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Abstract:

The research aims to study the effect of hydrotherapy and low-frequency electrical muscle stimulation on
lower limb muscle atrophy and peak expiratory flow during the first second in patients with respiratory
diseases. An experimental design with two equivalent groups was adopted due to its suitability for the research
procedures. The study sample consisted of 24 male patients aged between 35 and 40 years, suffering from
various respiratory conditions such as chronic dyspnea, asthma, bronchitis, and bronchial inflammation. The
patients were similar in the degree of dyspnea, ranging between 60-65%. The sample was selected from the
population of Babil Governorate, who attended hospitals in the governorate, such as Marjan Hospital, the
Turkish Hospital, and outpatient clinics. The research procedures included conducting various tests and
measurements, including assessing muscle strength and endurance of the thigh and calf muscles, in addition
to measuring peak expiratory flow during the first second. The duration of hydrotherapy treatment for both
the experimental and control groups was 12 weeks, with three sessions per week, totaling 36 sessions. Each
session lasted 73 minutes, with a total average duration of 2,628 minutes for all 36 sessions.

However, the exercise intensity ranged between 50 to 80% of VO2max, while the exercise volume was
determined based on the duration of the exercise performance. Rest intervals between repetitions were set
based on heart rate recovery to between 120-130 beats per minute to allow recovery for fat oxidation. The
rest intervals between repetitions were positive. Additionally, electrical muscle stimulation (EMS) was used
for the experimental group for 30 minutes at low frequencies suitable for the study sample and their degree
of muscle atrophy, conducted three sessions per week before entering the swimming pool to perform
therapeutic exercises . The SPSS software package was used to analyze the study results, which included the
mean, standard deviation, skewness coefficient, and T-tests for both paired and independent samples . The
study reached several conclusions, the most important of which is that aquatic therapy combined with low-
frequency electrical muscle stimulation plays a significant role in improving muscle strength and endurance,
as well as enhancing expiratory force during the first second in respiratory patients in the experimental group.
The results also showed that aquatic therapy alone contributes to improving these indicators, but to a lesser
extent compared to the improvement demonstrated by the experimental group that used both methods
together.

Keywords: Hydrotherapy, low-frequency electrical muscle stimulation, muscle atrophy, peak
expiratory flow at the first second, respiratory system patients.
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