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The purpose of this article is to propose creation of a consistent, measureable 12-
week aquatic exercise progression for individuals diagnosed with asthma. An
aquatic exercise option not requiring swim skills may offer real value, but no
previous literature explicitly describes a standardized nonswimming aquatic
exercise progression. Participants were diagnosed: medically managed asthmatics
in a rural community. Guidelines set forth by AEA and ACSM were used in the
development of the exercise program and progression. By the end of the 12-
weeks, instructors were challenging participants with multilevel travel sets and
complex timed sequences, meeting programmatic goals for exercise intensity
progression. In conclusion, this 12-week aquatic exercise protocol could
effectively be prescribed by aquatic exercise specialists to increase physical
activity in an asthmatic population. The design may be used in research studies as
a consistent and measurable treatment protocol.

According to the National Health Interview Study, in 2007 approximately 40.6
million Americans have been diagnosed with asthma at some point during their life.
Approximately 16.2 million are affected by asthma symptoms daily. Asthma ranks
within the most prevalent conditions causing limitation of activity, which can make
asthmatics more likely to suffer from cardiovascular and metabolic conditions
resulting from a sedentary lifestyle. Physical activity has been shown to have
extensive health benefits both in normally functioning adults as well as in adults
with asthma (Lucas & Platts-Mills, 2005; Pedersen & Saltin, 2006).

Aquatic exercise programs focusing on respiratory endurance have
significantly improved athletic performance in the general population (Romer,
McConnell, & Jones, 2002a, 2002b). Researchers have also reported that individuals
suffering from asthma typically have subnormal exercise tolerance (Pedersen &
Saltin, 2006) and poor physical fitness (Clark & Cochrane, 1988; Cochrane & Clark,
1990; Malkia & Impivaara, 1998). Physical activity in an aquatic environment can
improve exercise tolerance by allowing asthmatics to breathe easier due in part to the
warm humid pollen-free air over the water (de Araujo & Bar-Or, 1994; Soares de
Araujo & Bar-Or, 1997). As breathing becomes easier, both an improvement in
general conditioning and a reduced incidence of exertionally-induced asthma (EIA)
can be achieved.

Pagel of 22



Another cause for the reduction in exercise tolerance is respiratory fatigue, or
specifically diaphragmatic fatigue (Sheel, Derchak, Pegelow, & Dempsey, 2002).
Improvement in respiratory function is largely dependent upon diaphragm function.
Neck-depth immersion in water places the diaphragm at an increased length, which
allows the diaphragm to work through its entire length, resulting in an improvement
of fatigue tolerance (Banzett, Lansing, & Reid, 1985; McCool & Mead, 1989; Reid,
Banzett, Feldman, & Mead, 1985; Roussos, 1984). Improvement in respiratory
muscular and cardiorespiratory endurance is proposed as the reason for clinical
improvement seen in asthmatics, since no significant lung function changes are
found (Ram, Robinson, Black, & Picot, 2005).

Neck-depth immersion has been reported to increase the work of breathing at
rest by approximately 60% (Craig & Ware, 1967; Hong, Cerretelli, Cruz, & Rahn,
1969). The cause of this increased workload is primarily from two factors:
hydrostatic pressure on the chest wall, which accounts for 1/3 of the increased
workload, while the remainder is due to the dramatic increase in central blood
volume (Hong, et al., 1969). These increased workloads imposed on muscles
assisting in respiration during aquatic exercise may improve efficiency of inspiratory
muscles if the respiratory effort is prolonged enough to produce a conditioning
stimulus. The overall result may produce a reduction in respiratory fatigue during
vigorous exertion.

Improvements in respiratory muscular and cardiorespiratory endurance are
more likely to occur in response to aquatic exercise that is vertical and not horizontal
(swimming) due to the immersion factors. Since this is a critical issue for exercise
tolerance in the asthmatic population, an aquatic exercise protocol using vertical
immersion may be more beneficial than horizontal stroke swimming. To date, most
research examining the relationships among aquatic exercise and physiological
variables in asthmatics has used horizontal swimming, not vertical water immersion
activity, as the form of aquatic exercise (Arandelovic, Stankovic, & Nikolic, 2007;
Bar-Or & Inbar, 1992; Emtner, Herala, & Stalenheim, 1996; Fitch, Morton, &
Blanksby, 1976; Huang, Veiga, Sila, Reed, & Hines, 1989; Kennedy, 1971;
Matsumoto et al., 1999; Rosimini, 2003; Schnall, Ford, Gillam, & Landau, 1982;
Soares de Araujo & Bar-Or, 1997; Szentagothai, Gyene, Szocska, & Osvath, 1987;
Wardell & Isbister, 2000). In addition, no standard protocol (time, duration, mode,
intensity) has been used across the studies, which makes it difficult to replicate or
compare.

Huang et al. (1989) reported decreased emergency room visits and
hospitalizations for asthmatic children (n = 45, age range = 6—12 years) in a
swimming program, even though the exercise protocol did not completely eliminate
wheezing and drug requirements. The exercise protocol was two months in length,
where participants swam 3 times per week for an hour in each session. Program
design, intensity monitoring and progression, and types of activities during the
swimming sessions were not outlined in the study, which makes it difficult to use the
Huang protocol in future research or for asthmatics in the general population who
may lack swimming skill.

Wardell and Isbister (2000) reported general improvements in psychological
and physical well-being for asthmatic children (n = 73) enrolled in a community
swim program (average of 2.4 years of participation). In this study, peak flowmeter
readings were taken at the beginning of each session as a guide for preswim
medication needs, but no significant changes in this variable were reported over
time. No details were provided about the swimming program, making it difficult to
replicate the study protocols. It was unclear as to the types of swimming activities,
intensity, duration, and progression in the exercise program over time. In addition, it
was uncertain as to the training state or skill levels of the children in the study,
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making it difficult to determine the appropriate exercise protocol for the sample
group.

A 6-week swimming program has been shown to improve aerobic capacity for
children (n = 16, mean age = 10 years) with moderate/severe asthma (Matsumoto et
al., 1999). The exercise protocol included swimming six days a week for six weeks.
Each exercise session included two 15-min bouts of swimming with a 10 min rest
period between bouts. The training intensity for exercise bouts was 125% of their
lactate threshold, which was measured once a week after the first 15 min training
bout to ensure adequate training intensity. The researchers monitored lactate
concentrations during the exercise protocol in an attempt to control the intensity;
however, this technique isn’t used during daily exercise in the general population to
monitor intensity. Furthermore, the lactate assays are simply snapshots and not a
consistent monitoring of exercise intensity throughout the session.

A five-month training protocol was reported to improve a 9-min swimming
distance with a group of young asthmatics (» = 46, mean age = 12.5 years; Fitch et
al., 1976). Participants were assigned to a professional coach at each site and began
the exercise protocol with three sessions per week. The exercise intensities,
durations, and frequencies were increased until the participant met a weekly goal of
five 1-hr long sessions where training continued for five months. Each participant
kept a diary for 6 weeks before trai
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