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Effect of a stretch exercise training program
on stress in caregivers

Toshiya Nagamatsu, Yuichi Nakahara-Gondoh,
Kenji Tsunoda, and Yuko Kai

SUMMARY

This study aimed to investigate the effects of stretch training on stress associated with care work. We examined
changes in saliva levels of cortisol and immunoglobulin (Ig) A, grip strength, body anteflexion, depression, mood,
and low back pain level in caregivers. Forty subjects (11 men, 29 women) without any medication or illnesses affect-
ing sleep and/or mental health participated in this study. Subjects were randomly allocated to either a training inter-
vention group or a non-training control group. The exercise program involved stretching according to lower back
pain prevention techniques and poses. Subjects attended a weekly seminar during the 4-week intervention to learn
proper stretching techniques. The intervention group was instructed to perform the program immediately before
bedtime every day. The rate of compliance with the program was 81.4% in men and 85.5% in women. Statistical
analysis was performed separately for each sex. Significant interactions with two factors (intervention and time
progress) were identified for body anteflexion and cortisol level in women. The intervention group showed a signifi-
cantly greater increase in body anteflexion than the control group at the end of the intervention period. Cortisol lev-
els increased over the study period in the control group, but decreased in the intervention group. There was no signif-
icant interaction in either variable in men. These results suggest that stretching exercise programs offer a practical
method for use in daily life, and may be effective for promoting greater improvements in stress response by improv-

ing flexibility in female caregivers.
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Figure 1. Flowchart of subjects through the trial.

W5 & 5 Fl L 720

WIROHAD, BE1HPHMHZIRY & TH
BEIBHEIBRLT

3. IERRARE

#BE 1 HBEOMERRIICOVTE y v N =7
2 %2 (Pittsburgh Sleep Quality Index; PSQI) 2
WTHAEL, BRE/RMNERIM L,

4. BEHORN

ELE OB H B BT 2 B9 OARDDWTIEE
i JE 34 B BB BFAM R (Japan Low back pain Evalua-
tion Questionnaire; JLEQ) DEPWTHAEL, i
HeHM L7z,

5. %N

Feliktk (R pE R E) B L O 1 (18 )7) % 3 5F
fliL7ze WFHROEHHS 2 HFE/BL TRWIZ) D
R R L7z,

6. s

o0 [l 3 AR IR I B R & AR & EEI LR AR 3R 2
(BMI) Z 55 L7z

7. Btk

ARGV, A, WA, AR R R

L7

E. IRERNO7O0Ma—I

WRHE, N—=AF AL VRERTA LA,
AYEZNANVA, BEIRIRGE, BHEOIRM, 47,
s, RO E A 7S, AN E D%,
B MMERBE LM L2 AABRICIZA LY
F PG5 2O IERGEB) RS X 2 HE)
%ﬁ%lkto%%ﬁﬁ%%bto#ﬁ,ﬁ%ﬁ
2133077 ] D e ERS O WG] &2 521 720 45 1 Ilf
%ﬂ%%T&ib4ﬂ%Lbhéﬁx%%%Lto
SRR ORI TR IS X ) BRL
720 AAIRIRIZE 1 MONR— 2 TRBERE (&
b4 ) ZBMEL, ZmE 1 AN EH100HO
MR Z AT 5 720 T DBIZIT BTS2 32
92 E & HITHRMERMR L. T/, MAREC
B 1EBOR MLy FEBIRROIHE %2 KDz,
AR THITIE, A PLVARE, AYF Al
2, WEHRIRGE, B O RPIT D W TR E %
T-725

F. MEtEEiT

SR LW Bl R O 5 & R A LTI NS H i




(FE) NEBAEEDOR PURICRET A MLy FESHOMR

K2. ALy Sl o

Figure 2. Components of stretching.
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1. WREOKE

Table 1. Baseline characteristics of participants.

Male Female
Variables CTRL (n = 6) INT(n=35) P CTRL (n = 14) INT(n=15) P
mean SD mean SD mean SD mean SD
Age (years) 33.8 45 38.0 7.3 0.277 522 6.4 485 11.6 0.295
Height (cm) 169.9 5.3 174.7 6.7 0.217 156.3 5.8 158.2 4.6 0.341
Body weight (kg) 65.0 6.4 722 16.3 0.340 53.5 8.3 57.7 9.9 0.231
Years of service (years) 4.7 0.5 4.6 0.5 0.840 4.0 12 4.0 1.1 1.000

CTRL; control group, INT; intervention group.
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Table 2. Mean of each variable before and after intervention in each group.

Male
Pre Post GLM-RM
Variables Group Trial Time progress Interaction
mean SD mean SD
P P P
) Control 39.2 3.6 40.3 4.7
Grip strength (kg) . 0.717 0.009 0.187
Intervention 39.6 8.0 42.5 7.1
) Control 34.0 10.1 349 8.7
Body anteflexion (cm) . 0.919 0.142 0.415
Intervention 323 9.7 353 13.7
Control 7.0 4.2 7.8 2.0
IgA (mg/dl) . 0.447 0.975 0.295
Intervention 9.0 2.6 8.3 2.2
. Control 0.65 0.71 0.43 0.47
Cortisol (mg/1) , 0.490 0.232 0.628
Intervention 0.98 0.72 0.48 0.66
. Control 1.7 1.0 2.5 3.8
K6 (points) , 0.590 0.751 0.606
Intervention 1.6 1.1 1.4 2.1
) Control 13.5 13.6 7.7 17.7
POMS TMD (points) . 0.566 0.009 0.325
Intervention 20.8 12.1 9.6 7.0
) ) Control 10.7 6.3 10.2 6.2
POMS Vigor (points) _ 0.210 0.880 0.519
Intervention 6.0 1.9 6.8 4.3
. Control 5.5 1.6 6.3 2.6
PSQI (points) . 0.144 0.723 0.565
Intervention 4.6 2.4 4.4 1.1
. Control 5.5 6.4 2.5 3.9
JLEQ (points) . 0.525 0.206 0.573
Intervention 6.4 5.2 5.2 4.7
Female
Pre Post GLM-RM
Variables Group Trial Time progress Interaction
mean SD mean SD
P P P
) Control 25.8 4.1 25.6 4.5
Grip strength (kg) ) 0.145 0.567 0.202
Intervention 27.6 3.7 28.2 3.8
) Control 35.7 8.2 349 9.0
Body anteflexion (cm) ] 0.666 0.082 0.002
Intervention 353 7.1 37.8 7.2
Control 7.4 3.8 8.1 3.7
IgA (mg/dl) . 0.683 0.000 0.363
Intervention 9.0 4.7 9.1 4.9
. Control 0.28 0.30 0.76 1.08
Cortisol (mg/1) ) 0.701 0.213 0.038
Intervention 0.66 0.57 0.54 0.38
) Control 3.7 3.1 2.5 2.0
K6 (points) . 0.064 0.048 0.489
Intervention 2.0 2.3 1.4 1.4
. Control 19.5 15.6 15.2 11.6
POMS TMD (points) . 0.664 0.055 0.891
Intervention 17.1 15.4 13.3 14.0
) . Control 5.6 3.7 5.1 3.3
POMS Vigor (points) . 0.207 0.228 0.712
Intervention 7.6 5.0 6.7 4.0
. Control 5.6 2.7 4.5 2.2
PSQI (points) . 0.810 0.114 0.114
Intervention 5.3 2.0 5.3 2.5
. Control 5.7 8.2 4.6 7.0
JLEQ (points) ) 0.905 0.197 0.964
Intervention 5.4 6.0 4.3 4.7

IgA; immunoglobulin A, POMS; Profile of Mood States, TMD; total mood disturbance, PSQI; Pittsburgh Sleep Quality Index,

JLEQ; Japan Low back pain Evaluation Questionnaire, GLM-RM; General linear model-repeated measurement.
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