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Breathing pattern and performance in elderly subjects: a comparison of
3 types of breathing exercise

Wiraporn Tasangkar', Chulee Jones ** .

Abstract

The aim of this study was to compare, in the elderly, the patterns of breathing and the effectiveness of
breathing exercise using BM, Triflo [I® (TF) and DB. Fourteen subjects, (4 male and 10 female, aged 69.9
+ 3.6 years) participated in a randomized cross-over trial of the 3 techniques. The exercise was carried out
10 times/set for 3 sets with 1 min rest between sets. Subjects were instructed to breathe as deeply as possible
with DB, and maintain a flow against 5 cmHQO for BM or 900 ml/s for TF. The breathing patterns and tidal
volume (Vt) were measured at rest and while performing the breathing exercise. The results showed that there
were significantly (P < 0.01) greater peak and mean inspiratory pressures and flow during TF compared with
BM (12.2 = 5.2 cmHQO, 73 x40 cmHZO, 0.7 = 0.2 L/s, respectively) and DB (19.0 * 4.1 cmHQO, 11.6
*+ 34 cmHO, 0.5 + 0.2 L/s, respectively). Moreover Ti and Ti/Ttot were longer during BM compared to DB
by 2.2 = 1.6 s, 0.11 % 0.1, respectively and compared to TF (4.4 £ 1.8 s, 0.3 % 0.1, respectively; P < 0.01).
Tidal volumes (Vt) were significantly greater than baseline for all three modes of exercise (P < 0.01), BM
resulted in larger changes in Vt than TF by 245 ml (P < 0.05). With TF only 22 out of 30 breaths reached
the target of raising two balls (900 ml/s) and only one subject was able to hold a static contraction following
maximal inspiratory effort using accessory muscles of inspiration. In conclusion, the breathing pattern using
BreatheMAX is close to the desired therapeutic pattern, with longer sustained maximum inspiration using the
diaphragm with lesser accessory muscle use; tidal volume is was larger with BM compared to TF. Therefore,

breathing exercise with BreatheMAX is more effective and beneficial for breathing training in elderly.

Keywords: Deep breathing exercises, Incentive spirometer devices, Breathing pattern, Pulmonary function

in the elderly.
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RPB and Successful breathing exercise
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inspiratory pressure, inspiratory flow rate, Vt, Ti, Vt/Ti, Ti/Ttot, RC and AB motions,

gﬂﬁ 1 %’umauﬂmﬁusﬁmﬂa Vt: tidal volume, Ti: inspiratory time, Vt/Ti: mean inspiratory flow, Ti/Ttot: duty

cycle, BE: breathing exercise, RPB: rating of perceived breathlessness, RC: rib cage, AB: abdomonal
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WA uamﬂuﬁwmummaﬁm, BMI: Body mass index; HR: Heart rate; SBP: Systolic blood pressure;

DBP: Diastolic blood pressure; RR: Respiratory rate; SVC: slow vital capacity; IC: inspiratory capacity

Variables

Values
(mean * SD)

Age (years)
Gender (M/F)
Height (cm)
Weight (kg)

BMI (kg/m®)

HR (bpm)

SBP/ DBP (mmHg)
RR (bpm)

SVC (L)

IC (L)

69.9 £ 3.6
4/10
1556 £ 5.2
62.8 £ 85
26.0 £ 34
82 £ 11
1304 £ 148 /69.1 £ 129
18£6
24 +£06
1804
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