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Organs of the Respiratory System
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(primary)
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lung surfaces ti
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2 Mediastinum
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Parietal pleura
Visceral pleura

Pleural cavity
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2. Recess
1. Costomediastinal Recess
2. Costodiaphragmatic Recess
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Elevation of lateral aspect Sternum moves forward
of ribs in inspiration in inspiration because of
rib elevation

—- Diaphragm descends to
increase thoracic capacity
in inspiration
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Muscles used for ventilation
The of P

ap gm, external
ste and scalenes. The muscles of
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1 Respiratory muscles
2 Inspiratory

3 Expiratory

4 Diaphragm

5 External intercostals
6 Sternocleidomatoids
' Serratus anterior

8 Scalenes
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L. Sternal Portion
2. Costal Portion
3 Lumbar Portion
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4- Costal Portion
5-Crural Portion
6 Central Tendon
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1- Reciprocal Innervation

2" Acute Abdomen

1- Right Crus (Rt Crus)

2 Left Crus (Lt Crus)

3 Aortic Hiatus (Aortic Aperture)
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Inferior vena cava

Caval opening
(vertebral level TVIil) Central tendon

of diaphragm

Esophageal hiatus

Aortic hiatus (vertebral level TX)

(vertebral level TXII)
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4- Thoracic Duct

5 Esophageal Hiatus (Esophageal Aperture)
6 Caval Hiatus (Caval Aperture)

7 Inferior Vena Cava
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L Inferior Phrenic Artery
2 Phrenic Nerve
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! Nose

2 Pharynx
3 Larynx

4 Trachea
5 Bronchus
6 Lungs

- Carina
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4 Bronchopulmonary Segment
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M . 3 Additional muscles
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ribs and moving
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The diaphragm contracts,

increasing the superior—inferior

(b) dimension of the thoracic cavity.
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Severity of Airway Obstruction FEV1(%0 of Predicted)
Mild >70
Moderate > 60 and <60
Moderately Severe > 50 and < 60
Severe >34 and <50
Very Severe <34
Severity of Chest Restriction* FVC (% of Predicted)
Mild >70 but<LLN
Moderate > 60 and < 60
Moderately Severe > 50 and < 60
Severe >34 and <50
Very Severe <34
*When TLC is not Available LLN = Lower Limit ofNormal
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Percent predicted FEV1/ FVC %
Type of Response FEV1 FVC
Normal >80 % >80 % >75 %
Obstructive <80 % >80 % <75%
Restrictive >80 % <80 % >75 %
Mixed <80 % <80 % <75 %
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Abstract

The aim of this research is to analyze the effect of resistance training on the
pulmonary function in type 2 diabetic patients. The research method is semi-empirical
and the research design is randomized control-group pretest-posttest. The population of
the research consists of all type 2 diabetic women in district two of Yazd. A month after
the call, 58 women with type 2 diabetes volunteered to participat for this research.
Thirty eight patients with type 2 diabetes, aged 40-55 years, were selected purposefully.

After informed consent was signed, participants were filled out the questionnaires
(including personal informations, medical and sport history), fasting plasma glucose and
spirometry tests were measured in laboratory. The participants were randomly divided
into 3 groups to perform resistance training (resistance training group, n=14; core
resistance training group, n=14), control group (n=10). The supervised exercise
programs were done for 12 weeks, 3 days/week and 60 to 75 min/day. Statistical
comparisons between groups were performed by the one-way ANOVA test, followed
by Tukey’s post-hoc test. Levels of statistical significance were set at P<0.05. Results
showed that there is a significant difference in WC (P=0.02) and WHR (P=0.001)
between diabetic groups. However, no significant differences were observed in BMI
(P=0.74), body weight (P=0.89) between them. Exercise increased FVC in core
resistance training group compared with resistance training and control groups
(P=0.001). However, the difference in FVVC betwwen resistance training and control
groups was not statistically significant (P=0.11). FEV1 increased in core resistance
training group compared with control group (P=0.001), whereas no significant
difference was observed in FEV1 between resistance training group with core resistance
training (P=0.09) and control (P=0.08) groups. These results suggest that the core
resistance training that targeting the central part of body such as the diaphragm is more
effective than the resistance training with upper and lower body for improving the
pulmonary indices. Therefore, for preventing the pulmonary complications it is
recommended to use core resistance training as a low cost, safe and effective therapeutic
method parallel to other practical methods.

Key words: Core muscles, Core resistance training, Type 2 diabetes, Pulmonary

function, Diaphragm
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