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INCREASED SPINAL MOBILITY IN ADOLESCENTS WITH BRONCHIAL ASTHMA
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AUSTRACT. Spinal mobility was measured in thirty-five
wlilescents (21 boys and 14 girls) with bronchial asthma.
Unmparisons were carried out with an equal number of
lwulthy controls matched for sex, age, weight, and height.
Ihoracic spinal movements of rotation and lateral flexion in

vty und of rotation in boys were significantly greater in
Wsthmatics as were the sagittal lumbar movements with the
fteption of forward flexion in the boys. Sagittal spinal

tirvitures of the asthmatics did not significantly differ
Ivuim those of the controls. The results indicate that there
#rv no need of explicit mobilization of thoracic spine in
withmatic children.

Aey words: adolescents, bronchial asthma, spinal mobility,
flrvatures.

lrcathing involves anteroposterior ‘movements of
[he chest cage and movements of the diaphragm (1).
Ihe ribs take part in both movements (3) and be-
Ciise each rib articulates with two adjacent verte-
brue o relationship between lung function and tho-
Ieic spinal movements is possible. In fact, forward
i lateral flexion of the thoracic spine has been
lbund to correlate with lung function in adults (7).

Asthmatic children are prone to tension of respi-
tutory muscles, faulty posture, and chest deformities
Giusing a thorax with restricted mobility (4, 9). In
Ihe (reatment, relaxation and training of muscles as
well as mobilization of thoracic stuctures for the
purpose of reducing breathing work have been pro-
||u'\.\'L[ (2, 9).

Iha aim of the present study was to explore if
iithmatic adolescents show changes in spinal mo-
hility and posture which should need therapeutical
ilention.

SUBJECTS AND METHODS
Subjects

Ihe study subjects (21 boys and 14 girls) were chosen
ltom among adolescents (age 12-16) taking part in a one-
Woek summer course for asthmatics. Tables I-III give
ilata on these subjects. Most of them had suffered from
isthma for several years (Table I1). Table III presents the

frequency of asthma attacks during the past year and the
drugs used daily in each frequency group. At the time of
the study all except two boys and one girl took medicines
daily. 71% of the boys and 57% of the girls used more
than one drug daily.

Controls were chosen from among a greater population
of adolescents who had passed the same measurements of
spinal mobility. Each control subject was chosen to match
for one asthmatic as closely as possible regarding sex,
age, height, and weight.

Methods and statistical analyses

Anamnestic data were collected from questionnaires and
interviews. Age was calculated with an accuracy of
months.

Spinal mobility and curvatures were measured by go-
niometric technics using inclinometers and a compass
applied to auxiliary tools. Flexion and extension are given
as maximum curvatures during the bendings. The meth-
ods have been described previously (5, 6).

Statistical significance of differences between the
means of the study groups was calculated with the r-test
for unmatched groups. The effects of drugs, duration of
disease, and frequence of attacks on spinal mobility in the
subgroups of asthmatics were analyzed by using the i-test
for unmatched groups and one-way analysis of variance.

RESULTS

The means of kyphosis and lordosis showed no
statistically significant differences between asth-
matics and controls (Table I).

The mobility of the thoracic spine in the study
groups is shown in Table IV. Rotation and lateral
flexion in girls and rotation in boys were significant-
ly greater in asthmatics. Of the measurements of
the lumbar spine (Table V), all sagittal movements
except flexion of the boys were significantly greater
in the asthmatics compared to the controls.

Fig. 1 shows the thoracic rotation and lumbar
flexion in relation to the duration of asthma and the
use of corticosteroids. The figure indicates greater
mobility in asthmatics with a disease history of 7
years or more, which was statistically significant
(p<0.05). Boys using corticosteroids had larger
(p<<0.05) thoracic rotation. But otherwise amounts
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Table 1. Data on the study subjects

p=statistical significance between the means of asthmatics and controls

Boys Girls

Asthmatics Controls Asthmatics Controls

n=21 n=21 n=14 n=14

M SD M SD p M SD M SD P
Age (years) 14.2 1.1 14.0 1.3 NS 14.3 1.2 ™ 14.3 1.2 NS
Height (cm) 159.7  10.2 160.5 11.5 NS 160.8 8.3 161.4 6.6 NS
Weight (kg) 50.4 10.7 48.6 10.4 NS 51.0 8.7 51,6 9.5 NS
Lordosis (degrees) 29.7 6.5 28.0 8.1 NS 26.9 6.3 273 6.4 NS
Kyphosis (degrees) 36.5 9.4 395  11.8 NS 384 105 - 329 84 NS
Table II. Duration of asthma which may affect spinal mobility (8), but matching

” ik of the controls counteracts these effects on the
oys e results.

< 5 8 According to this study, there is no restriction of
g i:i: 1 . s thoracic spinal mobility in adolescents with asthma.
<2 years 5 1 There was no significant disposition to deviation of

and kinds of medicines as well as frequences of
asthma attacks had no significant effects on spinal
mobility in the asthmatics.

DISCUSSION

The number of subjects is quite small, but matched
controls and similar outcome in boys and girls
strengthen the relevance of the results. As to their
age the subjects were in different pubertal phases,

sagittal curvatures in the asthmatics, either. There
is thus no indication for explicit mobilization of the
thoracic spine in asthmatic children.

Greater spinal mobility in the asthmatics was a
surprising result. It could be due to, though it
seems unlikely, more physical exercises including
breathing exercises and chest physical therapy.
This hypothetical correlation has, however, not
been studied.

In contrast to the controls, the asthmatics were
examined in the summer, but this and the small
amount of physical exercises during the short
courses are unlikely to explain differences between

Table III. Frequency of asthma attacks during the past year

Number of subjects in each group (N) and their daily use of drugs. 1 =

corticosteroids, 4 = methylxanthines

chromones, 2 = sympathomimetics, 3 =

Boys Girls
Drugs Drugs

N 1 2 3 4 N 1 2 3 4
Every week 9 3 6 6 2 5 3 3 2 I
1-3 times a month 5 2 3 2 0 5 3 1 3 1
2-11 times a year B 3 2 1 2 2 0 1 I 1
0-1 time a year 2 2 0 1 1 2 2 0 0 0
Total 21 10 11 10 5 14 8 5 6 3
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Fig. [. Individual plots of thoracic rotation and lumbar
llexion of asthmatics grouped according to the duration of
iscuse (A1=7 years, A2=6-3 years, A3<2 years) and

daily use of corticosteroids (@ = user, O = nonuser).
Means and standard deviations of controls (C) indicated

(D).

luble IV. Mobility (degrees) of thoracic spine in adolescent boys and girls with asthma and in controls
Stutistical significance between the means of asthmatics and controls ()

Boys Girls

Asthmatics Controls Asthmatics Controls

M SD M SD P M SD M SD p
Flexion 644 7.2 69.9 94 NS 65.9 10.4 62.9 93 NS
lixtension” -1.0 12.7 —4.4 14.5 NS —-3.4 11.6 —-0.7 123 NS
Ilexion + extension 63.6 10.3 65.4 14.0 NS 62.4 12.6 62.2 11.4 NS
Luteral flexion 77.4 8.0 77.0 8.4 NS 81.2 74 69.0 14.5 <0.02
Rotation 466 7.2 35.6 14.2 <0.02 509 7.4 36.9 140 <0.01

" Negative figures mean that ventral concavity of the thoracic spine persisted during extension.

luble V. Mobility (degrees) of the lumbar spine in adolescent boys and girls with asthma and in controls
Stutistical significance between the means of asthmatics and controls (p)

Boys Girls

Asthmatics Controls Asthmatics Controls

M SD M SD P M SD M SD P
Flexion 31.2 5.9 27.7 i | NS 30.5 8.6 26.6 5.7 <0.05
lixlension 48.3 7.8 42.0 T2 <0.02 50.4 7.1 452 6.2 <0.02
I'lexion + extension 79.5  10.0 69.6 9.4 <0.01 80.9 7.5 719 99 <0.01
lnteral flexion 40.4 7.8 38.0 7.9 NS 45.4 5.7 425 8.2 NS
Rotation 67.4 8.6 71.3 126 NS 63.0 12.0 69.5 8.3 NS
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the groups. The effects of different drugs in present
use did not explain greater spinal mobility of the
asthmatics, either.

One factor of importance for the increased spinal
mobility in asthmatic adolescents might be the long-
term effect of the disease during growth: asthmatic
breathing may make use of compensatory chest and
spinal movements also including those of the upper
lumbar spine. In addition, increased laxity of joints
and connective tissue in asthmatics may be con-
nected with decreased physical activity or long-
term use of medicines, especially corticosteroids.

A bold hypothesis would be that increased gener-
al elasticity of connective tissue is associated with
susceptibility to bronchial asthma. The airways
could be supposed to obstruct more easily if the
supporting connective tissue of their walls is more
elastic.

Even if this study did not find the cause of the
increased spinal mobility in asthmatic adolescents,
it contradicts the hypothesis of a tendency for spi-
nal stiffness in children with bronchial asthma.
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