Physical Therapy
Original Article Rehabilitation Science

https: //doi.org/10.14474/ptrs.2023.12.4.465 Phys Ther Rehabil Sci
elSSN 2287-7584 2023, 12(4), 465-473
pISSN 2287-7576 www.jptrs.org

Effects of a Sling and Gym Ball Exercise Program on Postural
Alignment and Lung Function in Adults with Forward Head
Posture: A Randomized Controlled Trial
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Objective: The purpose of this study was to investigate the effects of an exercise program using a gym ball and sling on postural
alignment, shoulder level, pulmonary and respiratory muscle pressure in adults aged 20 years and older.

Design: Randomized controlled trial

Methods: A total of 32 adults aged 20 years and older participated in the study. Participants were selected through a randomization
program and assigned to a gym ball exercise group (n= 16) and a sling exercise group(n= 18). Each group performed an exercise
program using either a gym ball or a sling. All interventions were performed 3 times a week, for a total of 3 weeks. To compare
effects, we measured craniovertebral angle(CVA), cranial rotation angle(CRA), shoulder level, forced vital capacity(FVC),
maximum voluntary ventilation(MVV), maximum inspiratory pressure(MIP), and maximum expiratory pressure(MEP) before
and after the intervention.

Results: Both groups had no significant differences in CVA, CRA, and shoulder level at pre-test, and both groups showed
significant changes from pre- to post-intervention(p < 0.05). In the gym ball exercise group, there was a significant change in FVC,
MVV, MIP, and MEP, except for MIP, between pre- and post-intervention(p < 0.05). In the sling exercise group, there were
significant changes in MVV, MIP, and MEP, except FVC, between pre- and post-intervention(p < 0.05).

Conclusions: An exercise program using a sling and a gym ball is an effective intervention with clinically significant effects in
improving postural alignment and pulmonary
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Assessed for eligibility (n=42)

Screening Test (n=4)
CRA 140 degrees or lower(n=2)
CVA 60 degrees or higher(n=2)

Pre test

(Posture alignment, Shoulder level, Pulmonary function test, Respiratory Pressure test)

Allocation
Gym ball group(n=19) Sling group (n=19)
Gym ball exercise program Sling ball exercise program
(40 min, 3 times a week, 3week) (40 min, 3 times a week, 3week)
Drop out (n=3) Drop out (n=3)
Refusal(n=3) Refusal(n=3)
Post test
(Posture alignment, Shoulder level, Pulmonary function test, Respiratory Pressure test)
Data collection and analysis Data collection and analysis
(n=16) (n=16)

Figure 1. Flowchart
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Figure 2. Gym Ball Exercise Program
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Figure 3. Sling Exercise Program
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Table 1. General characteristics

Gym ball group(n=16) Sling group(n=16) P
Sex(M/F)
Age(year) 22.38+£1.92 22.94 +1.65 0.383
Height(cm) 169.19 £ 7.70 168.50 + 8.33 0.810
Weight(kg) 66.15+10.20 66.25+13.94 0.982
"Mean + Standard deviation.
Table 2. Comparison of before and after the intervention between groups
Gym ball group(n=16) Sling group(n=16) t(p)
CVA (angle) Pre 52.67+4.73 51.76 £4.35 .563(.578)
Post 53.86 £4.04 52.64 +£4.43
Post-pre 1.19+1.68 0.87 +1.34 -.387(.702)
t(p) -2.82(.013)* -2.60(.020)*
CRA (angle) Pre 149.51 +£5.42 152.53 £ 6.81 -1.383(.177)
Post 147.77 £5.08 150.75 £7.10
Post-pre -1.74 £ 1.37 -1.77+£1.54 .073(.943)
t(p) 5.07(.000)* 4.60(.000)*
Shoulder level(cm) Pre 3.48+0.91 4.34+0.70 -2.853(.008)
Post 2.69 £ 0.64 3.22+0.73
Post-pre -0.79 £ 0.58 -1.09 £ 0.59 1.385(.176)
t(p) 5.42(.000)* 7.30(.000)*

*Mean * Standard deviation.

CVA: craniovertebral angle, CRA: cranial rotation angle
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Table 3. Comparison of before and after the intervention between groups

Gym ball group(n=16) Sling group(n =16) t(p)
FVCL) Pre 4.04+0.76 4.19+0.98 -.246(.807)
Post 4.11£0.80 4.22+0.99
Post-pre 0.07 £0.08 0.03+0.13 -.443(.661)
t(p) 3.465(.003)* 0.95(.354)
MVYV(L/min) Pre 96.41 +34.01 110.79 £ 37.25 -1.140(.263)
Post 113.53 £42.33 127.45 +39.76
Post-pre 17.11 £19.26 16.66 +27.16 -.317(.753)
t(p) 3.55(.003)* 2.45(.027)*
MIP(cmH,0) Pre 85.93 +29.86 94.68 +32.71 -.790(0.436)
Post 88.00 +29.12 105.43 +36.29
Post-pre 2.06 +13.27 10.75 £ 11.89 -1.950(.061)
t(p) .62(.544) 3.61(.003)*
MEP(cmH,0) Pre 82.37 £ 26.65 91.81 £24.63 -1.040(.307)
Post 88.81 +£31.30 99.43 £30.30
Post-pre 6.43+£10.42 7.62 £13.26 -.282(.780)
t(p) 2.47(.026)* 2.29(.036)*

“Mean + Standard deviation.

FVC: forced expiratory volume, MVV: maximal voluntary ventilation, MIP: maximum inspiratory pressure, MEP:

maximum expiratory pressure
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