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ABSTRACT  

 

Aim: The aim of this study was to examine in detail the effects of reformer Pilates exercises, performed twice weekly for eight 

consecutive weeks, on balance, flexibility, core muscle strength, and body composition in healthy women aged 20–30 years. 

Material and Method: A total of 18 volunteer women who did not have regular exercise habits participated in the study and 

were randomly assigned to an exercise group (n=10) and a control group (n=8). The exercise group completed a supervised 

reformer Pilates program lasting approximately 60 minutes per session, twice a week for eight weeks. Each session consisted 

of a structured warm-up phase, fundamental reformer exercises and a cool-down and stretching phase. The control group 

maintained their usual daily routines without engaging in any structured exercise intervention. Participants were evaluated 

before and after the intervention period. Balance performance was assessed using the single-leg stance test and the Y-balance 

test to measure static and dynamic balance. Flexibility was evaluated with the sit-and-reach test. Core muscle endurance was 

assessed using plank and side plank tests. Body composition parameters, including body fat percentage and lean body mass, 

were measured using standardized assessment procedures. 

Results: Following the eight-week reformer Pilates program, statistically significant improvements were observed in the 

exercise group in static and dynamic balance scores, flexibility levels, and core muscle endurance parameters (p<0.05). 

Furthermore, body composition analysis revealed a significant reduction in body fat percentage and a significant increase in 

lean body mass in the exercise group (p<0.05). In contrast, no statistically significant changes were detected in any of the 

measured variables in the control group (p>0.05). 

Conclusion: The findings indicate that even a relatively short-term reformer Pilates program can produce meaningful 

improvements in functional physical fitness components in young adult women. Owing to its positive effects on postural 

control, core stabilization, and body composition, reformer Pilates appears to be an effective and reliable exercise modality 

that can be incorporated into physiotherapy applications and general fitness programs for health promotion and physical 

performance enhancement. 
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ÖZET  

 

Amaç: Bu çalışmanın amacı, 20–30 yaş aralığındaki sağlıklı kadınlarda sekiz hafta boyunca haftada iki gün uygulanan 

reformer Pilates egzersizlerinin denge, esneklik, merkez kas kuvveti ve vücut kompozisyonu üzerindeki etkilerini ayrıntılı 

olarak incelemektir. 

Materyal ve Metod: Düzenli egzersiz alışkanlığı olmayan toplam 18 gönüllü kadın çalışmaya katılmış ve rastgele olarak 

egzersiz grubu (n = 10) ve kontrol grubu (n = 8) olmak üzere iki gruba ayrılmıştır. Egzersiz grubu, sekiz hafta boyunca haftada 

iki gün, her biri yaklaşık 60 dakika süren ve uzman gözetiminde uygulanan bir reformer Pilates programını tamamlamıştır. 

Her bir seans; yapılandırılmış bir ısınma evresi, temel reformer egzersizleri ile soğuma ve germe evresinden oluşmuştur. 

Kontrol grubu ise herhangi bir yapılandırılmış egzersiz müdahalesine katılmadan günlük rutinlerini sürdürmüştür. Katılımcılar 

müdahale dönemi öncesinde ve sonrasında değerlendirilmiştir. Denge performansı, statik ve dinamik dengeyi ölçmek amacıyla 

tek ayak duruş testi ve Y denge testi kullanılarak değerlendirilmiştir. Esneklik otur-uzan testi ile ölçülmüş, core kas 

dayanıklılığı plank ve yan plank testleri kullanılarak değerlendirilmiştir. Vücut kompozisyonu parametreleri olan vücut yağ 

yüzdesi ve yağsız vücut kütlesi standart ölçüm prosedürleri kullanılarak belirlenmiştir. 

Bulgular: Sekiz haftalık reformer Pilates programının ardından egzersiz grubunda statik ve dinamik denge puanları, esneklik 

düzeyleri ve core kas dayanıklılığı parametrelerinde istatistiksel olarak anlamlı iyileşmeler gözlenmiştir (p<0,05). Ayrıca 

vücut kompozisyonu analizleri, egzersiz grubunda vücut yağ yüzdesinde anlamlı bir azalma ve yağsız vücut kütlesinde anlamlı 

bir artış olduğunu göstermiştir (p<0,05). Buna karşılık kontrol grubunda ölçülen değişkenlerin hiçbirinde istatistiksel olarak 

anlamlı bir değişim saptanmamıştır (p>0,05). 

Sonuç: Elde edilen bulgular, nispeten kısa süreli bir reformer Pilates programının genç yetişkin kadınlarda fonksiyonel fiziksel 

uygunluğun bileşenlerinde anlamlı iyileşmeler sağlayabildiğini göstermektedir. Postüral kontrol, core stabilizasyonu ve vücut 

kompozisyonu üzerindeki olumlu etkileri göz önünde bulundurulduğunda, reformer Pilates’in sağlığın geliştirilmesi ve fiziksel 

performansın artırılmasına yönelik fizyoterapi uygulamaları ile genel fitness programlarına dâhil edilebilecek etkili ve 

güvenilir bir egzersiz yöntemi olduğu söylenebilir. 

 

Anahtar Kelimeler: Core Stabilitesi, Denge, Esneklik, Reformer Pilates, Vücut Kompozisyonu. 
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INTRODUCTION 

In recent decades, physical inactivity and sedentary lifestyle behaviors have increased markedly 

and are considered important contributors to musculoskeletal disorders, postural impairments, and 

reduced physical fitness levels, particularly among young adult women (Booth, Roberts, & Laye, 2012). 

Prolonged sitting, desk-based work, and insufficient participation in regular physical activity negatively 

affect musculoskeletal health by weakening the core muscle complex, impairing balance performance, 

and reducing spinal stability. These adverse effects are especially prominent in young adults, a 

population increasingly exposed to inactive lifestyles. 

The core musculature, including the transversus abdominis, multifidus, diaphragm, and pelvic floor 

muscles, plays a fundamental role in maintaining lumbopelvic stability and efficient force transfer 

during movement (Akuthota & Nadler, 2004). Insufficient activation and coordination of these muscles 

can impair postural control and functional movement quality and may increase the risk of low back pain 

and movement dysfunction over time. Therefore, exercise interventions targeting core stability are 

essential for both prevention and performance enhancement. 

Pilates is a mind–body exercise method developed by Joseph Pilates and is based on principles such 

as breathing control, concentration, precision, centering, and flow (Latey, 2001). The primary aim of 

the Pilates method is to improve movement efficiency and spinal stability through enhanced activation 

and coordination of the core musculature. Pilates exercises can be performed on a mat or with specialized 

equipment such as the reformer, cadillac, and chair apparatus.  

Previous studies have extensively examined the effects of mat-based Pilates on physical fitness and 

postural control. Mat Pilates, which primarily relies on body weight and controlled movement patterns, 

has been shown to improve flexibility and functional movement performance (Segal, Hein, & Basford, 

2004), enhance abdominal muscle endurance and balance ability (Kloubec, 2010), and improve postural 

control through increased lumbopelvic stability (Wells, Kolt, & Bialocerkowski, 2012). Additionally, 

mat-based exercises contribute to improved neuromuscular coordination and trunk stabilization due to 

their emphasis on core activation, breathing control, and movement precision (Phrompaet, Paungmali, 

Pirunsan, & Sitilertpisan, 2011). These findings suggest that mat Pilates is an effective method for 

improving several health-related fitness parameters. 

In contrast, the literature on reformer Pilates remains relatively limited, despite the distinct 

mechanical and neuromuscular characteristics of this training modality. Unlike mat-based exercises, 

reformer Pilates incorporates adjustable spring resistance and a moving carriage system, allowing 

exercises to be performed under varying loads and controlled resistance conditions. This structure 

provides continuous proprioceptive feedback, which may facilitate greater activation of deep stabilizing 

muscles and enhance neuromuscular control. However, although these theoretical advantages suggest 

that reformer Pilates may have superior or additional benefits, current evidence is insufficient, 

particularly in healthy young populations. 

Most existing studies have either focused predominantly on mat-based Pilates programs or 

examined clinical populations such as individuals with low back pain, older adults, or obese individuals 

(Cruz-Ferreira, Fernandes, Laranjo, Bernardo, & Silva, 2011; Barker et al., 2015). Therefore, it remains 

unclear whether the benefits consistently demonstrated in mat-based Pilates can be generalized to 

reformer Pilates. Furthermore, multidimensional outcomes such as core stability, balance, flexibility, 

and body composition have rarely been evaluated together within a single reformer Pilates intervention. 

This gap highlights the need for well-designed randomized controlled studies focusing on reformer 

Pilates in healthy young women. 
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Women Women aged 20–30 years represent an important target group for preventive exercise 

interventions, as this period is often associated with decreased physical activity levels and increased 

sedentary behavior. Although reformer Pilates has been widely reported to improve individual 

components of physical fitness such as flexibility, balance, and core strength, the existing literature 

presents several important limitations. First, most studies have focused on isolated outcomes rather than 

examining multiple interrelated components of functional fitness within a single experimental 

framework. Second, there is a relative lack of randomized controlled designs comparing exercise 

interventions with non-exercise control groups, limiting the strength of causal inferences. Third, 

evidence specifically targeting young adult women remains limited, as previous research has 

predominantly focused on clinical populations or older adults. Additionally, inconsistencies in 

intervention duration, frequency, and measurement protocols make it difficult to establish standardized 

conclusions regarding the effectiveness of reformer Pilates. 

Therefore, the aim of the present study was to investigate the effects of a structured eight-week 

reformer Pilates exercise program on core stability, balance, flexibility, and body composition in healthy 

women aged 20–30 years using a controlled experimental design. By simultaneously evaluating multiple 

components of functional fitness and incorporating a control group, this study aims to address existing 

methodological limitations and contribute to a more comprehensive understanding of the effectiveness 

of reformer Pilates in this population. It was hypothesized that participation in the reformer Pilates 

program would result in significant improvements in these parameters compared with a non-exercise 

control group. 

MATERYAL VE METOD  

Research Design 

The present study was designed as a randomized controlled experimental study with a pre-test–

post-test measurement model. All assessments were performed by the same researcher before the start 

of the intervention and repeated after completion of the 8-week program. 

Participants 

Healthy female volunteers aged 20–30 years who did not regularly participate in exercise were 

recruited from university students and the surrounding community. University participants were 

recruited from the Faculty of Health Sciences (Departments of Physiotherapy and Rehabilitation and 

Nursing) and the Faculty of Education (Department of Physical Education and Sports Teaching). A total 

of 12 participants were university students (Physiotherapy and Rehabilitation, n = 6; Nursing, n = 3; 

Physical Education and Sports Teaching, n = 3), while the remaining 6 participants were recruited from 

the local community.  

None of the participants had prior structured Pilates training experience, and all reported a 

sedentary lifestyle with no regular exercise participation in the previous 6 months. Occasional low-

intensity physical activities (e.g., walking) were not considered as regular exercise. 

Inclusion criteria were: being female, age between 20 and 30 years, body mass index (BMI) 

between 18.5 and 29.9 kg/m², no participation in regular exercise within the previous 6 months, absence 

of neurological, orthopedic, or systemic disease, and no previous structured Pilates training.  

Exclusion criteria included pregnancy, acute musculoskeletal injury, vestibular disorders affecting 

balance, scoliosis with a Cobb angle greater than 20°, and a history of chronic low back pain. Participants 

who attended less than 85% of the training sessions were excluded from the study. 
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A total of 18 participants met the eligibility criteria and were included in the study. Participants 

were randomly assigned to either a reformer Pilates exercise group (n = 10) or a control group (n = 8) 

using a simple randomization method. The randomization sequence was generated using a computer-

based random number generator. Allocation was performed by an independent researcher who was not 

involved in the assessment or intervention procedures, and group assignments were concealed using 

sealed opaque envelopes to minimize allocation bias. All participants were informed about the study 

procedures and provided written informed consent prior to participation.  

The study was conducted in accordance with the Declaration of Helsinki. 

Sample Size Determination (Power Analysis) 

The sample size was determined using G*Power software (version 3.1.9.7) (Faul, Erdfelder, 

Buchner, & Lang, 2009). An a priori power analysis was conducted based on previously reported effects 

of Pilates training on physical fitness parameters in healthy adults. In particular, Jennifer Kloubec (2010) 

reported significant improvements in core muscle endurance, flexibility, and balance following a 

structured Pilates program, with effect sizes ranging from moderate to large.  Based on these empirical 

findings, a medium-to-large effect size (f = 0.40) was selected for the present study. This value was 

considered appropriate given the multi-component outcome structure (core stability, balance, flexibility, 

and body composition) and the similarity in intervention duration and participant characteristics.  The 

analysis was performed with a significance level (α) of 0.05 and statistical power (1 – β) of 0.80 for a 

repeated measures ANOVA (within–between interaction). The results indicated that a minimum total 

sample size of 16 participants (8 per group) was required to detect statistically significant differences.  

Considering potential dropouts, a total of 18 participants were recruited. Therefore, the sample size was 

deemed sufficient to achieve adequate statistical power. 

Exercise Intervention 

The reformer Pilates program was implemented twice per week for 8 consecutive weeks. Each 

session lasted approximately 50–60 minutes and was supervised by a certified Pilates instructor. Each 

session consisted of a warm-up phase, a main exercise phase, and a cool-down/stretching phase.  The 

exercise progression was structured in three stages: 

Table 1. Progression of the Reformer Pilates Program by Week 

Weeks Goal Exercise Content Resistance and Intensity Sets & Repetitions 

Weeks 1–2 

(Adaptation 

Period) 

Teaching 

movements, 

neutral spine 

awareness, and 

core activation 

Footwork, pelvic tilt, 

breathing, modified 

hundred, frog, short 

leg circles, basic arm 

exercises 

Low resistance springs, 

low-to-moderate intensity 

(Borg 9–11), slow and 

controlled movements 

2 sets × 8–10 

repetitions 

Weeks 3–5 

(Development 

Period) 

Improving core 

stability and 

muscular 

endurance 

Short spine, elephant, 

knee stretches, 

mermaid, scooter, 

side-lying leg 

exercises, arm strap 

exercises 

Medium resistance 

springs, moderate 

intensity (Borg 11–13) 

2–3 sets × 10–12 

repetitions 

Weeks 6–8 

(Intensity Increase 

Period) 

Improving 

dynamic stability, 

balance, and 

neuromuscular 

control 

Long stretch, side 

splits, advanced leg 

circles, hundred, 

standing balance 

exercises 

Medium-to-high 

resistance springs, 

moderate-to-high 

intensity (Borg 13–14), 

continuous and fluid 

movement 

3 sets × 10–12 

repetitions 

During the weeks 6–8 intensity increase period, training load was progressively increased through 

multiple parameters, including resistance level, exercise complexity, movement speed, and postural 

challenge. Specifically, intensity was increased by: Increasing spring resistance levels (from medium to 
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medium–high tension). Incorporating multi-planar and full-body movements (e.g., long stretch, side 

splits). Adding unstable and standing positions requiring balance control. Increasing movement 

continuity and flow, reducing rest interruptions. Emphasizing longer time under tension through 

controlled tempo execution. In addition to resistance adjustments, exercise complexity was increased by 

combining upper and lower extremity movements and requiring greater trunk stabilization during 

dynamic tasks. 

The control group continued their normal daily activities and did not participate in any structured 

exercise program during the study period. 

Measurements 

All measurements were conducted in a controlled laboratory environment at the same time of day 

(between 09:00 and 12:00 a.m.) to minimize circadian variations. Participants were instructed to avoid 

vigorous physical activity for at least 24 hours, refrain from caffeine and alcohol consumption for 12 

hours, and attend testing after a minimum 3-hour fasting period (Heyward & Wagner, 2004). 

The 3-hour fasting requirement was implemented to minimize the acute effects of recent food intake 

on body composition measurements, hydration status, and metabolic responses. Recent nutrient intake 

may influence bioelectrical impedance values, fluid distribution, and gastrointestinal content, potentially 

affecting the accuracy and reliability of body composition assessments. Therefore, a short fasting period 

was considered necessary to standardize physiological conditions across participants.  

All measurements were performed by the same researcher to ensure consistency, and participants 

were familiarized with all testing procedures prior to data collection. 

Anthropometric Measurements: Height was measured using a stadiometer (Seca 213 Portable 

Stadiometer, Seca GmbH, Hamburg, Germany) with a precision of ±0.1 cm. This device has been widely 

used in clinical and research settings and has demonstrated high validity and reliability (Seca GmbH, 

2013). Body weight and body fat percentage were assessed using a bioelectrical impedance analyzer 

(Tanita BC-418 Segmental Body Composition Analyzer, Tanita Corp., Tokyo, Japan), which has been 

shown to provide valid and reliable estimates of body composition in healthy adults (Heyward & 

Wagner, 2004). Measurements were taken with participants barefoot and in light clothing, following 

manufacturer guidelines. Body mass index (BMI) was calculated as weight in kilograms divided by 

height in meters squared (kg/m²). Waist and hip circumferences were measured using a non-elastic tape 

measure at standardized anatomical landmarks, and the waist-to-hip ratio was calculated accordingly 

(Consultation, 2008). 

Core Stability and Muscle Endurance: Trunk muscle endurance was assessed using the McGill 

trunk endurance test battery, including the trunk flexor endurance test, the Sorensen test, and right and 

left lateral plank tests (McGill, 2007). These tests are widely used and have been shown to be valid and 

reliable measures of core endurance. 

Participants were instructed to maintain each position as long as possible without compensatory 

movements. Time was recorded in seconds using a digital stopwatch, and tests were terminated when 

proper form could no longer be maintained. 

Balance Assessment: Static balance was evaluated using the single-leg stance test, a commonly 

used and reliable method for assessing postural stability (Springer et al., 2007). Participants stood 
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barefoot on their dominant leg with eyes open, and the maximum duration was recorded in seconds. 

Two trials were performed with a 30-second rest interval, and the best score was used for analysis. 

Flexibility Assessment: Hamstring and lower back flexibility were assessed using the sit-and-reach 

test, which is a widely accepted and valid measure of flexibility (Wells & Dillon, 1952). Participants 

performed three trials, and the highest value was recorded in centimeters. 

Postural Assessment: Postural alignment was evaluated using the New York Posture Rating Scale, 

which has been used in previous studies to assess overall posture (Howley & Franks, 1986). Head, 

shoulder, spine, pelvic, and lower extremity alignment were evaluated in anterior and lateral views. 

All postural assessments were conducted by a licensed physiotherapist with more than 3 years of 

clinical experience in musculoskeletal evaluation. The evaluator had formal training in posture analysis 

to ensure accurate and reliable assessment. To minimize inter-rater variability, all measurements were 

performed by the same researcher. 

Statistical Analysis 

All statistical analyses were performed using IBM SPSS Statistics (version 25.0; IBM Corp., 

Armonk, NY, USA). Prior to analysis, the normality of data distribution was assessed using the Shapiro–

Wilk test. The results indicated that all variables were normally distributed (p > 0.05 for all parameters). 

In addition, skewness and kurtosis values were examined and found to be within the acceptable range 

of ±1.5, supporting the assumption of normality (Tabachnick & Fidell, 2013). Descriptive statistics were 

calculated and presented as mean ± standard deviation (SD). To evaluate within-group changes (pre-test 

vs. post-test), paired-sample t-tests were applied. Independent-sample t-tests were used to compare 

baseline values and post-intervention differences between the exercise and control groups. Furthermore, 

a two-way repeated measures analysis of variance (ANOVA) was conducted to examine the interaction 

effects of time (pre-test and post-test) and group (exercise vs. control). This analysis allowed the 

evaluation of the effectiveness of the intervention by considering both within-group changes and 

between-group differences simultaneously. Statistical significance was set at p < 0.05 for all analyses. 

Effect size was calculated using partial eta-squared (η²p), which is commonly recommended for 

repeated measures ANOVA designs as it reflects the proportion of variance explained by a specific 

factor while controlling for other variables in the model (Cohen, 1988; Lakens, 2013). Compared to 

Cohen’s d, which is primarily used for pairwise comparisons, partial eta-squared provides a more 

appropriate estimate of effect magnitude in factorial and repeated measures designs. 

The interpretation of effect size was based on the following thresholds for η²p: 

Small effect: η²p = 0.01 

Medium effect: η²p = 0.06 

Large effect: η²p = 0.14 (Cohen, 1988).  

RESULTS 

A total of 18 healthy women (Reformer group: n=10; Control group: n=8) completed the study. 

Statistical analyses were performed using paired-sample t-tests for within-group comparisons, 

independent-sample t-tests for between-group comparisons, and two-way repeated measures ANOVA 

to determine group × time interactions. Statistical significance was set at p < 0.05.  
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At baseline, no significant differences were observed between groups in demographic or 

anthropometric variables (p>0.05).  

Following the 8-week intervention, significant improvements were observed in the Reformer group 

in core stability, balance, flexibility, body fat percentage, waist circumference, and posture scores. No 

significant changes were observed in the control group for these variables.  

Body weight and BMI did not change significantly in either group. 

Table 2. Initial Demographic and Anthropometric Characteristics 

Variables 
Reformer Group 

Mean±SD 

Control Group 

Mean±SD 
p 

Age (years) 23.4 ± 2.8 22.9 ± 2.6 0.68 

Height (cm) 165.7 ± 5.9 166.1 ± 6.3 0.87 

Body weight (kg) 61.8 ± 7.4 62.5 ± 6.9 0.79 

BMI (kg/m²) 22.5 ± 2.1 22.7 ± 2.3 0.83 

Body fat percentage (%) 29.4 ± 3.8 29.1 ± 4.1 0.88 

Waist circumference (cm) 78.6 ± 6.4 79.2 ± 6.1 0.81 

Independent-sample t-test analysis revealed no statistically significant differences between groups 

at baseline (p>0.05). 

 

Table 3. Changes in Core Stability and Muscle Endurance 

Variable Group 

Pre-test 

(Mean±SD) 

[Min–Max; 

95% CI] 

Post-test 

(Mean±SD) 

[Min–Max; 

95% CI] 

Within-group 

p 

Group × Time 

p 

Trunk flexor 

endurance (s) 

Reformer 
42.6±10.3 [28–

60; 36.2–49.0] 

71.8±12.5 [52–

92; 64.1–79.5] 
0.001* 

0.001* 

Control 
44.1±9.7 [30–

61; 37.5–50.7] 

46.5±10.2 [32–

64; 39.3–53.7] 
0.312 

Sorensen test (s) 

Reformer 
58.2±12.6 [40–

78; 50.6–65.8] 

93.4±15.1 [70–

118; 83.9–

102.9] 

0.001* 

0.002* 

Control 
57.6±11.9 [41–

75; 49.9–65.3] 

59.1±12.3 [43–

78; 51.2–67.0] 
0.284 

Right lateral 

plank (s) 

Reformer 
36.7±8.9 [25–

52; 30.9–42.5] 

63.5±11.2 [45–

82; 56.5–70.5] 
0.001* 

0.004* 

Control 
37.4±8.4 [26–

50; 31.4–43.4] 

38.6±9.1 [27–

52; 32.2–45.0] 
0.355 

Left lateral plank 

(s) 

Reformer 
35.9±9.1 [24–

51; 30.0–41.8] 

61.2±10.8 [44–

79; 54.5–67.9] 
0.001* 

0.006* 

Control 
36.8±8.7 [25–

49; 30.6–43.0] 

37.5±8.9 [26–

51; 31.2–43.8] 
0.402 

p<.05 * 

Paired-sample t-test results showed significant improvements in all core endurance measures in the 

Reformer group (p<0.05), whereas no significant changes were observed in the Control group (p>0.05). 

Two-way repeated measures ANOVA revealed significant group × time interactions for all core stability 

variables (p<0.05). 
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Table 4. Balance and Flexibility Outcomes 

Variable Group 
Pre-test 

(Mean±SD) 

Post-test 

(Mean±SD) 

Within-group 

p 

Group × Time 

p 

Single-leg stance 

time (s) 

Reformer 18.4 ± 5.2 30.7 ± 6.1 0.002* 
0.007* 

Control 19.1 ± 4.9 20.3 ± 5.4 0.418 

Sit and Reach 

(cm) 

Reformer 21.6 ± 5.4 28.9 ± 5.9 0.001* 
0.004* 

Control 22.1 ± 5.0 22.8 ± 5.3 0.376 

p<.05 * 

Significant within-group improvements were observed in balance and flexibility in the Reformer 

group (p<0.05). No significant changes were detected in the Control group. Group × time interaction 

effects were significant for both variables (p<0.05). 

Table 5. Changes in Body Composition 

Variable Group 
Pre-test 

(Mean±SD) 

Post-test 

(Mean±SD) 

Within-

group p 

Group × 

Time p 

Body weight (kg) 
Reformer 61.8 ± 7.4 60.9 ± 7.2 0.084 

0.112 
Control 62.5 ± 6.9 62.3 ± 6.8 0.721 

BMI (kg/m²) 
Reformer 22.5 ± 2.1 22.2 ± 2.0 0.091 

0.130 
Control 22.7 ± 2.3 22.6 ± 2.2 0.690 

Body fat percentage (%) 
Reformer 29.4 ± 3.8 26.8 ± 3.5 0.003* 

0.009* 
Control 29.1 ± 4.1 28.9 ± 4.0 0.621 

Waist circumference (cm) 
Reformer 78.6 ± 6.4 74.9 ± 6.1 0.004* 

0.011* 
Control 79.2 ± 6.1 79.0 ± 6.0 0.533 

p<.05 * 

Significant reductions were observed in body fat percentage and waist circumference in the 

Reformer group (p<0.05), with significant group × time interactions (p<0.05). No significant changes 

were found in body weight or BMI in either group (p>0.05). 

Table 6. Posture Outcomes 

Variable Group 
Pre-test 

(Mean±SD) 

Post-test 

(Mean±SD) 

Within-group 

p 

Group × Time 

p 

New York 

Posture Score 

Reformer 62.3 ± 5.1 72.8 ± 5.7 0.001* 
0.002* 

Control 63.1 ± 4.9 64.0 ± 5.2 0.447 

p<.05 * 

The Reformer group demonstrated a significant increase in posture scores (p<0.05), with a 

significant group × time interaction effect. No significant change was observed in the Control group. 

DISCUSSION AND CONCLUSION 

The present study aimed to investigate the effects of an eight-week reformer Pilates program on 

balance, flexibility, core muscle endurance, posture, and body composition in healthy young women. 

The findings demonstrated significant improvements in all measured parameters in the exercise group, 

whereas no significant changes were observed in the control group. These results support the hypothesis 

that reformer Pilates is an effective multidimensional exercise modality for enhancing functional 

physical fitness in sedentary young adult women. 

One of the most notable findings of the study was the significant improvement in static balance 

performance. From a biomechanical and neurophysiological perspective, balance control depends on 

the integration of visual, vestibular, and proprioceptive inputs, as well as the coordinated activation of 

stabilizing muscles. Reformer Pilates exercises, particularly those involving moving platforms and 

spring resistance, create a constantly changing base of support. This instability requires continuous 

postural adjustments, thereby enhancing proprioceptive sensitivity and neuromuscular coordination. 
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These findings are consistent with previous studies reporting improvements in balance following 

Pilates training (Cruz-Ferreira et al., 2011; Barker et al., 2015; Bird et al., 2012; Irez et al., 2011). 

However, unlike mat-based Pilates, reformer exercises provide external resistance and dynamic 

instability simultaneously, which may amplify sensorimotor adaptations. This supports the notion that 

reformer Pilates may produce more pronounced balance improvements compared to traditional mat 

exercises, although direct comparative studies are still limited. 

Significant improvements in trunk flexor, extensor, and lateral muscle endurance indicate enhanced 

core stability. From a kinesiological standpoint, the core functions as a stabilizing unit that ensures 

efficient force transfer between the upper and lower extremities. The reformer apparatus requires 

continuous activation of deep stabilizing muscles such as the transversus abdominis and multifidus to 

maintain spinal alignment during dynamic movements. 

The principle of “centering” in Pilates directly targets these muscles, leading to improved motor 

unit recruitment and coordination. Previous studies have shown that Pilates training enhances trunk 

muscle endurance and activation patterns (Sekendiz et al., 2007; Kloubec, 2010; Phrompaet et al., 2011). 

Moreover, biomechanical research suggests that improved core endurance contributes to reduced spinal 

loading and enhanced movement efficiency (Akuthota & Nadler, 2004). In addition, systematic reviews 

have demonstrated that Pilates-based interventions are effective in reducing pain and disability in 

individuals with chronic low back pain, primarily through improvements in core stability and motor 

control (Miyamoto, Costa, & Cabral, 2013). 

The present findings extend this knowledge by demonstrating that similar adaptations occur with 

reformer-based training in healthy individuals, supporting its role not only in rehabilitation but also in 

preventive exercise. 

Flexibility improvements observed in the study can be explained by muscle–tendon unit 

adaptations. Pilates exercises involve controlled eccentric and concentric contractions performed 

through a full range of motion, which may increase tissue elasticity and reduce passive stiffness. 

Additionally, repeated stretching stimuli can enhance stretch tolerance through neural adaptations. 

These findings are consistent with previous studies reporting increased flexibility following Pilates 

interventions (Segal et al., 2004; Cruz-Ferreira et al., 2011; Erkal et al., 2011; Coşkun & Dağlıoğlu, 

2023). Reformer Pilates may further enhance flexibility by allowing movements against adjustable 

resistance, facilitating both assisted and resisted stretching mechanisms. 

The observed reduction in body fat percentage and waist circumference, without significant 

changes in body weight, suggests favorable alterations in body composition. From a physiological 

perspective, reformer Pilates involves sustained muscle activation against resistance, which increases 

energy expenditure and may enhance metabolic activity. Although Pilates is generally considered a 

moderate-intensity exercise, the inclusion of spring resistance and continuous movement may increase 

caloric demand. Additionally, increased muscle activation may contribute to improved lean mass 

preservation, explaining the lack of significant weight loss. These findings align with previous research 

demonstrating improvements in body composition following Pilates training (Segal et al., 2004; Coşkun 

& Dağlıoğlu, 2023). However, the current study contributes to the literature by specifically highlighting 

the effects of reformer Pilates in a healthy young population. 

Postural improvements observed in this study can be attributed to enhanced neuromuscular control 

and improved alignment awareness. From a biomechanical perspective, posture is maintained through 

the coordinated activity of stabilizing muscles and proper alignment of body segments. Pilates 

emphasizes neutral spine alignment, scapular stabilization, and pelvic control, all of which contribute to 

improved postural organization. Enhanced core stability likely plays a central role in maintaining upright 
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posture and reducing compensatory patterns. These findings are consistent with previous studies 

reporting improvements in posture following Pilates training (Kloubec, 2010; Emery, De Serres, 

McMillan, & Côté, 2010). The reformer apparatus may further enhance postural adaptations by 

providing resistance that challenges alignment during movement. 

A key contribution of this study is the demonstration that reformer Pilates produces 

multidimensional improvements in balance, flexibility, core endurance, posture, and body composition 

within a relatively short period (8 weeks). While previous studies have predominantly focused on mat-

based Pilates, the present findings suggest that reformer Pilates may offer additional benefits due to: 

External resistance (spring mechanism) 

Increased proprioceptive input 

Greater movement variability and instability 

These characteristics may lead to enhanced neuromuscular adaptations compared to mat-based 

exercises. However, further comparative studies are needed to confirm these differences. 

Several limitations should be acknowledged. The relatively small sample size limits 

generalizability. The inclusion of only young adult women restricts applicability to other populations. 

Physical activity levels outside the intervention were not objectively monitored. Additionally, the short 

intervention duration limits conclusions regarding long-term effects. 

Future research should include larger and more diverse samples and investigate long-term 

adaptations. Comparative studies between reformer and mat Pilates, as well as other exercise modalities, 

are recommended. Moreover, studies incorporating electromyography and motion analysis could 

provide deeper insights into neuromuscular mechanisms. 

In conclusion, an eight-week reformer Pilates program significantly improved balance, flexibility, 

core muscle endurance, posture, and body composition in healthy young women. These findings 

highlight the effectiveness of reformer Pilates as a comprehensive exercise modality. From a practical 

perspective, reformer Pilates may be recommended as a low-impact yet effective intervention for 

improving functional fitness and preventing musculoskeletal disorders in sedentary populations. 
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