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Article 1 
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Abstract: The purpose of this study was to evaluate the influence of the menstrual cycle phases on 12 

the movement patterns of sub-elite women soccer players during competitive matches over three 13 

consecutive seasons. Individual movement data were analyzed and compared in eight players from 14 

the second French League at the early follicular (EF), late follicular (LF) and mid luteal (ML) phases 15 

of their menstrual cycle determined by the calendar method. The movement patterns, expressed as 16 

meters per minute, were recorded during competitive matches using devices placed on the player’s 17 

ankle. Our results showed significantly lower distances covered at moderate and high velocity in 18 

the EF phase than in the LF and ML phases (Cohen’s d effect size = 1.03 and 0.79, respectively). The 19 

total distance covered during matches and the number of sprints also were reduced during EF com- 20 

pared with LF (d = 0.78 and 0.7, respectively). Overall, total distance and distance covered at low 21 

velocity were significantly lower during the second half-time of the matches (d = 1.51), but no men- 22 

strual cycle phase*game period interaction was noted. In conclusion, our study suggests that EF 23 

may impact the movement pattern of sub-elite women soccer players during competitive matches, 24 

without any modulation of this effect by the playing time. Despite the low sample size, these results 25 

can be useful for coaches and support staff to modulate training load and player rotation during 26 

soccer games. 27 

Keywords: women soccer players; menstrual cycle phase; menstruation; performance; football 28 

 29 

1. Introduction 30 

The menstrual cycle follows a biological rhythm with large cyclic fluctuations in en- 31 

dogenous sex hormones, including estrogen and progesterone. It can be divided into dif- 32 

ferent phases in function of the sex hormone production and consequently, their concen- 33 

trations in the body. The follicular phase starts with the onset of menstruation until ovu- 34 

lation. During the early follicular (EF) phase, estrogen (E2: 17β-estradiol) and progester- 35 

one (P4) plasma concentrations are low. In the late follicular (LF) phase, E2 progressively 36 

increases and reaches a peak before ovulation at LF end, while P4 remains low. The luteal 37 

phase starts with ovulation and is associated with the elevation of P4 concentration. Stud- 38 

ies in rodent models (after E2 and P4 supplementation) and in humans have shown that 39 

besides their roles in the reproductive system, E2 and P4 cyclical variations influence 40 

other physiological systems, including cardiovascular, respiratory, metabolic and neuro- 41 

muscular parameters that might lead to significant exercise performance alterations [1].  42 

Women athletes regularly report menstrual cycle-related symptoms, but the real im- 43 

pact of the menstrual cycle phases on their performance is still debated [1,2]. It is well- 44 
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known that the different menstrual phase phases (follicular vs. luteal) can specifically in- 45 

fluence metabolic and hormonal adaptations during exercise [3]; however, the effects of 46 

hormone fluctuations during the menstrual cycle on physical performance are still con- 47 

flicting. Some studies reported enhanced performance outcomes during the EF [4-6], ov- 48 

ulatory [7] and mid luteal (ML) phases [8,9], whereas others did not find any difference 49 

[10-15]. Furthermore, laboratory and field data are sometimes contradictory [1,16], which 50 

make difficult to propose evidence-based guidelines for managing exercise performance. 51 

Soccer is an intermittent sport modality characterized by endurance and 52 

power/strength loads [17]. Therefore, soccer combines aerobic and anaerobic exercises 53 

that may confound the potential influence of sex hormones on the overall performance 54 

[18]. Surprisingly, studies on the impact of the menstrual phases (i.e. sex hormone varia- 55 

tions) on women soccer players’ performance are still scarce in the literature. This is im- 56 

portant also because many top-level sportswomen, particularly in soccer, do not take oral 57 

contraception. For example, Sundgot-Borgen et al. showed that only 35.8% of Norwegian 58 

women soccer players were using oral contraception [19]. As simultaneously still few 59 

young sportswomen use copper intrauterine devices (IUDs), hormonal intrauterine sys- 60 

tems (IUSs) or subdermal implants, this shows the large share of women with a natural 61 

menstrual cycle [20]. Despite this fact, However, to date, only one study evaluated the 62 

impact of the menstrual cycle phases on the performance of 15 elite women soccer players 63 

during the German national championship (2015-2016) [21]. The authors did not observe 64 

any difference in the total distance covered, distance covered at low or high intensity, 65 

number of sprints performed, and sprinting distance between follicular and luteal phase, 66 

suggesting that the menstrual cycle phases do not significantly alter the aerobic and an- 67 

aerobic capacities during a soccer game [21]. However, their analysis did not consider 68 

separately the EF and LF phases and this might be a limitation because the EF phase is 69 

characterized by low E2 and P4 and the LF phase by high E2 and low P2.  70 

Therefore, the aim of this study was to determine the influence of three menstrual 71 

cycle phases (EF, LF, and ML) on the movement patterns of sub-elite women soccer play- 72 

ers during competitive matches. We expressed the recorded running performance as the 73 

total covered distance, and also according to four standardized running speed ranges. 74 

Moreover, we quantified the number of sprints, and compared the data collected in the 75 

two halves of each match. 76 

2. Materials and Methods 77 

2.1. Study design 78 

To determine whether a player’s movement pattern was affected by the menstrual 79 

cycle phases, we recorded each woman’s movements during competitive matches of the 80 

second French division over three consecutive competitive seasons (2018/19, 2019/20, and 81 

2020/21). Each included soccer player participated in at least three matches for each men- 82 

strual cycle phase (3.7 matches ± 1.2). We then compared the movement data (whole 83 

match and first and second part) for the three menstrual cycle phases.  84 

2.2. Participants 85 

Forty-two sub-elite women soccer players from the second French division agreed to 86 

participate in the study. Participants taking hormonal contraception (n = 13, only pill or 87 

implant in our population), goalkeepers (n = 3) and participants who were unable to play 88 

at least 3 matches in each phase of their cycle (injury, non-selection, substitute, n = 18) 89 

were excluded from the analysis. Thus, only eight players met the following inclusion 90 

criteria: eumenorrheic women soccer players, no use of hormonal contraception (i.e. pill, 91 

contraceptive implant) during the last 6 months, and regular menstrual cycle (25-40 days 92 

of length). These eight players were included in the study, and their anthropometric and 93 

menstrual cycle characteristics are shown in Table 1. All procedures conformed to the 94 

standards of the Declaration of Helsinki. All participants provided a written, voluntary 95 
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informed consent before participation. This study was approved by the relevant ethics 96 

committee (Comité de Protection des Personnes Ile de France V, n°19.04.24.44735). 97 

 98 

 99 

 100 

 101 

Table 1. Women soccer players’ characteristics (n=8). 102 

 Mean ± SD (CV%) 

Age (years) 25.7 ± 3.3 (12.8%) 

Height (cm) 167.3 ± 7.2 (4,3%) 

Body mass (kg) 58.9 ± 6.3 (10.7%) 

Body fat (%) a 23.0 ± 2.0 (8.7%) 

Menstrual cycle 

length (days) 
30.0 ± 2.6 (8.7%) 

a Body fat percentage measured from the skinfold method [22] 
Coefficient of Variation (CV%) = (Standard Deviation / Mean) * 100 

2.3. Estimation of the menstrual cycle phases 103 

As weekly measures of urinary luteinizing hormone and serum E2 and P4 concen- 104 

trations were not possible due to the long study period (3 years) [23-25], we determined 105 

the participants’ menstrual phase at each match using the calendar-based counting 106 

method. During the three seasons, each woman recorded the first day of each cycle (day 107 

1 of the menses). Then, for the first three consecutive menstrual cycles, we determined 108 

each participant’s mean cycle length as the number of days before the menstruation onset. 109 

We assumed that participants had a regular ovulatory menstrual cycle with a ‘classical’ 110 

physiological hormone fluctuation pattern, if the standard deviation of each cycle dura- 111 

tion was lower than 3 days. Based on the menstruation initiation day and cycle length, we 112 

retrospectively classified the matches played by each participant in: EF phase (menstrua- 113 

tion, day 1 – 4), LF phase (day 10 – 13), and ML phase (day 20 – 23). The days were based 114 

on the average 28-day cycle [11]. 115 

2.3. Contextual-related variables 116 

As contextual-related variables may affect the soccer players’ movement patterns 117 

[26], we recorded game location (match at home or away), match outcome (won, drawn, 118 

or lost), and quality of opposition (i.e. the differences in ranking and points between the 119 

player's team and that of her opponent) (Table 2).  120 

2.4. Movement patterns of each player 121 

During competition games, players wore on the ankle an inertial measurement unit 122 

(Goaltime-Kerilab©, Paris, France) that included a 100 Hz accelerometer and a 100 Hz 123 

gyroscope. In this type of device, triaxial accelerometers measure three-dimensional 124 

movements, and have been used to quantify external load in team sports [27,28]. Acceler- 125 

ometry workload provides a measure of the total distance and a measure of loads in sports 126 

with frequent directional changes [29,30]. The pre-marketing device was carefully tested 127 

by the manufacturer. Compared with known distances, its measurement accuracy was 128 

higher than 95% and the mean inter- and intra-individual differences in total distance, for 129 

each velocity range, were lower than 5%.  130 

Each player used the same device during each recording. We expressed the recorded 131 

running performance as the total covered distance (DTOT; m.min-1) and in the four stand- 132 

ardized velocity ranges predefined by the device: low velocity (LowV; <7 km.h-1), mod- 133 

erate velocity (ModV; 7 km.h-1 – 14 km.h-1), high velocity (HighV; 14 km.h-1 – 19 km.h- 134 

1) and sprinting (SprintV; >19 km.h-1). We also counted the number of sprints (1 sprint 135 
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corresponded to at least 4 strides at >21 km.h-1). We expressed the collected data i) for 136 

each velocity range as distance covered per minute (m.min-1), and ii) as the number of 137 

sprints per minute [31]. We then averaged the data for each phase (EF, LF, ML), for the 138 

whole match and for each half match. We used data originating from recording that lasted 139 

≥80 minutes.  140 

2.5. Statistical analyses 141 

We presented data as the mean ± SD and coefficient of variation (CV%). We checked 142 

the data normality using the Shapiro-Wilk’s test. We determined whether game location 143 

and match outcome varied during  the menstrual cycle phases (EF, LF, ML) using the 144 

Chi-square (χ2) test. We used linear mixed models to compare the player’s movement 145 

patterns and quality of opposition in function of the menstrual cycle phases (EF, LF, ML) 146 

and game period (first, second part). We modeled menstrual cycle phases, game period 147 

and their interaction as fixed effects, and soccer players as random effect. When we de- 148 

tected a significant effect, we adjusted for multiple comparisons using the Tukey’s method 149 

and computed the Cohen’s d effect size (0.2: small effect; 0.5: moderate effect; 0.8: large;  150 

and 1.3 very large effect) [32]. We set the statistical significance at p < .05. For all statistical 151 

analyses, we used the R software (version 4.0.5), and the lme4, nmle, and multcomp pack- 152 

ages for the linear mixed models [33].  153 

3. Results 154 

3.1. Context of games and menstrual cycle phase 155 

Game location and outcome, and quality of opposition did not differ between games 156 

from the three menstrual cycle phases (p > 0.05, Table 2). 157 

 158 

Table 2. Contextual-related variables of soccer games. 159 

  EF LF ML Statistics 

Game location 
Home 

Away 

14 

9 

14 

12 

7 

16 
χ2 (2.72) = 4.71, p = 0.10 

Match Outcome 

Won 

Drawn 

Lost 

16 

7 

0 

18 

6 

2 

14 

9 

0 

χ2 (4.72) = 3.16, p = 0.53 

Ranking difference  
-4.9 + 3.9 

(-79%) 

-5.08 + 4.6 

(-90%) 

-5.1 + 4.5 

(-88%) 
p = 0.88 

Point difference  
10.5 + 9.9 

(94%) 

11 + 10.2 

(93%) 

10.1 + 10.1 

(99%) 
p = 0.73 

Ranking difference = Difference between the championship ranking of the player’s team and the ranking of her opponents. Values for ranking and point difference are 

presented as mean ± SD (CV%). Coefficient of Variation (CV%) = (Standard Deviation / Mean) * 100 

 160 

3.2. Match physical performance metrics 161 

No menstrual cycle phase and game period interaction effect was revealed by the 162 

linear mixed model. Significant effects of the phases of the menstrual cycle were found for 163 

DTOT (m.min-1) (p=0.0097), ModV (m.min-1) (p = 0.0005), HighV (m.min-1) (p = 0.0046), 164 

and number of sprints (count.min-1, p = 0.0004) (Figure 1).  165 

Specifically, DTOT was lower during EF than LF (p = 0.0048; d = 0.78 (moderate ef- 166 

fect)). Similarly, ModV and HighV were significantly lower during EF compared with the 167 

LF (p <0.001; d = 1.03 (large effect); and p = 0.0011; d = 0.79 (moderate effect), respectively) 168 

and ML phases (p = 0.04; d = 0.57 (moderate effect); and p = 0.048; d = -0.52 (moderate 169 

effect), respectively). The number of sprints was significantly higher in the LF phase than 170 

in the EF and ML phases (p <0.001; d = 0.7 (moderate effect); and p = 0.002; d = 0.96 (large 171 
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effect), respectively). The LowV (p = 0.12) and SprintV (p = 0.20) mean values were com- 172 

parable in the three phases. 173 

 174 

Figure 1. Effects of the menstrual cycle phases on women soccer players’ movement patterns during 175 
competitive soccer matches (whole game). A) Total distance covered per minute (m.min-1); B) Dis- 176 
tance covered at moderate velocity per minute (m.min-1); C) Distance covered at high velocity per 177 
minute (m.min-1); D) Number of sprints per minute (count.min-1). EF: early follicular; LF: late fol- 178 
licular; ML: mild luteal. *p < .05; **p <.01; ***p <.001. 179 

 180 

The linear mixed model also showed a significant effect of game period for DTOT (p 181 

= 0.035) and LowV (p = 0.002). DTOT and LowV were significantly lower in the second 182 

part of each game (d = 1.51 and d = 1.367, very large effects, respectively) (Table 3). Con- 183 

versely, we did not observe any effect on ModV, HighV, SprintV (Table 3).  184 

 185 
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Table 3. Total covered distance per minute (DTOT), distance covered per minute at low (LowV), moderate (ModV), high (HighV) velocity, and sprint 186 
velocity (SprintV) during the first (1st H) and the second half (2nd H) of competitive soccer matches. 187 

 1st H  2nd H  Linear Mixed Effect: p 

 EF LF ML  EF LF ML  MC GP MC*GP 

DTOT (m.min-1) 
89.1 ± 13.7 

(15.4%) 

98.5 ± 11.9 

(12.1%) 

92.5 ± 8.3 

(9.0%) 
 

85.3 ± 10.3 

(12.1%) 

91.8 ± 12.3 

(13.3%) 

89.4 ± 9.7 

(10.9%) 
 0.01 0.03 0.73 

LowV (m.min-1) 
34.6 ± 3.1 

(9.0%) 

34.3 ± 3.4  

(9.9%) 

33.1 ± 3.5 

(10.6%) 
 

33.2 ± 1.8 

(5.4%) 

31.9 ± 2.0 

(6.3%) 

31.9 ± 2.9 

(9.1%) 
 0.13 0.004 0.61 

            

ModV (m.min-1) 
39.5 ± 6.2 

(15.7%) 

45.7 ± 9.2 

(20.1%) 

42.4 ± 6.8 

(16.0%) 
 

37.9 ± 5.0 

(13.2%) 

42.6 ± 9.3 

(21.8%) 

41.0 ± 7.0 

(17.1%) 
 0.001 0.053 0.77 

            

HighV (m.min-1) 
14.0 ± 7.4 

(52.9%) 

17.0 ± 6.5 

(38.2%) 

15.8 ± 6.7  

(42.4%) 
 

13.3 ± 6.8 

(51.1%) 

15.9 ± 6.1 

(38.4%) 

15.3 ± 6.9 

(45.1%) 
 0.005 0.26 0.93 

            

SprintV (m.min-1) 
0.64 ± 0.86 

(134.4%) 

1.12 ± 1.31 

(117.0%) 

0.95 ± 1.35  

(142.1%) 
 

0.60 ± 0.82 

(136.7%) 

1.06 ± 1.27 

(120.0%) 

0.92 ± 1.31 

(142.4%) 
 0.21 0.85 0.99 

            

            

Values are presented as mean ± SD (CV%). Coefficient of Variation (CV%) = (Standard Deviation / Mean) * 100. Significant values 

are in bold. EF: early follicular; LF: late follicular; ML: mild luteal; MC: menstrual cycle effect; GP: game period effect; MC * GP: 

menstrual cycle x game period interaction.  

 188 
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4. Discussion 189 

Our study suggests that independently of contextual-related variables (i.e. game lo- 190 

cation, match outcome and quality of opponents), the EF phase of the menstrual cycle (i.e. 191 

the period of the menses) may negatively impact the women soccer players’ movement 192 

patterns during competitive matches. Indeed, ModV and HighV were lower during the 193 

EF than the LF and ML phases, leading to a decrease of the DTOT covered during this 194 

period. Moreover, the number of sprints was also reduced during EF compared with LF. 195 

As expected, overall DTOT and LowV were lower during the second half of the game, but 196 

the match duration did not modify the EF phase influence on women soccer players’ per- 197 

formance. 198 

Performance-based research in women soccer players is scarce and to our 199 

knowledge, only one previous study was performed in “ecological” conditions. In this 200 

study on 15 elite German women soccer players, the authors compared the impact of the 201 

follicular and luteal phases on physical performance during match-play over a 4-month 202 

period [21]. Their results suggest that the menstrual cycle phases do not significantly in- 203 

fluence the match physical performance, but their conclusions should be interpreted with 204 

caution because they did not consider separately the EF and LF phase, and therefore, the 205 

potential influence of menstruation was not analyzed separately. Our study is the first to 206 

establish that physical performance evaluated during competitive matches may be af- 207 

fected in women soccer players during the menstruation period. 208 

Women soccer players are exposed to specific physical demands during matches that 209 

vary according to the game level/standard. Overall, a woman soccer player generally co- 210 

vers around 10 km per match [34], highlighting that soccer athletic performance requires 211 

good aerobic capacities. Helgerud et al. [35] demonstrated that the increase of maximal 212 

oxygen consumption (VO2max) in men elite junior soccer players is correlated with the 213 

distance covered, work intensity level, number of sprints, and number of involvements 214 

with the ball during matches. Besides aerobic endurance, strength, agility, speed and re- 215 

peated sprint capacity also are important for high level performance in a soccer match 216 

[36]. Speed can be described as the ability to cover a distance in a short time. High-inten- 217 

sity running and sprints are crucial component in soccer because they represent 22 to 28% 218 

of the total distance covered in a match [37], although large fluctuations are noted due to 219 

playing position, level of play, surface, or team tactics [38]. Therefore, we decided to cal- 220 

culate the total distance covered during the whole match and during each half period. We 221 

also distinguished four velocity ranges to cover simultaneously the aerobic and anaerobic 222 

capacities. As the women soccer players did not always play for the entire duration of the 223 

match (95 minutes), we expressed the results as meter per minute or counts per minute 224 

(for the number of sprints).   225 

Female sex hormone (E2 and P4) fluctuations during the menstrual cycle may poten- 226 

tially modulate the energy stores, neuromuscular function, fatigability, and recovery. E2 227 

and P4 are both low in the EF, only E2 is high in the LF, and both E2 and P4 are high in 228 

the ML phase [3,5]. P4 is known to counteract E2 effect. Muscle glycogen content in vastus 229 

lateralis at rest is higher in the mid-luteal phase than in the mid-follicular phase [39]. After 230 

a glycogen depletion session (90min cycling at 60% of VO2max followed by four 1-min 231 

sprints at 100% VO2max), muscle glycogen content remains higher during the luteal than 232 

follicular phase [40]. These findings suggest that the elevated E2 and P4 plasma concen- 233 

trations in the luteal phase might promote muscle glycogen storage and sparing during 234 

exercise, and this might delay the fatigue onset and facilitate recovery [3,41,42]. Con- 235 

versely, low E2 and P4 levels (EF) and high E2 level alone (LF) do not induce such effects 236 

[3,41,42]. However, as soccer requires also high intensity running and sprints, the 237 

women’s performance could be improved by a large capacity to use glycolysis during the 238 

match (if H+ and Pi production are well regulated). In our study, we did not detect any 239 

difference between the LF and ML phases for any of the measured distances (whatever 240 
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the velocity range) during the whole match and in two halves. This suggests that the ca- 241 

pacity to induce muscle glycogen storage and sparing during the match in the luteal phase 242 

was not efficient, or that the glycolysis activity during LF did not significantly improve 243 

performance. This conclusion is in accordance with previous studies that did not observe 244 

any significant performance difference between the follicular and luteal phases in women 245 

soccer players [43].  246 

Interestingly, our study showed that the EF phase negatively influenced the women 247 

soccer players’ movement pattern with lower ModV and HighV values compared with 248 

the LF and ML phases, leading to a decrease of the DTOT. The number of sprints also was 249 

lower during the EF than the LF phase. High-intensity running and repeated sprint abili- 250 

ties rely not only on glycogen availability and glycolytic enzyme activities, but also on 251 

neuromuscular features and fatigability. Ovarian hormone fluctuations during the men- 252 

strual cycle may influence the neural drive, skeletal muscle contractility and fatiguability. 253 

Studies in animal models reported that E2 binds to muscle α estrogen receptors (ERα) [44] 254 

and limits skeletal muscle fatigue in soleus muscles [45]. In humans, it has been shown 255 

that neuromuscular function and fatiguability of the knee extensors vary during the men- 256 

strual cycle, possibly influencing the exercise performance, as indicated by the higher vol- 257 

untary activation (assessed by transcranial magnetic stimulation and motor nerve stimu- 258 

lation) during the LF phase and the longer time to task failure during the ML phase [46]. 259 

Moreover, the luteal phase has been associated with decreased knee joint valgus angles, 260 

suggesting that progesterone might influence knee kinematics and the associated injury 261 

risk [47]. However, a recent review reported conflicting results on fatiguability during the 262 

menstrual cycle [48]. Indeed, half of the studies found that fatiguability was lower during 263 

the luteal phase, and the other half during the follicular phase. These inconsistencies could 264 

be explained by differences in the methodologies used and the skeletal muscles investi- 265 

gated (upper/lower extremities). Concerning the lower extremities, where knee extensors 266 

are the muscles more often evaluated, only one study examined the time to task failure in 267 

the EF, LF and ML phases, and did not find any significant difference [6]. However, it 268 

highlighted a clear trend (p = 0.061) for higher maximal voluntary contraction in the EF 269 

than ML phase. Thus, it is difficult to explain our results indicating that low E2 and P4 270 

concentrations may negatively impact soccer performance during competitive matches. 271 

However, our findings are in accordance with the meta-analysis by McNulty et al. [1] 272 

showing that exercise performance might be slightly reduced during the EF phase of the 273 

menstrual cycle, compared with all the other phases. They are also in agreement with 274 

other studies in which women athletes stated that their performance is altered during the 275 

menstruation days [49,50]. Motivation, pain, discomfort, disturbed mood are some psy- 276 

chological factors that should be taken into account to explain the lower performance dur- 277 

ing the EF phase [51,52].  278 

Finally, overall, our findings showed a decrease of the DTOT and of the LowV during 279 

the second half period (vs. the first one), but without any menstrual cycle phase*game 280 

period interaction, meaning that the EF negative effect on performance is not counter- 281 

balanced by the match duration. This result is in accordance with the recent study by 282 

Krustrup et al. [53] showing that match playing in elite women soccer players results in 283 

significant glycogen depletion in both muscle fiber types, which may explain fatigue in 284 

the last part of the match. Furthermore, repeated sprint capacity was associated with mus- 285 

cle metabolite perturbation [53]. 286 

4.1. Limitations  287 

One of the limitations of this study concerns the absence of sex hormone measure- 288 

ments to validate the different menstrual cycle phases. Although the “calendar cycle track- 289 

ing method” is the most common method for a long follow-up period, it is not optimal to 290 

confirm that women are in the expected menstrual phase [24]. Furthermore, we might 291 

have included women with anovulatory cycle in our study because no ovulation test was 292 
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carried out [54]. In addition, the limited number of participants and the long study period 293 

might restrict our conclusions. 294 

4.2. Future Directions  295 

This study deserves to be reinforced by a larger sample size with women followed over a 296 

sporting season. The use of connected devices incorporating GPS could provide addi- 297 

tional information. Beyond the 3 phases studied in this work, the addition of the ovulatory 298 

phase could complete these results due to a higher E2/P4 ratio and its impact on energy 299 

metabolism and neuromuscular function. Lasly, as many female soccer players use oral 300 

contraceptives, a comparative population could complement these data.      301 

5. Conclusions 302 

This study was the first to analyze women players’ movement pattern during soccer 303 

games according to three menstrual cycle phases (early follicular, late follicular, and mid 304 

luteal phases). Our results suggest that the early follicular phase (i.e. menstruation days) 305 

may negatively affect performance in sub-elite women soccer players during competitive 306 

matches by decreasing the distances covered at different velocities and the sprint number. 307 

The playing duration did not modify this effect. These results can be useful for coaches 308 

and conditioning staff to optimize training load and performance in high-level women 309 

soccer players. 310 
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