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Effects of Telerehabilitation Exercise Programs on Pain, Functional Disability,

and Respiratory Function in Adults with Chronic Neck Pain

Gyu-Ho Jeong', Nan-Soo Kim?’
]GoHyeon Seoul Samsung Orthopedic Clinic
2*Departmem‘ of Physical Therapy, Catholic University of Pusan

Purpose: This study aimed to examine the effects of telerehabilitation exercise programs on pain, functional disability,
and respiratory function in adults with chronic neck pain. Methods: A total of 24 adults aged 2055 years who had
chronic neck pain were enrolled, but 1 participant in the face-to-face exercise group dropped out for personal reasons.
Ultimately, 23 participants (12 in the telerehabilitation exercise group and 11 in the face-to-face exercise group) were
included in the final analysis. Participants were randomly assigned to either the telerehabilitation exercise group, which
applied a real-time telerehabilitation exercise program for neck pain, or the face-to-face exercise group, which personally
visited the exercise center. Both groups carried out the exercise program three times a week for 60 min over 3 weeks.
Prior to the intervention, a pretest was conducted on pain, functional disability, and respiratory function. After completion
of the 3-week telerehabilitation and face-to-face exercise programs, a posttest was conducted. A paired t-test was
employed to compare the pre- and postexercize effects within each group, and an independent t-test was conducted to
compare the changes between the groups. The statistical significance level was set at 0.05. Results: Neck functional
disability markedly decreased after exercise in both groups (p<.05), with no significant difference observed between
them. In the telerehabilitation exercise group, FVC, FVC% predicted, FEV), and FEV|% predicted significantly increased
following the intervention (p<0.05), whereas FEV,/FVC showed no significant change. In the face-to-face exercise group,
no significant improvement was observed in pulmonary function (p>.05). Between-group comparisons showed no
significant differences in pulmonary function following the intervention. Conclusion: The telerehabilitation exercise
program improved pain, functional disability, and respiratory function in adults with chronic neck pain. This study confirms
that this program is as effective as the face-to-face exercise program. Therefore, telerehabilitation may be a feasible
alternative for patients with chronic neck pain who have limited access to medical services or time constraints.
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Figure 2. Levator scapulae and sternocleidomastoid
muscle stretching
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Figure 3. Cervical stabilization exercises

AIE 7F 15% FAEI3 o 10~153)4] Z- 3MES ZI3YsI9itt.
T T T TH AHE AT = A=F AASKIT
(Dusunceli 5, 2009).

o} A AT} -5 thaalt Eti(Figure 4). A4, Ty
O] ezt ¢ 2 o] WE RAISHAL T 905k R
2ollA 102 73] & AR 2 Eok2ti(Im 5, 2016). &4,
HhE2 QRS ZPA|o A o7} E 90% Wil BoflA 10z FA] &
ARt &2 Foketi(Im 5, 2016). AlA, <ol 7hue E0&
HaL 8o e fAlsh JEEES W ¢ FEEE
H Aol £50] shes Foles slo] TS do= 50f &
AL oA 102 4] F AR R FoRTH0]3F 5, 2019).
o} A AT EE 10~12314 F 3A|E AASkaL A&
Ato] 45% A8t Dareh-Deh 5, 2022).

g

3

4.

e

H
ol

Jy

1) E533 & 715730
EE220 2% 2 2 (Numeric Rating Scale, NRS)E A}
galglon], 2w 24A17F B2t Ae] £2L 7F0R 2459
ok 08(ES S)FE 108(HYE &= gle HS 537119 11
Y AR ] BEYEE S o EASHEE S

& 715N E S5 sl = ol Al4(Neck Disability
Index, NDI)E ARESIQIT}. & Aojx|o= 555 /4 ¢4
ABAS] AT H7lol7) 919 PePLR AR Aol
th(Yao 5, 2015). 2 Aol i4- 0CHo] GL)E (gt
Aoly7ixe] 63 HEg S, Hart =555 o7t Aldt
Ao & H7BKVernon, 2008; Yao 5, 2015). 0~47-& Aloj

=%

Figure 4. Scapular and upper limb resistance
exercises
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Table 1. General characteristics of subjects (N=23)
5 t ;
Sex(male/female) 5771 477 1.087 0.297
Age(years) 28.9249.87 28.27+8.86 -0.164 0.871
Height(cm) 167.08+9.03 168.4610.37 0.339 0.738
Weight(kg) 62.67+17.12 69.36+15.86 0.970 0.343
BMiI(kg/m?) 22.1043.86 24.1843.41 1.361 0.188
Neck pain(score) 4.33£1.37 4.64+1.29 0.545 0.591
NDI(score) 9.42+4.03 9.91+3.02 0.329 0.745

Abbreviation: TEG, telerehabilitation exercise group: FTFEG, face—to—face exercise group; BMI, body mass index; NDI, neck disability
index

Table 2. Comparison of neck pain and neck functional disability between pre- and post-tests (N=23)
Variables Pre-test Post-test t p
. TEG(n=12) 4.33+1.37 2.08+1.00 9.000 <0.001
Neck Pain(score)
FTFEG(n=11) 4.64+1.29 1.82+1.25 15.500 <0.001
TEG(n=12) 9.42+4.03 4.58+3.37 6.384 <0.001
NDI(score)
FTFEG(n=11) 9.91+3.02 5.00+£2.32 9.925 <0.001
Table 3. Comparison of neck pain and neck functional disability between two groups (N=23)
Variables TEG(n=12) FTFEG(n=11) t p
Neck Pain(score) -2.25+0.87 -2.82+0.60 -1.809 0.085
NDI(score) -4.83+2.62 -4.91+1.64 -0.082 0.935

Abbreviation: TEG, telerehabilitation exercise group; FTFEG, face—to—face exercise group: NDI, neck disability index
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Table 4. Comparison of respiratory function between pre- and post- test (N=23)
Variables Pre-test Post-test t p
FVC(L) 3.51+£0.84 3.64+0.89 -4.317 0.001
FVC(% predicted) 84.75+8.83 87.67+9.07 -3.782 0.003
TEG(n=12) FEV/(L) 2.92+0.84 3.02+0.87 -2.835 0.016
FEV/(% predicted) 85.58+15.37 88.25+14.75 2373 0.037
FEV//FVC(%) 81.83+6.31 81.50+5.28 0.328 0.749
FVC(L) 3.52+0.78 3.58+0.85 -1.703 0.119
FVC(% predicted) 84.91+£10.74 86.27+11.20 -1.373 0.200
FTFEG(n=11) FEV,(L) 3.00+0.66 3.08+0.66 -1.696 0.121
FEV(% predicted) 87.9149.92 90.18+10.04 -1.445 0.179
FEV/FVC(%) 85.00+2.32 85.82+3.79 -0.561 0.587
Table 5. Comparison of respiratory function between two groups (N=23)
Variables TEG(n=12) FTFEG(n=11) t p
FVC(L) 0.13+0.10 0.07+0.13 -1.279 0.215
FVC(% predicted) 2.92+2.61 1.36+3.29 -1.259 0.222
FEV(L) 0.10+0.12 0.08+0.16 -0.277 0.784
FEV (% predicted) 2.67+3.89 2.27+5.22 -0.206 0.838
FEV/FVC(%) -0.334+3.52 0.82+4.83 0.657 0.518

Abbreviation: FVC, forced vital capacity; FEV;, forced expiratory volume at 1 sec; TEG, telerehabilitation exercise group; FTFEG,

face—to—face exercise group
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