oloj&"" - 2o/

Development and Effects of Combined Exercise and an Exercise Habit
Formation Program for Undergraduate Nursing Students
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Purpose: This study was conducted to develop and test the effects of a combined exercise and exercise habit
formation program for undergraduate nursing students. Methods: A non-equivalent control group pre-post test
design was used. The participants were 44 students (experimental group: 23, control group: 21) who had not done
regular exercise for over 3 months before this study. The program was developed based on theory of planned
behavior and the habit formation model. The program consisted of 24 sessions for 8 weeks and included combined
exercise (aerobic exercise 30 minutes, resistance exercise 20 minutes, and flexibility exercise 10 minutes), exercise
intention promotion strategy and exercise habit formation strategy (30 minutes, weekly). Data collection was done
before, and immediately after the program: September 4 to October 29. Data were analyzed using t-test, paired
t-test, % test, Mann-Whitney U test, and Wilcoxon signed rank-sum test with SPSS/ WIN 21.0 program. Results:
Exercise intention, exercise habit strength, exercise behavior, and physical fithess (cardiopulmonary endurance,
muscle strength, and muscle endurance) were significantly better and stress and fatigue were significantly lower
in the experimental group compared to the control group. Conclusion: The study findings indicate that the combined
exercise and exercise habit formation program for undergraduate nursing students was effective and can be
recommended as an intervention for improving healthy lifestyle of undergraduate nursing students.
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Figure 1. Participant flow diagram.
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Table 1. Combined Exercise and Exercise Habit Formation Program for Undergraduate Nursing Students

Week Typeof  Time Strategies
Items ; Contents q q .
/ session intervention (min) TPB  Habit
Exercise 1~8/1 *» Group exercise: 1 time/week Ex 60 RB
rogram
Progt 1~8/2~ « Individual exercise: 2 times/week Ex 60 RB
3
Warm up Flexibility exercise (5 min)
Work-out Resistance exercise (20 min)
Aerobic exercise (30 min)
Cool-down Flexibility exercise (5 min)
Strategics for 1/1 * Overview of program PI 5 AT
enhancing . . -, S ]
exercise * Identify brain structure recognition and motivation for exercise AC 5 AT
. 5 * Importance and benefits of exercise in nursing students PI AT
intention
and » Fill out a pledge to exercise AC 5 AT
enhancing
exercise * Make slogan of exercise AC 5 AT
Lilbis . * Training and demonstration in individual exercise Ex 30 RB
formation
* Provide an individual exercise video and handouts PI 10 RB
* Explain how to record an exercise self-monitoring diary PI PBC
2~8/1  « Shout out slogan before exercise AC 10~15 AT PBC
* Share individual exercise experience AC
* Praise and encourage individual exercise SU AT RB
* Discuss and share barriers and coping strategies in individual exercise AC PBC
* Set individual weekly exercise goal & exercise plan (time, place, day AC CU, RB
of week)
* Set individual self-reward for exercise AC RE
* Use of tips for exercise habit formation PI 10~15 CU
* Coping with slip in individual exercise PI PBC
* Provide information about exercise plateau PI PBC
* Set up & keep an exercise SNS AC PBC
* Set up & keep exercise partner AC PBC
* Set up & keep a nice model with a smart phone background AC CU
* Set up & keep a back-up plan for exercise AC RB
4,6,8/1 « Share small success experiences in continuous exercise AC 10 RE
* Reward according to mileage of continuous exercise AC RE
1/2~3 PA * Record exercise self-monitoring diary AC PBC RB
* Tell your family, friends, and professors that you have started AC SN
exercising
* Get exercise encouragement messages from family, friends, or AC SN
professors
RE * Send exercise encouragement messages SU PBC
* Send messages how to record exercise self-monitoring diary PI PBC
* Individual telephone consultation SU PBC
2~8/2~ PA * Record exercise self-monitoring diary AC PBC RB
3 * Use exercise SNS: Share exercise experience and encourage AC PBC
each other AC PBC
* Get encouragement from exercise partner
RE * Individual telephone consultation (once/week) SU PBC
* Send exercise encouragement messages (once/ week) SU PBC
* Feedback on exercise self-monitoring diary AC PBC
* Send a slip coping message SU PBC
* Use on exercise SNS: Provide praise, encouragement and SU PBC RB

feedback

AC=activity; AT=attitude; CU=cue; Ex=exercise; PA=participant; PBC=perceived behavioral control; PI=provide information; RB=repetition of behavior;
RE=reward; RS=researcher; SN=subjective norm; SU=support; TPB=theory of planned behavior.
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Table 2. Homogeneity of General Characteristics and Dependent Variables between Groups (N=44)
Total (n=44) Exp. (n=23) Cont. (n=21)
Variables % 4 % + Xortorz 1
n (%) or M£SD n(/)o‘rM_SD n(/)o'rM SD p
or Median (IQR)  or Median (IQR)
Age (year) 21.45+4.16 21.35%+2.46 21.57+5.52
19~20 28 (63.6) 15 (65.2) 13 (61.9) 0.05 .820
>20 16 (36.4) 8 (34.8) 8(38.1)
Pocket money/month (10,000 won) 27.16110.31 27.39110.86 26.90£9.93
<30 20 (45.5) 10 (43.5) 10 (47.6) 0.08 783
>30 24 (54.5) 13 (56.5) 11 (52.4) 0.16 878
Alcohol consumption (frequency/month)
<1 19 (43.2) 10 (43.5) 9(42.9) 0.00 967
>2 25 (56.8) 13 (56.5) 12 (57.1)
Smoking
Yes 2 (4.5) 0 (0.0) 2(9.5) 2221
No 42 (95.5) 23 (100.0) 19 (90.5)
Part time job
Yes 12 (27.3) 4(17.4) 8(38.1) 237 124
No 32(72.7) 19 (82.6) 13 (61.9)
Subjective health status
Good 13 (29.5) 8 (34.8) 5(23.8) 1.62 444
Neutral 20 (45.5) 11 (47.8) 9 (42.9)
Poor 11 (25.0) 4(17.4) 7 (33.3)
Subjective body shape
Thin 9(20.4) 3 (13.0) 6 (28.6) 392*
Normal 19 (43.2) 10 (43.5) 9 (42.8)
Obesity 16 (36.4) 10 (43.5) 6 (28.6)
Satisfaction with body shape
Satisfied 7 (15.9) 3 (13.0) 4 (19.0) 5731
Neutral 10 (22.7) 4 (17.4) 6 (28.6)
Dissatisfied 27 (61.4) 16 (69.6) 11 (52.4)
Exercise intention 3.25 (3.50) 3.25 (3.00) -0.61° 272
Strength of exercise habit 1.83 (1.33) 1.30 (1.42) -0.46° 324
Exercise behavior 457.00 (8,670.00) 693.00 (5,760.00) -0.37° 357
Body composition
BMI (kg/m?) 21.80 (10.80) 19.90 (8.90) -1.80° .036
Body fat percentage (%) 29.52+5.47 26.77£5.67 1.52 078
Physical fitness
Cardiorespiratory endurance (beat/min) 56.651£6.49 57.92+11.82 -0.24 406
Muscular strength (kg) 49.10£12.55 42.05+12.85 1.42 .082
Muscular endurance (frequency) 23.00+9.32 22.71+10.61 -0.02 494
Stress 2.30+0.60 2.09+0.60 1.31 .098
Fatigue 6.67 (7.44) 5.89 (6.44) -1.46° 072

BMI=body mass index; Cont.=control group; Exp.=Experimental group; IQR=interquartile range; " One tailed test; *Fisher's exact test;
$Mann-Whitney U test.

= o stol 857 22 2§ F ANE AFY ATl B xE
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Table 3. Effects of Combined Exercise and Exercise Habit Formation Program for Undergraduate Nursing Students  (N=44)
Pretest Posttest Difference
] torz
Variables Group Median (IQR) or ~ Median (IQR) or Median (IQR) or torz(p) o'
M=£SD M=SD M=SD
Exercise intention Exp. (n=23) 3.25 (3.50) 4.25 (1.25) 1.25 (3.50) 39 (<.001) -48°
Cont. (n=21) 3.25 (3.00) 2.00 (3.00) -0.50 (4.50) -2.54 (.006) (<.001)
Strength of exercise habit  Exp. (n=23) 1.83 (1.33) 3.50 (2.08) 1.92 (1.75) -4.20 (<.001) 530"
Cont. (n=21) 1.83 (1.42) 1.42 (3.00) -0.25 (3.00) -1.45 (.074) (<.001)
Exercise behavior Exp. (n=23) 457.00 (8,670.00)  2,415.00 (5,734.00)  1,029.00 (12,849.00) -2.62 (.005) 232"
Cont. (n=21) 693.00 (5,760.00) 396.00 (10,050.00) 0.00 (14,208.00) -0.08 (.468) (.012)
Body composition
BMI (kg/m?) Exp. (n=23) 21.80 (10.80) 21.90 (9.00) 0.20 (2.40) 0.75 (.227)° 0.05"
Cont. n=21)  19.90 (8.90) 19.90 (9.30) 0.00 (1.80) 0.77 (222)* (:481)
BF (%) Exp. (n=23) 29.52+5.47 29.39+6.11 -0.13+2.56 -0.24 (.408) 0.09
Cont. (n=21)  26.77%5.67 26.5717.26 -0.20+2.85 -0.32 (.375) (464)
Physical fitness
Cardiorespiratory Exp. (n=23) 56.6516.49 66.15+10.78 9.50£10.96 416 (<.001) 257
endurance (beat/min) Cont. (n=21)  57.92+11.82 60.00+12.18 2.08+7.80 1.22 (.118) (.007)
Muscular strength (kg)  Exp. (n=23) 49.10+12.55 62.631+9.79 13.531+9.63 6.74 (<.001) 1.58
Cont. (n=21)  42.05+12.85 50.67+11.20 8.62+11.03 3.58 (.001) (.061)
Muscular endurance Exp. (n=23) 23.00+9.32 28.00+10.24 5.00+7.75 3.09 (.003) 2.69
(frequency) Cont. (n=21)  22.71£10.61 22.10+9.12 -0.62+5.90 -0.48 (.318) (.005)
Stress Exp. (n=23) 2.30+0.60 1.70£0.68 -0.59+0.63 -453(<.001) -3.20
Cont. (n=21) 2.0940.60 2.08+0.60 -0.01+0.57 -0.10 (.461) (-002)
Fatigue Exp. (n=23) 6.67 (7.44) 4.00 (7.22) -2.00 (7.56) 3.62(<.001)°  -3.67
Cont. (n=21) 5.89 (6.44) 6.33 (5.22) 0.67 (5.89) -1.93(.027)°  (<.001)
BMI=body mass index; BF=body fat percentage; Cont.=control group; Exp.=experimental group; IQR=interquartile range; 'One tailed test;

*Mann—Whitney U test; "Wilcoxon signed-rank test.
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