing status influenced iG significantly
(F = 5.44, p = 0.006, np? = 0.44). Specifically, starters experienced higher iG during com-
petition versus night (+26.5 mg/dL, p = 0.001), pre-match (+22.2 mg/dL, p = 0.002), and
post-match (+25.9 mg/dL, p = 0.004). These findings suggest that CGM may assist staff in
developing tailored nutritional interventions, given the wide range of individual responses
found in this unexplored field.

Keywords: interstitial glucose; carbohydrates; athlete monitoring; soccer

1. Introduction

Female soccer has experienced exponential growth in recent years [1]. As in male
professional soccer, ensuring players’ health and well-being while optimizing performance
is a priority for coaches and support staff. However, due to the rapid increase in female
participation, scientific research in female soccer has struggled to keep pace with the
demand for evidence-based practices [2].

Currently, research of females in sports science remains limited, with most studies on
the metabolic response to physical exertion conducted in laboratory settings [3,4], where
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environmental variables can be tightly controlled. However, from an ecological perspec-
tive, laboratory-based findings do not always translate effectively to real-world sporting
scenarios, particularly in dynamic, high-intensity team sports. Observational studies con-
ducted during official matches are therefore essential to improve our understanding of the
physiological and performance-related demands of female soccer players.

Existing research on women’s soccer has primarily focused on the sport’s physical
demands, analyzing parameters such as workload, intensity, and movement patterns [5,6].
Tracking data from global positioning systems (GPS) indicate that elite female players at
national and international levels cover approximately 10 km per match [7-11]. Notably,
around 10-12% of this distance is covered at high intensity, and players perform an average
of five repeated-sprint actions per match [5,6].

Meeting these physical demands requires adequate energy availability, with carbo-
hydrates and circulating glucose serving as the primary fuel sources for high-intensity
exercise [12]. Continuous glucose monitoring (CGM) is a relatively new technology that
provides real-time data on interstitial glucose (iG) levels via subcutaneous sensors placed
on the upper arm, lower abdomen, or back [13]. Originally developed for clinical diabetes
management [14], CGM has recently garnered interest for its potential application in physi-
cal activity, particularly for monitoring glucose responses during exercise [15]. Although
some studies have explored its use in individuals with diabetes [16], evidence regarding
its application in high-performance sports remains limited [13]. Using CGM to monitor
iG responses during exercise could offer valuable insights into carbohydrate availability
and inform nutritional strategies aimed at optimizing glucose control. However, to fully
understand the relevance of CGM in different sport disciplines, glucose data should be
analyzed alongside physical exertion metrics to assess sport-specific metabolic demands.
Furthermore, most research on iG responses has been conducted in male athletes and
endurance-based, cyclical sports [17,18]. To date, only one study has evaluated interstitial
glucose during soccer activity in a male cohort, reporting an increase in glucose levels as
detected by CGM [19].

Considering physiological differences between the sexes, different activity profiles
of endurance-based versus intermittent sports, and the gap between laboratory and field-
based studies, further research focused on female athletes in real competitive settings is
warranted. Laboratory conditions require the control of numerous variables that may not
reflect the unpredictable nature of competition. In contrast, match play exposes athletes
to various external influences—such as environmental temperature, psychological stress
and sympathetic nervous system activation, or the playing surface—that collectively define
real-world sports performance.

To address this knowledge gap, this study aimed to characterize the glucose profile of
elite female soccer players by continuously monitoring iG levels during two consecutive
official matches.

Therefore, the study hypothesis is that match play in elite female soccer players
induces significant fluctuations in iG levels, reflecting inter-individual variability in energy
metabolism and recovery dynamics [13].

2. Materials and Methods
2.1. Participants

Ten female soccer players (age: 27.2 years £ 3.8; weight: 64.8 + 5.7 kg; height:
172.8 + 4.6 cm; Body Mass Index: 21.7 + 1.5 kg/m?) from the same Italian Women’s
Serie A team voluntarily participated in this pilot cohort study. The inclusion criteria were:
(1) female athletes with normal glycemic control; (2) aged 18-35 years; (3) actively regis-
tered with the Italian Football Federation for the current season; (4) a minimum of 10 years

https:/ /doi.org/10.3390/app16094458


https://doi.org/10.3390/app16094458

Appl. Sci. 2026, 16, 4458

30f12

of competitive soccer experience; (5) classification at least as Tier 4 (Elite/International
Level) according to McKay et al. [20]; (6) no use of medications affecting interstitial glucose;
and (7) no signs of energy imbalance that could affect the iG levels. The participants were
divided into two groups: five starters, who played the full 90 min of each match, and
five non-playing bench players, who were not part of the starting eleven and did not partic-
ipate in either of the two analyzed matches. The inclusion of the non-playing athletes as a
control group ensured that the primary factor influencing iG levels was match participation.
The sample size was determined based on convenience due to the limited availability of
elite athletes under controlled conditions. However, a post hoc power analysis for the main
effect of ‘playing status’ on iG levels reported F = 5.44, partial eta squared = 0.44. Given the
pilot nature of this study and the challenge of recruiting elite athletes, the sample size was
one of convenience. The observed effect sizes can be used to inform power calculations for
future, larger-scale investigations. All players were informed about the study procedures
and provided written informed consent. The study was conducted in accordance with the
Declaration of Helsinki and approved by the Antidoping Lab Institutional Review Board
(Qatar; IRB number: E201300004).

2.2. Design

This observational descriptive study involved continuous monitoring of iG levels on
two different match days (26 March 2023, and 2 April 2023), alongside the collection of
external match load data for two official soccer matches. The researchers divided each day
into four periods based on physiological demands (Figure 1):

e  Night-time: 21:00-04:59;
e  Pre-match: 05:00-12:59, with breakfast at 9:00 and lunch at 11:30;
e  Match: 13:00-16:30;
e  Post-match: 16:30-20:59.
A
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Figure 1. Example raw data (A) and post-processed data (B) for one player, for a single day. ID,
player identity; CV, coefficient of variation.
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Both matches took place at the same time of day. The researchers further divided the
match period into:
Warm-up: 13:30-14:14;
First half: 14:30-15:15;
Second half: 15:30-16:15;
Post-match: 16:30-17:30.

To ensure consistency, the only dietary intervention was a standardized, collective
pre-match meal. Otherwise, athletes received no nutritional guidance or supplements and
were required to adhere to their usual diet for the two-week period.

2.3. Continuous Glucose Monitoring

A CGM system (Abbott Libre Sense Glucose Sport Biosensor, Supersapiens, Atlanta,
GA, USA) was used to monitor iG levels, placing the sensor subcutaneously on the upper
arm. A researcher provided and applied the sensors the evening before data collection, and
the players wore them throughout the following day, including during matches. Gémez
et al. [21] validated the device’s accuracy against capillary blood samples, and previous
research has already been used during football matches to monitor iG [19].

Raw data from the Supersapiens dashboard was exported, and an overview of the data
was conducted in Microsoft Excel. Due to the nature of CGM data collection, recordings
were not at fixed intervals. To manage this, hourly averages were used for daily analysis.
For match-period analysis, the nearest available data point within a +5 min window was
used if a specific 15 min interval point was missing. Figure 1 illustrates an example of raw
and processed glucose data for a single player over one day.

2.4. Match External Loads

GPS devices (GPEXE 18 GHz, Udine, Italy) were used to monitor matched external
loads. Raw GPS data was then imported to R 4.5 software to be analyzed. Following a
pre-established R routine, the following GPS metrics were calculated: total distance covered
(m), relative distance (RD, m/min), high-speed running (HSR, >15.8 km/h), sprint distance
(>22.5 km/h), and the number of accelerations/decelerations (>2 m/ sz). These velocity
thresholds were selected based on team practices and player profiles, given the variability
in the literature [22,23]. The analysis included the entire match duration.

2.5. Data Analysis

Individual files containing individual raw glucose data were first exported to a CSV
file and then imported into Microsoft Excel. Raw data from each player was inserted as
a new sheet in Microsoft Excel. Then, individual sheets were imported into Rstudio for
data visualization and statistical analysis. All imported sheets were combined into a single
dataset, which contained raw data for each player. The full raw dataset was then visually
inspected for outliers before any analysis was performed. A new dataset was then created,
containing the raw daily data by averaging hour intervals for each participant (Figure 1).

2.6. Statistical Analysis

Data are presented as mean + SD. Normality and homogeneity of the data were
assessed using the Shapiro-Wilk and Levene’s tests, respectively. To evaluate between-
and within-subject variability in iG throughout the day and during the match period, the
coefficient of variation (CV) was calculated. Differences in iG levels between periods of the
day, match periods, and player status were analyzed using linear mixed model analysis with
a forward selection approach. Linear mixed models were applied, as they appropriately
account for the repeated-measures structure of the data and occasional missing observations.
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Models’ performance was compared using the performance package. iG was considered the
outcome variable, while periods of the day (factor four levels: night, pre-match, match, and
post-match), match period (factor four levels: warm-up, 1st half, 2nd half, and post-match),
and player status (factor two levels: starter or bench) were considered fixed effects, and
player ID and hour of the day were inserted as random effects. An interaction between
periods of the day and player status, and between match period and player status was
considered. Model residual distributions were visually inspected for normality via QQ
plots using the redress package. When normal distribution was not verified, data was
log-transformed for analysis and then back transformed (glucose on match period analysis).
When significance was observed, post hoc pairwise comparison tests using the Bonferroni
correction were computed to assess the differences within the day period and/or between
player status. Partial eta? (np?) was computed for the linear mixed model results and
interpreted as 0.01 (small effect), 0.06 (moderate effect), and 0.14 (large effect). Effect sizes
(ES) were calculated for the post hoc analysis by converting the t statistics to d [24] and
the associated 95% confidence intervals. ES were calculated using Cohen’s d (d), and the
magnitude of the ES was interpreted as follows: trivial <0.2; small >0.2; moderate >0.6;
large >1.2; very large >2.0 [25]. The level of significance was set at & p < 0.05. Statistical
analyses were performed using the R statistical software (version 4.2.2, R Foundation for
Statistical Computing, Vienna, Austria).

3. Results

There were no differences in the external loads between the two matches (Table 1).

Table 1. External match loads of the players who have played the whole match. Data are expressed
as mean =+ standard deviation.

External Load Variable Match 1 Match 2 p Value np? (95%CI)
Total distance (m) 10,660.3 + 1105.8 10,126.5 4+ 894.8 0.27 0.35 (0.0, 1.0)
HSR (m) 1147.7 + 539.0 1249.8 4+ 244.8 0.93 0.00 (0.0, 1.0)

RD (m/min) 1184 +12.3 112.7 +10.1 0.28 0.35 (0.0, 1.0)
Sprint (m) 87.2 £ 56.4 147.3 + 85.4 0.36 0.12 (0.0, 1.0)

Max Speed (m/s) 72+ 0.6 7.8+ 0.3 0.16 0.49 (0.0, 1.0)
Accelerations (n) 10.7 £ 0.9 10.0 £3.1 0.69 0.06 (0.0, 1.0)
Decelerations (n) 23.0 + 4.5 21.8+3.3 0.71 0.02 (0.0, 1.0)

Legend: HSR = high-speed running, RD = Relative Distance, n = numbers.

Similarly, no differences were observed in iG levels throughout the day across both
observation days (F = 0.20, p = 0.6, np? = 0.001) or between match periods (F = 1.19, p = 0.27,
np? = 0.001). Therefore, data from both days were pooled for analysis. A significant
main effect of playing status (starters vs. bench players) on iG levels was found (F = 5.44,
p = 0.006, np? = 0.44), whereas the period of the day did not reach statistical significance
(F=3.39, p = 0.06, np? = 0.02). Additionally, a significant interaction between playing status
and period of the day was observed (F = 6.35, p < 0.001, np? =0.06).

The between-subjects CV evaluation shows values below 10% during the match with
lower values for starters than for bench (6% vs. 9%). The within-subjects CV values during
the match tend to increase above 10% for starters (18%) while for bench remain at the
between-subjects value (9%). Mean iG levels, between-subjects and within-subject CV
for all athletes, starters, and bench players during the entire day and match period are
presented in Table 2.
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Table 2. iG throughout the periods of the day. Mean + SD and coefficients of variations for glu-

cose concentrations.

Time Interval Group 1C(29$/1gC/<Ii)L) Between-Subjects CV  Within-Subjects CV

902+ 114 o o

All (88.8; 91.6) 13% 17%
922+ 151 o o

Whole-day Starter (89.9; 94.5) 16% 20%
863+ 7.6 o o

Bench (84.5; 88.1) 9% 13%

106.1 £ 26.4 o o

All (99.0; 113.4) 25% 14%

112.5 £ 28.5 o o

Match Starter (103.1;121.9) 25% 18%
Bench 93.2 + 8.4 9% 9%

(85.0; 101.2)

Legend: CV = coefficient of variation; iG = interstitial glucose; CI = confidence interval.

No statistical differences in iG levels were found between different periods of the
day for bench players (Table 3). However, starters displayed higher iG levels during the
match compared to night-time (+26.5 mg/dL, p = 0.001, d = 2.1 [1.04; 3.08]), pre-match
(+22.2 mg/dL, p = 0.002, d = 2.0 [0.97; 3.0]), and post-match (+25.9 mg/dL, p = 0.004,
d = 1.41 [0.48; 2.32]). iG levels remained stable during night-time, pre-match, and post-
match for starters, with no statistically significant differences between these periods. When
comparing iG levels between starters and bench players within the same period of the day,
significant differences were found only during the match, with starters displaying higher
iG levels (+14.1 mg/dL, p = 0.0005, d = 0.52 [0.31; 0.76]).

Table 3. iG levels for all players grouped by starting status during the four periods of the day.

Group Night Pre-Match Match Post-Match
(95%CI) (95%CI) (95%CI) (95%CI)

84.1+9.5 85.8 + 11.2 106.1 + 26.4 90.1 +12.5

All (82.0; 86.2) (83.2; 88.4) (99.0; 113.4) (86.2; 94.0)
Starter 85.6 + 9.6 86.1 +10.9 112.5 4 28.5 *+1¥ 90.7 +11.5
(83.1; 88.1) (83.0; 89.2) (103.1; 121.9) (86.5; 94.9)

81.1 + 8.4 85.4 + 11.9 93.1 +15.4 88.9 + 13.9

Bench (77.7; 84.5) (80.3; 90.5) (85.0; 101.2) (81.1;96.7)

Legend: * Statistically different from bench, t statistically different from night-time, } statistically different from
pre-match, ¥ statistically different from post-match. CI = confidence interval.

During the match period, a main effect of playing status on iG levels was observed
(F =18.59, p < 0.0001, np2 = 0.10), along with a significant interaction between playing
status and match period (F = 18.84, p < 0.0001, np2 = 0.22). However, the match period
alone was not statistically significant (F = 2.24, p = 0.14, np? = 0.39).

No significant differences in iG levels were found between different match periods for
bench players. However, for starters, iG levels were significantly higher during the match
compared to post-match (+48.1 mg/dL, p = 0.01, d = 2.73 [1.11; 4.29]). Additionally, during
the match, starters had significantly higher iG levels than bench players, with the highest
difference during the first half (+47.6 mg/dL, p > 0.0001, d = 0.95 [0.65; 1.24]). During the
second half of matches, the differences tend to decrease (Figure 2). Supplementary Material
describing the linear mixed model output for comparing iG levels between periods of
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the day and player status (Table S1) and between periods of the match and player status
(Table S2) is available.

Warm-up 15t Half 2nd Half Post-mach
225
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Figure 2. iG for starters (orange squares) and bench (black circles) players during the match period.

4. Discussion

This study aimed to assess variations in iG levels during two official matches played
by elite women soccer players (Serie A championship), comparing starters with bench
players, who served as a control group. These findings provide novel insights into the
daily glucose responses of women soccer players from an ecological perspective. The
main findings indicate that starters experienced a greater increase in iG levels during
the match. However, a high coefficient of variation (CV) in iG levels was observed both
between and within individuals throughout the entire day and specifically during the
match period. This variability suggests that players were exposed to different physiological
stimuli across different days, even under seemingly similar conditions, highlighting the
need for individualized strategies.

Previous studies using continuous glucose monitoring (CGM), predominantly in indi-
vidual sports, have consistently demonstrated that athletes exhibit highly individualized
iG profiles with significant intra- and inter-individual variations [26-28]. Therefore, the
CV values found in this study align with existing literature, reinforcing the importance of
personalized recommendations to maintain optimal iG levels for each athlete.

Despite match external loads being consistent with the values reported in the litera-
ture [5-8,10], players’ iG levels remained within the normal range (86.1-112.5 mg/dL pre-
and post-match, respectively); therefore, it cannot be considered clinically relevant nor as
having any impact on the performance of the athletes. While physical training is generally
associated with improved glucose regulation, intense exercise can transiently impair glu-
cose tolerance, even in healthy individuals [29]. Additionally, studies on endurance athletes
in free-living conditions have reported frequent episodes of hypo- and hyperglycaemia
compared to non-athletic populations [4,30], indicating long-term metabolic adaptations to
training. These adaptations may be linked to increased lipid oxidation and energy deficits
following prolonged exertion [30].

During the match, this current study observed higher iG values in starters (~112 mg/dL),
as expected, with lower inter-player variability. In elite men’s soccer, Skroce et al. [19]
reported higher concentrations than those found in the present study for both active players
(159.1 £ 23.2 mg/dL) and those on the bench (133.4 &+ 25.1 mg/dL), despite using identical
equipment. This discrepancy may be attributed not only to the sex-based differences
between the samples but also to the variations in match intensity. Conversely, Yoshitake
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et al. [31] reported similar findings in decathlon athletes, identifying instances of both high
(>112 mg/dL) and low (<80 mg/dL) iG levels.

Maintaining glucose homeostasis is crucial for optimal brain and central nervous
system function during competition. A low glucose level at the start of exercise or after
halftime in team sports can negatively impact both physical and cognitive performance [32].
If iG drops too low, the neural drive to skeletal muscles may be compromised, though
carbohydrate ingestion can help restore it [33]. In most team sports, iG are generally
well-maintained throughout competition (90 min) and even during extra time (120 min in
soccer) in well-fed athletes [34]. However, while low iG is often associated with fatigue,
some studies have reported conflicting results, suggesting that fatigue and blood glucose
concentrations are not always directly correlated [35,36].

It is important to acknowledge that CGM may have limitations in accurately tracking
iG during intermittent exercise [3]. However, its application in endurance activities such as
marathons, cycling, and triathlons remains promising and may also be relevant for soccer,
as highlighted by recent publications [19]. During matches, the between-subject CV values
of starting players are lower than benches (6% vs. 9%). Additionally, within-subject CV
values tend to decrease compared to the entire day (18% vs. 20%). The combination of these
two factors suggests a reasonable level of reliability for the assessed parameters. However,
the CV of the results obtained in the present study could be due to: 1. changes in intensity,
psychological stress, hydration, and fueling strategies. In soccer, even players in the same
match and position can experience different workloads or exertion levels based on tactical
roles, in-game events, and decision-making. Although GPS data indicated no differences in
average external load across the two observed matches, it is plausible that the same player
encountered different internal demands depending on the unique context and situational
requirements of each match. This may help explain the large intra-individual fluctuations
during the match; 2. CGM captures minute-by-minute fluctuations in interstitial glucose,
which may lag slightly behind blood glucose and are sensitive to abrupt physiological
changes (e.g., post-goal adrenaline surges, high-intensity sprints). These acute changes
may disproportionately inflate within-subject variability, particularly in active (starter)
players [37].

Further research is needed, since the use of CGM in sports is still relatively new and
its practical applications remain underexplored. CGM technology enables the assessment
of glucose variability in daily life and the quantification of time spent in hyper- and
hypoglycaemia [38]. However, its interpretation in athletes is not yet well-established.
While CGM could potentially aid practitioners in determining acute carbohydrate intake
strategies, some limitations persist [39]. Despite strong agreement between CGM devices
and the gold standard (venous blood glucose) in both healthy individuals and those with
diabetes [13], discrepancies can occur [40]. Additionally, interstitial glucose changes may
lag behind blood glucose fluctuations [41], and CGM accuracy tends to decrease during
exercise, even with normal glucose regulation [3]. In this study, the highest within-player
CV values were observed among starters (whole day: 20%; match: 18%).

Glucose monitoring may also serve as a valuable tool for assessing recovery, partic-
ularly during night-time. In this study, iG remained stable and within normal ranges at
night, although no data were collected after midnight following the match. Nocturnal low
glucose availability can disrupt sleep and negatively impact recovery [39]. Additionally,
reduced fasting iG has been proposed as a potential marker of overreaching in athletes [42].
Future research should explore the combined use of CGM and sleep monitoring to better
understand the role of glucose regulation in recovery. Given Clavel et al.’s [3] findings, glu-
cose dynamics at rest can be reliably assessed using CGM, which could help practitioners
develop individualized nutritional strategies.
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Glucose regulation is a complex process influenced by multiple factors, including
carbohydrate intake, exercise, and training status [43]. Nutrition plays a crucial role in
soccer performance, influencing energy availability, recovery, and overall health [12]. While
limited data prevent the establishment of universal energy intake guidelines for women’s
soccer players, ensuring adequate energy availability is essential. Carbohydrate intake
should be periodized based on expected training duration and intensity [12]. Current
recommendations suggest that 3-5 g-kg~!-day ! is sufficient for short-duration (<1 h) skill-
based sessions, whereas 6-10 g-kg~!-day ! is required for longer, high-intensity activities
such as matches [44]. Following nutritional guidelines while considering individual glucose
responses to sport-specific demands could lead to personalized supplementation strategies
that optimize energy balance and performance.

4.1. Practical Applications and Future Directions

The present findings highlight the potential value of CGM as a practical tool for in-
forming individualized nutritional and recovery strategies in elite women’s soccer. Given
the considerable intra- and inter-individual variability observed in interstitial iG, even
under comparable match conditions, practitioners should consider integrating CGM into
athlete monitoring routines to assess individual glycemic responses to match demands.
Monitoring glucose patterns on the day before, during match play, and possibly the day
after the match may provide insights into carbohydrate availability and metabolic readi-
ness, thereby supporting personalized fueling protocols. Furthermore, the detection of
suboptimal iG, particularly during or following matches, may help identify athletes at risk
of impaired recovery. In this context, CGM could be especially useful when combined
with other monitoring tools such as sleep tracking and load metrics, enabling a more
comprehensive evaluation of athlete readiness and recovery. While the use of CGM is still
emerging in sports, these findings support its feasibility and relevance for applied practice
in the intermittent, high-intensity team sports.

Future research should aim to expand on these findings by including larger and more
diverse cohorts across multiple teams, competition levels, and different match intensities
and scenarios. Integrating detailed information about dietary intake data, hormonal
profiles, and psychophysiological markers could help clarify the underlying drivers of
glycemic variability in female athletes. Additionally, extending the CGM data collection
into the post-match night and subsequent recovery days would provide valuable insights
into nocturnal glucose dynamics and their relationship with recovery and sleep.

4.2. Limitations

While this study has several strengths, being the first to investigate continuous glucose
monitoring in elite women'’s soccer players during official matches with a sample from
the same club, ensuring homogeneity in training plans, workload, and frequency, some
limitations must be acknowledged. First, the small sample size may limit the statistical
robustness of the findings, as participants were selected based on availability. However,
the sample size is consistent with recent studies on this topic with a similar ecological
perspective [17] and allows for providing valuable preliminary data from a pilot study.
Second, no CGM data were collected beyond midnight following the match, potentially
missing important insights into post-match recovery. Future studies should extended
glucose monitoring beyond match days to assess long-term recovery patterns. Third, CGM
has a lag in data collection, which may impact the interpretation of glucose response to
exercise, particularly during intense play. Fourth, as an observational study, detailed
information on individual nutritional strategies was not collected. Although all players
followed a standardized nutritional plan before and on match day, future studies should
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integrate dietary assessments to explore the impact of nutrition on glucose dynamics more
comprehensively. Five, the present study did not examine the relationship between external
load variables and concomitant glycemic responses. Larger samples would enable such
analyses, thereby enhancing the practical applicability of combining CGM with match load
monitoring in soccer. Lastly, factors such as menstrual cycle phase, hydration status, and
dietary variability may have acted as potential confounders. These variables should be
systematically accounted for in future large-scale studies that extend beyond the exploratory
scope of the present work.

5. Conclusions

Continuous glucose monitoring (CGM) in sports is an emerging field, gradually
transitioning from controlled laboratory settings to real-world applications. However,
available data remain limited. This pilot study adds to the growing body of evidence by
investigating CGM use in elite female soccer players during official matches and reporting
preliminary findings. The results suggest that match demands may lead to increased
interstitial iG, which remains within normal ranges. These findings suggest that CGM can
be a valuable tool for informing data-driven nutritional strategies in female team sports.
Nonetheless, the observed inter-individual variability highlights the need for personalized
approaches to optimize athletic performance. Future research should expand on these
findings by incorporating dietary intake assessments, hormonal profiling, and larger sample
sizes to better tailor CGM applications and develop individualized nutritional strategies
based on glycemic responses.
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