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metric parameters. Journal of Although the positive effects of Reformer Pilates (RP) exercises on anthropometric parameters are
Sports Science Academy, 2(1), 26~ frequently emphasized in the literature, existing knowledge regarding the temporal changes in-
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parameters of female participants (n=24) at four different time points. This longitudinal quasi-ex-
perimental study employed a repeated-measures design. The temporal changes in measurement
variables were assessed at pre-exercise and at the end of the 1st, 2nd, and 3rd months. Participants
engaged in a structured RP exercise protocol three times per week for 12-weeks, with each session
lasting 60 minutes. The exercise program consisted of systematic warm-up, main exercise, and cool-
Received: 27.11.2025 down phases. To assess the effects of the RP exercise protocol on anthropometric parameters, cir-
cumferential measurements of the waist, chest, hips, thigh, arm, and leg regions were obtained. The
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Accepted: 13.01.2026 ments (p<0.05). The greatest reduction was observed during the first month, with a continued but
decelerated decrease in the second month. The decline persisted in the third month, albeit at a mark-
edly slower rate. In conclusion, a regular and structured RP exercise program facilitates notable
reductions in body circumference, and this effect appears to be sustainable over time. In particular,
reductions in waist and hip circumference suggest a decrease in abdominal and visceral fat, which
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may be considered a favorable indicator of cardiometabolic health.
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Introduction

With the impact of technological advancements, sedentary lifestyles are becoming
increasingly prevalent, posing a significant threat to human health. The reduction in phys-
ical activity leads to various adverse health effects, making exercise an essential necessity
for maintaining and improving health in today's world (Ili¢ et al., 2023; Kilincarslan et
al., 2022). Recognizing this reality, individuals actively seek solutions and engage in vari-
ous physical activities. Alongside participation in different sports disciplines, there has
been a noticeable increase in interest in fitness center activities aimed at weight loss (Kilin-
carslan et al., 2022).

This article is licensed under the
Creative Commons Attribution
4.0 International (CC BY 4.0).

Enhancing physical activity levels and increasing energy expenditure play a crucial

role in achieving the desired body composition (Swift et al., 2014). In this context, fitness
centers serve as key environments that facilitate individuals in reaching their body com-
position goals. Many people utilize fitness centers for weight loss, weight gain, and
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maintaining body composition and shape (Hbak et al., 2022). Therefore, identifying exer-
cise programs that contribute to overall body health and positively impact body compo-
sition is of great importance ({lbak & Bayer, 2021). However, despite the widespread avail-
ability of exercise programs in fitness centers, evidence regarding how quickly measura-
ble anthropometric changes occur remains limited.

Currently, various exercise modalities such as bodybuilding, step aerobics, Zumba,
spinning, and Reformer Pilates are commonly practiced in fitness centers (ilbak et al.,
2022). Among these, Reformer Pilates has gained popularity due to its primary objectives,
which include enhancing body strength and flexibility, correcting postural misalign-
ments, and ensuring proper breathing control during exercises (Bullo et al., 2015; Siqueira
Rodrigues et al., 2010). These benefits have made Reformer Pilates an attractive method
for both exercise practitioners and researchers investigating its effects on body composi-
tion. In particular, the use of spring-based resistance allows for progressive loading,
which may induce early and continuous adaptations in body circumferences

A meta-analysis study demonstrated that Pilates exercises significantly contribute to
weight loss (MD = -2.40) and a reduction in body fat percentage (MD = -4.22) (Wang et al.,
2021). Furthermore, participation in Reformer Pilates programs has been reported to re-
sult in noticeable increases in muscle mass, particularly in the abdominal and limb regions
(Jo & Seo, 2023; Vaquero-Cristdbal et al., 2016). Among women engaging in Reformer Pi-
lates, significant reductions in body fat percentage, waist-to-hip ratio, and endomorphic
body characteristics were observed following a 16-week training program, alongside an
increase in muscle mass (Vaquero-Cristdbal et al., 2016). Similarly, a combination of a 10-
week Reformer Pilates and controlled breathing exercise program yielded significant im-
provements in body weight, body mass index, and body fat percentage (Adigiizel et al.,
2023). Additionally, when compared to mat Pilates, Reformer Pilates has been shown to
provide similar benefits, with greater improvements in trunk flexor muscle strength (Bul-
guroglu et al.,, 2017). Nevertheless, most of these studies report only pre- and post-inter-
vention results, making it difficult to determine at which stages of training the most pro-
nounced changes occur.

Although the literature frequently highlights the positive effects of Reformer Pilates
exercises on anthropometric parameters, there remains limited information regarding the
changes induced by this exercise protocol over different time intervals. To address this
knowledge gap, the present study aims to evaluate the effects of a 12-week Reformer Pi-
lates exercise program on women's anthropometric parameters across four distinct time
points. This time-course analysis may help practitioners optimize program duration and
expectations by identifying periods of rapid versus gradual anthropometric adaptation

Material and Methods
Participant Group

The sample size of the study was determined using the G*Power 3.1.9.7 software
(University of Diisseldorf, Diisseldorf, Germany). A repeated measures ANOVA from the
F-test family was selected for the analysis, with an effect size of 0.25, an alpha error prob-
ability of 0.05, and a test power (1-(3) of 0.80. The power analysis was conducted assuming
four repeated measurements. The analysis indicated that at least 24 participants were re-
quired for the study. Accordingly, 24 female individuals were included.

The inclusion criteria for participation were as follows: a body mass index (BMI)
within the range of 25-29.9 kg/m? (classified as overweight), no regular medication use in
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the past six months, absence of any dietary regimen, no use of nutritional supplements,
and no current or suspected pregnancy. The exclusion criteria were defined as follows:
BMI outside the designated "overweight" category, regular medication or nutritional sup-
plement use, adherence to any dietary program or intermittent fasting, and pregnancy or
suspicion thereof. Participants were instructed to maintain their habitual dietary intake
throughout the study period. The descriptive characteristics of the participants, including
age, height, body weight, and BMI values, are presented in Table 1.

Table 1. The descriptive characteristics of the participants.

Variable Min Max X+SD
Age 25 45 35.33+6.75
(year)
Height 150 174.6 161.88+7.69
(cm)
Body weight 62.8 86.8 72.70+7.63
(kg)
BMI 25.2 29.7 27.69+1.26
(kg/m?)

Min: mibimum; Max: maksimum; X + SD: mean * standard deviation.

Table 1 presents the minimum, maximum, mean (X + SD), and standard deviation
(SD) values of the variables related to age, height, body weight, and body mass index
(BMI) of the study participants. The participants' age range is between 25 and 45 years,
with a mean age of 35.33 + 6.75 years. Height varies between 150 cm and 174.6 cm, with a
mean value of 161.88 + 7.69 cm. Body weight ranges from 62.8 kg to 86.8 kg, with a mean
body weight of 72.70 + 7.63 kg. BMI values range between 25.2 kg/m? and 29.7 kg/m?, with
a mean of 27.69 + 1.26 kg/m?2.

Study Design

This longitudinal quasi-experimental study adopted a repeated measures model. The
temporal changes in the predetermined measurement variables were assessed at baseline
(pre-exercise) and at the 1st, 2nd, and 3rd months of the intervention. Participants en-
gaged in a 12-week Reformer Pilates exercise protocol, performed three times per week,
with each session lasting 60 minutes. The exercise program consisted of a systematic ap-
plication including warm-up, main exercise, and cool-down phases.

To evaluate the effects of the Reformer Pilates exercise protocol on the anthropomet-
ric parameters of female individuals, circumference measurements of the waist, chest,
hips, thigh, arm, and leg were taken. Measurements were conducted at designated time
points in accordance with standardized anthropometric assessment protocols. All meas-
urements were performed at the same time of day for each participant to minimize diurnal
variation. This study was approved by Inonu University Health Sciences Non-Interven-
tional Clinical Research Ethics Committee (approval no: 2025/7476) and was conducted in
accordance with the helsinki declaration.

Reformer Pilates Exercise Protocol

The participants engaged in Reformer Pilates exercises three times per week for 12
weeks. On non-exercise days, they were instructed to refrain from performing any physi-
cally demanding activities. In our study, Reformer Pilates exercises were implemented
three times per week following warm-up exercises. All exercise sessions were supervised
by a certified Pilates instructor to ensure correct technique and adherence to the protocol.
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The exercises selected were in accordance with the Reformer exercise protocols and dura-
tions determined by the Pilates Committee of the Turkish Gymnastics Federation, with
each session lasting approximately 60 minutes (Aka et al. 2020). Each exercise was per-
formed using a 30-second exertion and a 1-minute rest interval (1:2 ratio). The exercise
series is presented in figure 1 and the exercises are described in detail below.

Leg Splashing

Punching Bar Leg

Hand Pushing Bar EEE Tt s

Push-ups

Figure 1. The exercise series.

Teaser Exercise: The participant lies supine on a box placed on the carriage. The legs
are positioned in a tabletop stance (knees at 90 degrees), holding the straps, with arms
extended to the sides in an eagle position and the head tilted back. While exhaling, the
straps are pulled towards the hips, and the body transitions into a seated teaser position.
The movement is completed by returning to the starting position.

Chest Expansion: The participant stands on the carriage, with one foot in a toe posi-
tion and the other in the middle of the platform. While holding the straps and inhaling,
the arms are extended backward past the hips without bending the elbows. Simultane-
ously, the knees are fully extended, and the body is raised onto the feet. The movement is
completed by returning to the starting position.

Knee Traction: One foot is placed against the shoulder rest, while the other foot is
positioned between the springs on the platform. The hands grip the foot bar. The back leg
pushes against the foot bar, extending without bending the knee. The front leg then
pushes off, drawing the knee towards the body. The movement is completed by returning
to the starting position.
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Knee Cross Extension: One foot is placed against the shoulder rest, while the other
foot is positioned between the springs on the platform. The hands grip the foot bar. The
back leg pushes against the foot bar, extending into a long, straight position. The front leg
bends first towards the body and then extends diagonally outward. The movement is
completed by returning to the starting position.

Leg Thrust and Push-ups: A box is placed laterally on the carriage. The participant
places one foot on the front part of the box while keeping the other foot on the platform
between the springs. Holding the foot bar, the participant pushes the carriage with the
back foot, bringing the feet together on the carriage. A push-up is performed before re-
turning to the starting position, alternating foot placement in the subsequent repetition.

Hand Pushing Bar: The participant lies supine on the carriage with legs in a tabletop
position (knees at 90 degrees) and holds the bar with both hands. The upper body lifts
towards the hips while the legs extend forward into a V position. Then, the legs return to
tabletop, and the body slowly reclines back onto the carriage. The movement is completed
by returning to the starting position.

Punching Bar Leg: The participant lies supine with feet placed on the bar, positioning
the balls of the feet against it. The lower back is pressed against the carriage, and the hips
lift off the surface, maintaining contact only through the shoulder blades. The knees are
then drawn towards the body. The movement is completed by returning to the starting
position.

Abdominal Flexion: The participant lies supine with the head resting against the
headrest. The feet are placed in a theraband loop positioned on the foot bar. The theraband
is held with both hands while the legs extend forward, reaching a long-sitting position.
During this phase, the back, pelvis, and legs lift off the carriage. After 3-5 repetitions, the
spine is gradually lowered back onto the carriage, completing the movement.

Leg Splashing: The participant lies supine on the carriage with a small Pilates ball
placed beneath the lower scapula. The feet are positioned at the center of the jump board.
Holding 0.5 kg weight balls in both hands, the arms bend at the elbows. While executing
a double-leg jump, one knee is drawn towards the body, while the other remains ex-
tended. Simultaneously, the arms are raised above the head without bending the elbows.
The movement is completed by returning to the starting position.

Anthropometric Measurements

In this study, anthropometric assessments included circumference measurements of
the waist, chest, hips, thighs, legs, and arms, as well as height, body weight, and BMI
calculations. Measurements were performed in accordance with the guidelines of the
World Health Organization (WHO) and the International Society for the Advancement of
Kinanthropometry (ISAK) by an experienced researcher. All measurements were con-
ducted in the morning, in a fasting state, and with participants wearing only lightweight
clothing. No participants dropped out during the intervention period, and all measure-
ments were completed as planned. Height and body weight were measured using a cali-
brated digital body analysis device. Circumference measurements were performed using
a non-elastic flexible tape measure. During each measurement, care was taken to ensure
that the tape was positioned parallel to the body surface, in contact with the skin without
causing compression or gaps. Measurements were conducted by two independent re-
searchers, and in cases where the difference between the two measurements exceeded 0.5
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cm, a third measurement was taken, and the mean value was used. Anthropometric meas-
urements are presented in Figure 2 and these measurements are described in detail below.

Height

Measurement

Avm -w Y W w

Body Weight
Circumference T m Mc;a?;,ure?nil;t
g @ AN © © @ h

(v) v)q Body Mass Index

Eiclei=lsl=]o]=)

Leg Circumference

00000000

Thigh

Circumference

Waist

Circumference

Figure 1. The anthropometric measurements.

Height Measurement: Participants were positioned barefoot in an upright stance with
the head aligned in the Frankfurt plane. During the measurement, feet were placed to-
gether, knees extended, shoulders in a neutral position, and arms parallel to the body.
Height was recorded with a precision of 0.1 cm.

Body Weight Measurement: Participants, wearing light clothing and without shoes,
were positioned at the center of a digital scale. Body weight was recorded with a precision
of 0.1 kg.

Body Mass Index (BMI): BMI was calculated by dividing the participant’s body
weight (in kilograms) by the square of their height (in meters) (BMI = kg/m?). The obtained
values were evaluated based on the standard reference ranges defined by the WHO.

Waist Circumference: Measured while the participant was standing upright with feet
approximately 25-30 cm apart. The tape was placed at the narrowest point between the
iliac crest and the lower ribs, and the measurement was recorded at the end of a normal
exhalation.

Chest Circumference: Measured at the widest point of the thorax while the participant
was in an upright posture with arms parallel to the body. The measurement was taken
following a deep inhalation and exhalation, during normal respiration.
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Hip Circumference: Measured at the widest point of the gluteal region while the par-
ticipant was standing upright with equal weight distribution on both feet.

Thigh Circumference: Measured at the widest point of the thigh while the participant
was standing upright. Care was taken to ensure that both legs were relaxed and in a nat-
ural position.

Leg Circumference: Measured 15 cm above the patella (kneecap) while the participant
was in a standing position.

Arm Circumference: Measured at the widest point of the upper arm (biceps brachii)
while the participant’s arm was relaxed and hanging freely at the side.

All measurements were conducted on the same day, by the same researchers, and
under consistent environmental conditions to ensure measurement reliability.

Statistical Analysis

The data obtained in this study were analyzed using GraphPad Prism software (ver-
sion 9.0.0, GraphPad Software Inc., San Diego, CA, USA). The Shapiro-Wilk test was ap-
plied to assess the normality distribution of the data. As the normality assumption was
met, Repeated Measures Analysis of Variance (ANOVA) was employed to evaluate tem-
poral changes. In cases where significant differences were detected, Tukey post-hoc tests
were conducted to determine pairwise differences between time points. All measure-
ments were assessed at four time points: baseline (pre-exercise), 1st month, 2nd month,
and 3rd month. The statistical analysis examined whether changes over time in anthropo-
metric parameters (waist, abdomen, chest, hip, pelvis, arm, and leg circumferences) and
body weight were significant. Additionally, data at each measurement point were re-
ported as mean * standard deviation (X'+ SD). The level of statistical significance was set
at p <0.05.

Results
The results obtained from the research are presented in the tables below.

Table 2. ANOVA (Analysis of Variance) results for repeated measures.

Independent Variable Sum of Squares (SS)  df Mean Squares F P
Waist Circumference 996.2 3 332.1 1172 0.01
(cm)
Chest Circumference 631.2 3 210.4 245.8 0.01
(cm)
Hip Circumference 1034 3 344.7 486.2 0.01
(cm)
Thigh Circumference 1185 3 394.9 800.2 0.01
(cm)
Leg Circumference 485.4 3 161.8 681.3 0.01
(cm)
Arm Circumference 145.7 3 48.57 459.6 0.01

(cm)

The ANOVA results for repeated measures presented in Table 2 indicate statistically
significant differences for all variables (p = 0.0001). This finding suggests that the reformer
plates exercise program leads to substantial changes in body measurements. The highest
F-value was calculated for waist circumference (F = 1172), indicating that this variable
exhibited the most pronounced variation over time. The high F-values obtained for thigh
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circumference (F = 800.2) and leg circumference (F = 681.3) demonstrate that significant
changes occurred particularly in the lower extremities. Statistically significant differences
were also observed for hip circumference (F = 486.2) and arm circumference (F = 459.6).
Although the F-value for chest circumference (F = 245.8) was relatively lower compared
to other variables, the changes over time were still statistically significant.

Table 3. Post-hoc results for Hip and chest circumference variables.

Independent Time Mean Mean Difference Standard Error of P
Variable Difference
Baseline 92.96 3.667 0.1300 0.01
1st month 89.29
Baseline 92.96 6.417 0.1797 0.01
2nd month 86.54
Baseline 92.96 8.625 0.1886 0.01
Waist 3 month 84.33
Circumference 1 month 89.29 2.750 0.1241 0.01
(cm) 204 month 86.54
1st month 89.29 4,958 0.1532 0.01
34 month 84.33
2nd month 86.54 2.208 0.1343 0.01
3rd month 84.33
Baseline 100.2 2.750 0.1241 0.01
1st month 97.46
Baseline 100.2 5.167 0.3223 0.01
2nd month 95.04
Baseline 100.2 6.792 0.3806 0.01
Chest 3rd month 93.42
Circumference 1+ month 97.46 2.417 0.2476 0.01
(cm) 2nd month 95.04
1st month 97.46 4.042 0.3038 0.01
34 month 93.42
2nd month 95.04 1.625 0.1009 0.01
34 month 93.42

Table 3 shows a consistent decrease in waist circumference measurements from the
initial point. In the first month, a reduction of 3.67 cm occurred, and in the second month,
the decrease became more pronounced, reaching a total of 6.42 cm. This decline continued
in the third month, resulting in a total difference of 8.62 cm compared to the baseline. The
most rapid reduction in waist circumference was observed in the first month, while the
decrease continued at a slower rate in the following months.

Similarly, chest circumference measurements also showed a regular decline over
time. A reduction of 2.75 cm was observed in the first month, with the total decrease reach-
ing 5.17 cm in the second month. By the third month, the total reduction was calculated
as 6.79 cm. The fastest reduction in chest circumference occurred in the first month, with
the rate of decrease slowing in the second month and reaching its lowest level in the third
month.

Table 4. Post-hoc results for hip and thigh circumference variables.
Independent Time Mean Mean Difference Standard Error of P
Variable Difference
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Baseline 118.8 3.208 0.1472 0.01
1st month 115.6
Baseline 118.8 6.458 0.2691 0.01
2nd month 112.3
Baseline 118.8 8.667 0.3645 0.01
Hip 3 month 110.1
Circumference 1 month 115.6 3.250 0.1831 0.01
(em) 2nd month 112.3
1st month 115.6 5.458 0.2691 0.01
34 month 110.1
2nd month 112.3 2.208 0.1472 0.01
34 month 110.1
Baseline 100.9 3.958 0.1123 0.01
1st month 96.92
Baseline 100.9 7.375 0.2237 0.01
2nd month 93.50
Baseline 100.9 9.208 0.2691 0.01
Thigh 3 month 91.67
Circumference 1 month 96.92 3.417 0.1896 0.01
(cm) 204 month 93.50
1st month 96.92 5.250 0.2500 0.01
34 month 91.67
2nd month 93.50 1.833 0.1153 0.01
3 month 91.67

Table 4 demonstrates a significant reduction in hip circumference over time. A de-
crease of 3.21 cm was observed in the first month, with the total reduction reaching 6.46
c¢m in the second month. By the third month, a total decrease of 8.67 cm was recorded. The
fastest reduction in hip circumference occurred in the second month, while the rate of
decrease slowed slightly in the third month.

Thigh circumference followed a similar decreasing trend as the other variables. In the
first month, a reduction of 3.96 cm was observed, with the total decrease reaching 7.38 cm
in the second month. By the third month, a total decrease of 9.21 cm had occurred. The
most significant reduction in thigh circumference was observed in the first month, with a
similar rate of decline continuing in the second month, but slowing down in the third
month.

Table 5. Post-hoc results for leg and arm circumference variables.
Independent Time Mean Mean Difference Standard Error of P
Variable Difference
Baseline 63.63 2.875 0.1250 0.01
1st month 60.75
Baseline 63.63 4.833 0.09829 0.01
2nd month 58.79
Baseline 63.63 5.917 0.1694 0.01
Leg 3 month 57.71
Circumference 1st month 60.75 1.958 0.07321 0.01
(cm) 2nd month 58.79
1st month 60.75 3.042 0.1853 0.01
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34 month 57.71
27 month 58.79 1.083 0.1583 0.01
3 month 57.71
Baseline 29.58 1.292 0.1274 0.01
1st month 28.29
Baseline 29.58 2.292 0.1123 0.01
2nd month 27.29
Baseline 29.58 3.333 0.09829 0.01
Arm 3 month 26.25
Circumference 1t month 28.29 1.000 0.08513 0.01
(cm) 2nd month 27.29
1st month 28.29 2.042 0.07321 0.01
34 month 26.25
27 month 27.29 1.042 0.04167 0.01
3 month 26.25

Table 5 indicates a significant reduction in leg circumference over time. In the first
month, a decrease of 2.88 cm was observed, followed by a total reduction of 4.83 cm in the
second month and 5.92 cm in the third month. The highest rate of reduction in leg circum-
ference was recorded in the first month, with the rate of decrease gradually slowing in the
subsequent months.

A noticeable decreasing trend was also observed in arm circumference. A reduction
of 1.29 cm occurred in the first month, followed by a total decrease of 2.29 cm in the second
month and a total difference of 3.33 cm in the third month. The decline in arm circumfer-
ence followed a more stable pattern, with similar rates of reduction observed each month.

Discussion

This study aimed to evaluate the effects of a 12-week Reformer Pilates exercise pro-
tocol on the anthropometric parameters of female participants across four different time
points. The findings indicate that Reformer Pilates exercises lead to statistically significant
changes in body measurements. The ANOVA results revealed significant differences
across all variables, with the highest F-value observed for waist circumference (F =1172),
indicating that this parameter exhibited the most pronounced change over time. Previous
studies have similarly reported significant reductions in waist circumference following
Pilates-based interventions; however, these studies predominantly relied on pre- and
post-intervention comparisons (Cakmakgi, 2011; Lee et al., 2023; Omidali et al., 2012). By
contrast, the present study provides a time-course analysis, demonstrating that the great-
est reduction in waist circumference occurs during the early phase of training, suggesting
that Reformer Pilates may have a substantial impact on central adiposity, particularly in
the initial weeks of exercise.

In the existing literature, Reformer Pilates has been reported to contribute positively
to body composition, particularly in terms of reducing body fat percentage and enhancing
muscle tone (Vaquero-Cristobal et al., 2015). In this context, the marked reduction in waist
circumference observed in the present study may be attributed to the strengthening of
core muscles and improvements in postural stability induced by Pilates. This interpreta-
tion is supported by previous research demonstrating increased activation of deep ab-
dominal muscles, improved trunk stabilization, and enhanced neuromuscular control fol-
lowing Pilates training (Endleman & Critchley, 2008; Sekendiz et al., 2007). Moreover, the
most rapid decrease in waist circumference occurred within the first month, followed by
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a continued but slower decline in the subsequent months. This pattern may be explained
by the body's adaptation processes to exercise over time.

Significant changes were also observed in lower extremity measurements. Particu-
larly, high F-values were recorded for thigh circumference (F = 800.2) and leg circumfer-
ence (F = 681.3), suggesting substantial reductions in these regions. A reduction of 3.96 cm
in thigh circumference was observed in the first month, reaching a total decrease of 7.38
cm in the second month and 9.21 cm by the end of the third month. Similarly, leg circum-
ference decreased by 2.88 cm in the first month, 4.83 cm in the second month, and 5.92 cm
in the third month. These findings suggest that the reduction in fat mass and increased
muscle tone in the lower extremities may have been influenced by the exercise regimen.
Previous studies have also reported that Reformer Pilates enhances lower limb muscle
strength and flexibility, supporting our findings (Jo & Seo, 2023).

Regarding upper extremity measurements, a significant reduction in arm circumfer-
ence was observed (F = 459.6). A decrease of 1.29 cm occurred in the first month, reaching
2.29 cm in the second month and a total reduction of 3.33 cm in the third month. Com-
pared to other body regions, the reduction in arm circumference was relatively lower,
which may be attributed to the fact that Reformer Pilates primarily emphasizes core and
lower body resistance exercises.

Statistically significant reductions were also noted in chest circumference (F = 245.8),
with a decrease of 2.75 cm in the first month, 5.17 cm in the second month, and a total
reduction of 6.79 cm by the third month. The observed changes in chest circumference
may be related to the effects of Pilates on respiratory muscles and thoracic mobility. Pre-
vious research has demonstrated that Pilates training improves respiratory muscle func-
tion and enhances chest wall elasticity (Vaquero-Cristobal et al., 2016), findings that are
consistent with those of the present study.

Hip circumference also showed significant reductions over time (F = 486.2), with a
decrease of 3.21 cm in the first month, 6.46 cm in the second month, and a total reduction
of 8.67 cm by the third month. Notably, the most rapid reduction was observed in the
second month, suggesting that Reformer Pilates exerts a substantial effect on the hip and
gluteal muscles. The isometric and dynamic resistance exercises incorporated in Pilates
are known to enhance muscle activity in these regions, which may explain the observed
reductions in hip circumference (Louise Thomas et al., 2000).

This study has several limitations. First, the research was conducted with a sample
consisting solely of female participants, which limits the generalizability of the findings
to male individuals. Additionally, the study duration was restricted to 12 weeks, and the
effects of longer-term Reformer Pilates programs were not evaluated. Future studies with
extended follow-up periods are necessary to assess long-term changes in body composi-
tion. Another limitation is that only anthropometric measurements were assessed in this
study. To obtain a more comprehensive understanding of body composition changes, fu-
ture research should include additional measures such as body fat percentage, muscle
mass, and metabolic parameters. Lastly, this study was conducted within a specific age
range, and further research involving broader age groups is needed to determine how the
effects of Reformer Pilates may vary across different age populations.

Conclusions

In conclusion, the findings of this study suggest that a 12-week Reformer Pilates pro-
gram induces significant reductions in body circumference measurements in female
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participants, particularly in the waist, thigh, and leg regions. These results support the
premise that Reformer Pilates has beneficial effects on body composition. Importantly, by
evaluating multiple measurement time points, this study provides a time-course perspec-
tive, demonstrating how anthropometric adaptations to Reformer Pilates evolve through-
out the intervention period. Furthermore, the most rapid changes were observed during
the early phase of the intervention, with a gradual decline in the rate of change over time.
This trend indicates that while the body initially adapts quickly to the exercise stimulus,
the rate of change slows as the body adjusts to the training load.

From a practical perspective, these findings may assist exercise professionals in de-
signing effective, low-impact training programs for overweight women, particularly by
setting realistic expectations regarding the timing of measurable outcomes. Future re-
search should explore the effects of different exercise intensities and durations on body
composition and incorporate additional outcome measures and comparison groups to fur-
ther optimize Reformer Pilates programs according to individual variations.
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