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Background: Spontaneous sighs are thought to play an important role in preventing atelectasis and in regulating airway tone.
Recent studies have provided a mechanism by which expansion of the lungs could cause relaxation of smooth muscle.

Objective: To investigate breathing patterns during 2 forms of sedentary behavior: reading and watching television.
Methods: Breathing patterns were monitored for 1 to 2 hours to document respiratory rates and sigh rates. Each participant

was monitored while reading and while watching a movie on videotape. During the first experiment (17 controls), metabolic rates
were also measured. In the second experiment (18 controls and 9 patients with mild-to-moderate asthma), only breathing patterns
were monitored.

Results: There were no significant differences in respiratory or metabolic rates between the 2 activities. In contrast, in the first
experiment, 13 of 17 controls had lower sigh rates while watching a videotape than while reading (P � .01). In the second
experiment, the sigh rate was significantly lower overall while watching a videotape (mean, 13.7 sighs per hour; range, 1.8–26.0
sighs per hour) than while reading (mean, 19.3 sighs per hour; range, 7.7–30.0 sighs per hour) (P � .001). A similar decrease
was observed in patients with asthma (P � .01).

Conclusions: Given that many children and adults watch television for 5 or more hours per day, breathing patterns during this
time may be relevant to lung function. Our results demonstrate that prolonged periods of watching a videotape are associated with
lower sigh rates than while reading. Further research is needed to determine whether these changes are relevant to increased
bronchial reactivity.
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INTRODUCTION
It has been known for many years that full expansion of the
lungs will decrease airway resistance1–3 and that patients with
quadriplegia have marked bronchial hyperreactivity.4 It has
also been demonstrated that healthy individuals become hy-
perreactive to methacholine if they are prevented from taking
deep breaths for as little as 20 minutes.5–7 In most cases, a
single deep breath would reverse the phenomenon.7 In addi-
tion, Fredberg and colleagues8 presented data showing that
the physical extension of bronchial smooth muscle is essen-
tial to maintain normal tone. They concluded, on the basis of
in vitro experiments, that full extension of bronchial muscle
was a more potent bronchodilator than isoprenaline. In addi-
tion, they speculated that a decline in spontaneous sigh rates
could increase the risk of bronchospasm.9

In the late 1990s, we10,11 proposed that the decline in
physical activity in the Western World might have contrib-
uted to the increasing prevalence of asthma and that this
might be especially relevant to explaining the otherwise enig-
matic increase in asthma among low-income populations in
the United States. It may be relevant that several studies12,13

have linked extended television viewing not only with obesity

but also with low socioeconomic status. Low socioeconomic
status was not thought to be a risk factor for asthma before
1960, and it is not a risk factor for asthma in most other
countries today.14 As part of an overall plan to investigate the
relevance of a physically inactive lifestyle to lung function in
patients with asthma, we investigated the effects of 2 forms of
sedentary entertainment. A review of the literature did not
identify any clear information about patterns of breathing
during visual entertainment. Given the time people now
spend playing video games, watching television, or using
computers, it is important to document respiratory rates and
sigh rates during these activities.

METHODS
Individuals recruited from the Asthma and Allergic Diseases
Center, University of Virginia, and controls were studied
while reading or watching a movie of their choice on a
television screen. Participants were asked to bring a video-
tape of a movie. Only books were allowed for the reading
segment, ie, no magazines or newspapers. Patients with
asthma had mild or moderate persistent asthma and were
regularly taking inhaled corticosteroids or were using bron-
chodilators as needed. None of the patients were symptomatic
on the days of study. Breathing was monitored using a
Healthdyne Smart Monitor (Healthdyne Technologies, Mari-
etta, GA), which uses transthoracic impedance to determine
chest volume. The output was a continuous tape that was read
visually, with a sigh defined as a vertical excursion more than
twice the height of the surrounding breaths (Fig 1). Multiple
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events occurring within a 30-second period were scored as 1
sigh. To prevent conscious or subconscious alterations of
breathing patterns, participants were told that heart rate vari-
ability was being studied. It has been shown that awareness of
the measurement of breathing affects breathing patterns.15 An
energy expenditure monitor with a face mask (Aerosport
TEEM 100 Metabolic Analysis System; Aerosport Inc, Ann
Arbor, MI) was used to measure metabolic rate in the first set
of experiments but not in the second. The monitor measures
energy expenditure indirectly via calorimetry, measuring car-
bon dioxide by nondispersive infrared analysis and oxygen
saturation using a galvanic fuel cell. Three controls partici-
pated in both phases of the study, but there was at least 1
month between studies. Because of excessive motion arti-
facts, 5 participants (2 controls and 3 patients with asthma)
were excluded. Results for the 2 activities were compared
using t tests; P � .05 was considered statistically significant.
These experiments were approved by the institutional review
board of the University of Virginia.

RESULTS
In the first experiment, 17 controls aged 18 to 25 years (8
men and 9 women) were monitored for respiratory patterns
and metabolic rates for 11⁄2 hours while watching a movie of
their choice on a television screen and for 1 hour while
reading a book of their choice. Participants were asked to
choose their own material so that their level of interest would
be comparable. The order of the 2 activities was randomized,
and the Smart Monitor output was read to count respiratory
rate and the number of sighs per hour. The results showed no
differences in respiratory rates but significantly lower sigh

rates while watching the movie (P � .01 by paired t test) (Fig
2). Thirteen of 17 controls had more frequent sighs while
reading. Metabolic rate was monitored at the same time in
these 17 individuals using an energy expenditure monitor
with a face mask. The mean � SEM total number of calories
per 24 hours was 1,949 � 90 during reading and 1,932 � 91
during viewing, and there was no significant difference be-
tween the 2 activities (P � .77 by paired t test).

In a second experiment, breathing was monitored in 18
controls aged 18 to 26 years (10 women and 8 men) and 9
patients with asthma aged 19 to 30 years (6 women and 3
men) while watching a videotape for 90 to 120 minutes and
also while reading for 90 to 120 minutes. In these studies,
energy expenditure was not measured. The order of the 2
activities was randomized, and the traces were read by an
investigator (T.E.M.) masked to the order of the activities.
The results showed similar decreases in sigh rates while
watching a videotape in the control and asthmatic groups
(Table 1). As in the first experiment, there were no differ-
ences in respiratory rates, and the order of the activities did
not affect the results. Reading and watching videotapes were
associated with low rates of full expansion of the lungs, ie,
approximately 1 sigh every 4 minutes.

DISCUSSION
The rise in the prevalence and morbidity of asthma has
occurred during a period when there has also been a marked
increase in obesity.16,17 Furthermore, both these changes have
been more marked among children living in poverty.18,19

Several lines of evidence suggest that declining physical
activity has played a major role in the increase in obesity.20–22

Figure 1. Output from the Healthdyne Smart Monitor tracing the pulse rate and respirations with sigh.
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Today, it is common for children, even in the poorest seg-
ments of the population, to have a television or computer in
their own room, and it is not unusual for children, including
those with asthma, to be sedentary for 5 hours per day.20,21

Although it is clear that sigh rates were lower while watch-
ing videotapes, the results do not indicate whether these
levels are sufficiently low to have consequences for lung
function. In studies by Togias and colleagues, subjects who

took no deep breaths for 20 minutes developed increased
nonspecific bronchial hyperreactivity.6,7 Thus, a fall in the
sigh rate to less than 4 sighs per hour could be relevant to
changes in lung function. Overall, in this study, 8 participants
had sigh rates lower than 5 sighs per hour while watching a
videotape. It has also been reported that sigh rates can fall to
2 sighs per hour or less during sleep.23 However, whether that
decrease is relevant to increased wheezing at night or on
arousal has not been studied. Although it is inevitable that the
sigh rate is controlled by the central nervous system, there is
little information about the control of sigh rates in healthy
individuals. On the other hand, there is extensive literature on
abnormal sigh rates in individuals with psychological condi-
tions, such as panic disorder.24

Evidence that patients with asthma are becoming heavier
has been found in several studies. For example, in New York
City, NY, where children are heavier than the national aver-
age, children with asthma are heavier than those without
symptoms.18 Initially, these findings were dismissed as sec-
ondary to a decrease in exercise owing to shortness of breath.
More recently, prospective data25–27 with adults and children
have shown that increased body mass index is a risk factor for
new-onset asthma. Although it is possible that obesity itself
predisposes to wheezing, the alternative is that some aspect of
physical activity is protective. In epidemiologic studies, the
most consistent risk factor for asthma is sensitization to 1 or

Figure 2. Spontaneous sighs recorded using a Healthdyne Smart Monitor in 17 controls while they were watching a videotape or reading. Sigh rates were
significantly lower while watching a videotape (P � .01).

Table 1. Sigh Rates Among Patients With Asthma and Controls
While Watching a Videotape Compared With While Reading

Sigh rates, mean
(range), No./h

P value*

Controls (n � 18)
Reading 19.7 (7.1–29) � .002
Videotape 14.4 (1.8–26)

Patients with asthma† (n � 9)
Reading 18 (13–25) � .01
Videotape 12.3 (4.7–16)

Total (N � 27)
Reading 19.3 (7.7–30) � .001
Videotape 13.7 (1.8–26)

* P values relate to differences in means between activities within
each group (paired t test).
† Patients with mild-to-moderate asthma who require regular or oc-
casional treatment with bronchodilators and inhaled corticosteroids.
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more of the indoor allergens, and this relationship is very
strong in all sections of the community.10,21,27–30 However, it is
also well established that many allergic individuals do not
develop asthma. It has been suggested that thickening of the
airway wall, eg, by inflammation, would inhibit full exten-
sion of bronchial smooth muscle.8,9,31 Thus, the effect of low
sigh rates on the bronchi might be exaggerated in individuals
who have inflamed lungs.31 Our results provide information
about changes in breathing patterns associated with those
sedentary activities that are becoming common in the modern
lifestyle. It is possible that these changes alter lung physio-
logic processes toward increased airway reactivity. However,
further research is needed to examine the effects of prolonged
periods of watching a screen and whether this could be
associated with the increasing prevalence of asthma.
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