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Background and Aim: Age-related decrease in physical abilities and muscle-weakne
development of metabolic disorders such as type Il diabetes . Type I diabet* is C

metabolism and insulin resistance, frequently associates with non-alcoholic fatty li

considered important indicators of liver injury in these patieits
improve liver health indices in elderly diabetic patients. Re*t
method for improving muscle function and increasing?scle e elderly. Therefore, the aim of the present study
was to investigate the effect of 12 weeks of resistahgce traini pilates band on liver enzymes, body composition and,
leg muscle strength, in elderly women with type Il dia
Materials and Methods: In this experimental stud derly women with T2DM (aged 65-80 years) were voluntarily
enrolled and randomly assigned to a control gr. (n and an exercise group (n=13). All stages of the research,

including the research topic, objectives, ex details, and its potential benefits, were explained to the volunteers before

the start of the training perigd. All su s completed the consent form. Measurement of the research variables was
performed 24 hours before the o) r@ period and 48 hours after the last training session for both groups. 8 to
12 hours of fasting blo‘ﬂsa re n to determine serum liver enzyme levels via standard enzymatic methods.
The body weight of the su aémeasured using a Porsa dial scale, model ZT-120. The height of the subjects was

measured Without shoes st a wall using a wall stadiometer. Body composition (fat mass in kilograms and body fat

an Omeron BF 302 body composition analyzer.

was assessed using the 30-second Chair Stand Test (CST). In this test, subjects were instructed to

tance training protocol in the present study was designed based on the American College of Sports Medicine
(ACSM) guidelines for the elderly. The exercises were performed using resistance bands of different resistance levels
(yellow, green, pink, and red colors). The training program was performed for 12 weeks, three sessions per week. Each

session consisted of 10 minutes of warm-up, 40 minutes of resistance training (including upper body exercises: seated
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chest press, seated row, and seated shoulder press; and lower body exercises: knee extension, knee flexion, hip flexion,

hip extension, and leg press), and 5 minutes of cool-down. Exercise intensity was progressively increased by changing the
resistance band color (every two weeks) and increasing the number of repetitions. To control exercise intensity, the Borg
rating of perceived exertion (RPE) scale was used, and the exercise intensity level was set based on a score of 13 on this
scale (equivalent to moderate intensity). Data were analyzed using Analysis of Covariance (ANCOVA). To be eligible for
the post-test phase, participants were required to complete at least 75% of all training sessions. During t{e training period,

the elderly participants' general condition was monitored both visually and verbally to ensure the training pyegram did not

exceed their tolerance capacity.

Results: At the pre-test stage, the exercise and control groups were homogeneous in terms of r&a +4.71

years vs. 72.315.75 years) and height (167.68+4.94 cm vs. 164.15 + 6.3 cm) (p >>0.05). Base of the

Analysis of Covariance (ANCOVA), after controlling for the effect of the pre-test, a statistically si between-group

t, no statistically significant

cﬂno significant

ea@ in both groups, but this
st-test (p=0.75, F=0.005,

difference in weight was observed (p =0.004, F = 10.40, N? = 0.34). However, forﬁdy fat

between-group difference was observed in the post-test (p=0.16, F = 2.07, %= 0.09)
differences were found between-groups in the post-test results for livergnzymes. A

decrease was not significant, and no difference was observed between

N?=0.005). No significant difference was observed between th 0 groupsi T levels (p=0.69, F=0.16, N?=0.008).
However, ALT increased significantly in both groups compaﬂd re-test (p<0.05), and this increase was greater in

the exercise group. For the ALK-P enzyme, the Kruski—WQ‘is te sed to the violation of ANCOVA assumptions.

The results of this test showed that the mean diffe groups was not significant (p=0.81, H=0.05, N*~0).

Furthermore, this enzyme showed a non-significant i oth groups compared to the pre-test (p>0.05). In the
functional test of dynamic leg strength a significant in was observed in the exercise group (p = 0.02), and a non-
significant decrease was observed in the control p(p

covariance (ANCOVA) showed that the m

06) compared to the pre-test. Additionally, the analysis of

etween the groups had a significant difference (p=0.004, F=10.75,

N2=0.38) (Table1).

o
W

Table 1: Des $eaniSD) and comparison of dependent variables between groups
| Y
Variables Group Pre-test Post-test Changes (%) p-value Partial Eta? (M?) & F-value Effect size (d)
Training 72.54 £5.94 71.21 £5.90 1.80% | 0.34 0.84
0.004
Control 67.73 £ 6.92 68.55 + 7.37 6.19% 1 (10.40)* -0.61
Training 29.70 +4.38 28.76 +4.62 3.17% | 0.09 0.70
0.16
Control 2583 +4.18 26.15 £ 4.50 1.23% 1 (2.07) -0.15
Training 18.17 £ 4.82 17.17 £ 3.76 5.50% | 0.00 0.38
A ) 0.75
Control 20.33 + 5.82 17.91+4.33 11.88% |, (0.10) 0.51
Training 6.42 +3.00 10.08 + 3.20 57.14% 1 0.00 -1.82
0.69
Control 10.75 +4.02 13.92 £ 4.70 29.46% 1 (0.16) -0.79

Training  183.42+44.17  192.67 +48.57 5.04% T ~0 -0.51
ALP (U/L) 0.817#
Control ~ 165.10+24.03  175.83 +42.30 0.97% T (0.05) -0.07
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Training 9.92 +1.47 10.72 +1.94 8.14% T 0.39 -0.73
Dynamic leg Strength 0.004

Control 9.70 +1.96 8.98 + 1.72 8.68% |, (10.75) 0.77
# For the ALK-P variable, the non-parametric Kruskal-Wallis test was used. l decrease, T increase, * significance at the p<0.05. ALT:
alanine aminotransferase; (AST): aspartate aminotransferase; (ALP): Alkaline Phosphatase.

Conclusion: The present study demonstrated that resistance training with pilates band, as a Iow-ccﬂ and accessible

|| diabetes.

method, can contribute to improvements in body composition and muscle strength in elderly women with t
Based on significant changes in liver enzymes were not observed in this study, it appearithat the J pilates
resistance band training program may not have provided sufficient metabolic stimulus to induce
in elderly diabetic women. However, the improvements in body composition and muscular est that these

exercises may have a beneficial impact on liver health in the long term.

Keywords: Resistance training with Pilates bands, liver enzymes, type 2 diabetes;@lderl n, body composition
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