Physical Therapy
Original Article Rehabilitation Science

hitps: //doi.org/10.14474/ptrs.2021.10.3.328 Phys Ther Rehabil Sci
elSSN 2287-7584 2021, 10(3), 328-336
pISSN 2287-7576 www.jptrs.org

Comparison of Multilevel Growth Models for Respiratory
Function in Patients with Tracheostomy and Stroke using
Cervical Range of Motion Training

Kim SoHyun2®’, Cho SungHyoun®

3Department of Medical Sciences, The Graduate School, Nambu University, Gwangju, Republic of Korea
bDepartment of Physical Therapy, Nambu University, Gwangju, Republic of Korea

Objective: The purpose of this study was to investigate the effect of cervical range of motion training on the change in respiratory
function growth rate at the group and individual level in stroke patients and stroke patients with tracheostomy tube.

Design: A Multilevel Growth Model

Methods: 8 general stroke patients and 6 stroke patients who had a tracheostomy tube inserted were subjected to cervical range of
motion training 3 times a week for 4 weeks. Force vital capacity (FVC), Forced expiratory volume in the first second (FEV1),
Forced expiration ratio (FEV1/FVC) and Manual assist peak cough flow (MPCF) were measured. Data were analyzed using
descriptive statistics and multilevel analysis with HLM 8.0.

Results: A significant difference was found in the respiratory function analysis growth rate of the entire group (p < 0.05), and two
groups were added to the research model. The linear growth rate of respiratory function in patients with general stroke increased
with the exception of FEV1/FVC (p < 0.05). Stroke patients with tracheostomy tube showed a decreasing pattern except for FVC.
In particular, MPCF showed a significantly decreased result (p < 0.05).

Conclusions: This study found that the maintenance of improved respiratory function in stroke patients with tracheostomy tube
decreased over time. However, cervical range of motion training is still a useful method for respiratory function in general stroke
patients and stroke patients with tracheostomy tube.
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Table 1. General Characteristics of Participants

Total (n=14) Tracheostomy (n=6) Stroke (n=8)
Gender (M/F) 2/12 /5 1/7
Age (years) 76.00+10.19 80.50+5.61 73.88+£12.79
Height (cm) 159.86+6.93 154.75+3.67 158.14+5.01
Weight (kg) 53.56+9.27 42.87+8.67 57.28+8.06
BMI (kg/cm?) 20.96+3.45 17.9243.64 22.95+3.38
Onset (month) 31.50+16.72 31.67+20.73 31.38+14.57
Meanztstandard deviation (Mean£SD)
Table 2. Descriptive statistics results and variable values
Variable name Mean SD Minimum Maximum
FVC (ml) 1325.36 546.57 400.00 2980.00
FEV1 (ml) 1128.63 527.85 260.00 2450.00
FEVI1/FVC (%) 83.10 13.37 42.00 99.00
MPCF (L/min) 136.79 74.30 50.00 300.00

Standard deviation (SD)

FVC: Forced vital capacity, FEV1: Forced expiratory volume at one second, FEV1/FVC: Forced expiratory ratio,

MPCF: Manual assist peak cough flow
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Table 3. Changes in respiratory function of the entire groups

Variable Fixed effect Coefficient Standard error t-ratio
Initial value average 1116.70 132.11 8.453"
Linear growth rate average 37.94 8.34 4.549™
Random effect Variance Component  Standard Deviation

Fve Within the group 260663.48 510.55 1374.880°"
Intergroup 989.44 31.46 230.980"
Error variance 8438.23 91.86

Variable Fixed effect Coefficient Standard error t-ratio
Initial value average 942.16 125.29 7.5207
Linear growth rate average 33.90 8.53 3.9777
Random effect Variance Component  Standard Deviation

FEVI Within the group 234672.53 484.43 1553.432"
Intergroup 1048.98 32.39 303.347"
Error variance 6716.30 81.96

Variable Fixed effect Coefficient Standard error t-ratio
Initial value average 82.43 3.30 25.006"
Linear growth rate average 0.12 0.24 0.510

FEVU/EVC Random effect Variance Component  Standard Deviation _
Within the group 154.91 12.45 238.679
Intergroup 0.65 0.81 53.183"
Error variance 30.26 5.50

Variable Fixed effect Coefficient Standard error t-ratio
Initial value average 97.64 13.35 73177
Linear growth rate average 7.12 1.36 52227
Random effect Variance Component  Standard Deviation

MPCE Within the group 2644.66 51.43 867.730™
Intergroup 27.06 5.20 381.762"
Error variance 136.41 11.68

p<0.05, "p<0.01
Initial value average: For INTRCPTI1, y0 INTRCPT2, y00, Linear growth rate average: For TIME slope, w1
INTRCPT2, y10, Within the group: INTRCPT1, u0, Intergroup: TIME slope, ul, Error variance: level-1, e
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Figure 1. Initial value and change amount of the entire group. (A) Force vital capacity, (B) Forced expiratory volume in

the first second, (C) Forced expiratory volume in the first second/Force vital capacity, (D) Manual assist peak cough flow
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Table 4. Changes in respiratory function in stroke patients and stroke patients with tracheostomy tube inserted

Variable Fixed effect Group Coefficient Standard error t-ratio
N Stroke 1512.26 69.65 21.714™
Initial value average "
T. stroke —922.97 100.62 —9.173
, Stroke 37.20 10.28 3.620"
Linear growth rate average
FVC T. stroke 1.71 17.21 0.100
Random effect Variance Component Standard Deviation
Within the group 39203.10 198.0 201.068"
Intergroup 1075.97 32.80 230.809™
Error variance 8438.23 91.86
Variable Fixed effect Group Coefficient Standard error t-ratio
N Stroke 942.16 41.18 22.880"
Initial value average »
T. stroke —894.64 76.34 —11.720
) Stroke 33.90 8.51 3.984%x*
Linear growth rate average
T. stroke —4.04 16.87 —0.239
FEV1
Random effect Variance Component Standard Deviation
Within the group 25715.06 160.36 167.814"
Intergroup 1135.66 33.70 302.158"
Error variance 6716.30 81.95
Variable Fixed effect Group Coefficient Standard error t-ratio
Stroke 87.72 2.35 37.271%*
Initial value average
T. stroke —12.36 6.35 —1.946
] Stroke 0.18 0.25 0.744
Linear growth rate average
FEV1/ T. stroke —-0.14 0.51 —0.275
FVC Random effect Variance Component Standard Deviation
Within the group 124.95 11.18 180.031"
Intergroup 0.72 0.85 52.859"
Error variance 30.26 5.50
Variable Fixed effect Group Coefficient Standard error t-ratio
N Stroke 127.11 16.94 7.504"
Initial value average »
T. stroke —68.76 17.21 —3.996
, Stroke 10.54 1.33 7.935"
Linear growth rate average e
T. stroke —=7.97 1.64 —4.863
MPCF
Random effect Variance Component Standard Deviation
Within the group 1517.43 38.95 464.695"
Intergroup 11.23 3.35 153.216"
Error variance 136.41 11.68

p<0.05, "p<0.01
Initial value average: For INTRCPTI, y0, Stroke: INTRCPT1, u0, T. Stroke (TracheostomyStroke): Group, y01, Linear
growth rate average: For TIME slope, 1, Stroke: INTRCPT2, y10, T. Stroke (Tracheostomystroke): Group, y11,
Within the group: INTRCPT1, u0, Intergroup: TIME slope, ul, Error variance: level-1, e
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Figure 2. Initial value and amount of change according to respiratory function in stroke patients and stroke patients with

tracheostomy tube inserted. (A) Force vital capacity, (B) Forced expiratory volume in the first second, (C) Forced

expiratory volume in the first second/Force vital capacity, (D) Manual assist peak cough flow, GROUP=0: Stroke,

GROUP=1: Tracheostomy stroke
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