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Effect of a Physical Activity Promoting Program Based on the IMB Model on Obese-Metabolic
Health Outcomes among Obese Older Adults with Knee Osteoarthritis

Kim, Jung-Suk - Kim, Chun-Ja

College of Nursing + The Research Institute of Nursing Science, Ajou University, Suwon, Korea

Purpose: This study examined the effects of a physical activity promoting program based on the Information-Motivation-Behavioral Skills
(IMB) model on physical activity and health outcomes among obese older adults with knee osteoarthritis. Methods: This study utilized a
randomized controlled trial with a convenience sample of 75 obese older adults with knee osteoarthritis in a university hospital. The older
adults in the intervention group participated in a 12-week program involving weekly group sessions and monitoring calls with education
booklets and video clips for exercise dances, while those in the control group received an usual care. Outcomes were measured using
self-report questionnaires, anthropometrics, and blood analyses. The intervention effects were analyzed using Mann-Whitney U test and
ANCOVA. Results: The mean age of participants was 74.9 years with 84.0% women. The intervention group at 12 weeks showed signifi-
cantly greater improvements in self-efficacy for physical activity (F=81.92, p<.001), physical activity amounts (Z=-2.21, p=.044), knee joint
function (F=15.88, p<.001), and health-related quality of life (F=14.89, p<.001) compared to the control group. Among obese-metabolic
outcomes, the intervention group at 12 weeks showed a significant decrease in visceral fat mass (F=7.57, p=.008) and improvement in
high-density level cholesterol (F=9.51, p=.003) compared to the control group. Conclusion: Study findings support the need for an IMB
based physical activity program for promoting physical activity, knee function and health outcomes in obese older adults with knee osteo-
arthritis. Longitudinal studies are warranted to confirm the persistence of obese-metabolic effects in clinical settings.
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Assessed for eligibility (N=250)

Excluded (n=170)

» - Refused study participation (n=105)
- Long-distance residents (n=65)

Randomized 1:1 (n=80)

Allocation

v Pre-test y

Allocated to control group (n=40)
- Did not receive allocated control group
(refused after random assignment, n=5)

v Intervention y

Control group (n=35)

Usual care

Withdrawal from participation (n=4)

- CBD stone operated (n=1)
- Four consecutive absences (n=2)

v Post-test v

Analyzed (n=35)

IMB=Information-motivation-behavior skills; CBD=Common bile duct; ITT=Intention to Treat.

Figure 1. Flow diagram of the process through the phase of a randomized trial.
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Enrollment

Allocated to experimental group (n=40)

- Received allocated intervention (n=40)

Experimental group (n=40)
12-week IMB-based
physical activity promoting program
- Hernia operated (n=1)
Completed program (n=36)
Analyzed by ITT analysis (n=40)
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Table 1. Physical Activity Promoting Program Based on IMB in Obese Older Adult with Knee Osteoarthritis

Session  Components Contents T'”.“e Method
(min)
1~12 Group Flexibility exercise 15 Flexibility of 14 motions
exercise Aerobic exercises 15 Dance movement with two songs (Aerobic)
- Type 1 (session 1~6) - 4 beats, 4 motions (FH)
- Type 2 (session 7~12) - 4 beats, 5 motions (SH)
Strength exercise (start from session 3) 10 Strength of 10 motions
Demonstration & practice
Poster & mobile video
Strategies for promoting PA
1 Ed, IM, SS * Introduce oneself: motivation 30 Conversation, PPT, lecture
* Intro: goal, rule, process
* KOA of occur, association with obesity
2 Ed, IM, SS * Sharing experienced pain 30 Conversation, PPT, lecture
* How to manage KOA pain
* How to promise diary
3 Ed, IM, SS * Correct posture and correct physical activity 20 Conversation, PPT, lecture
* Promise diary presented
4 Ed, IM, SS * Usual eating conversation 20 Conversation, PPT, lecture
* Food for KOA and meals suitable for obesity
* Promise diary presented
5 Ed, IM, SS * Introduction and taking of KOA medication 20 Conversation, PPT, lecture
* Promise diary Presented
6 IM, SS * Half term (6 week) physical activity practice check 20 Conversation, PPT
* Sharing experiences for additional strategies
* Promise diary presented
7 IM, SS * Determine the target of the second half, presented 20 Conversation, PPT
* Promise diary presented
8 IM, SS * Practicing joint exercises 20 Conversation, PPT
* Promise diary presented
9 Ed, IM, SS * KOA-Obesity OX Quiz (after review 1~5 session contents) 20 Quiz game (PPT, lecture), conversation
* Promise diary presented
10 Ed, IM, SS * PA and PA Practice in travel 20 Conversation, PPT, lecture
* Promise diary presented
11 IM, SS * Joint health dance contest (Aerobic exercise 1, 2 choice) 20 Contest
12 IM, SS * Presented the experience of 12 sessions 20 Conversation, PPT
* Presented of maintenance plan and method
2~12 Ed, IM, SS Reply after checking, practice promise diary Weekly Individual telephone coaching every week

Ed=Education; FH=First half; IM=Internal motivation; IMB=Information-motivation-behavior skills; KOA=Knee osteoarthritis; PA=Physical activity;

PPT=Power point Presentation; SH=Second half; SS=Social support.
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ABoHGIE ETY B olE o) APAFEAL HolA WS

& Abgstol theat o] BAfs)

Ao 7Ie AR EAsk d¥bE B4 9 SE5He0] A A%
£ Shapiro-Wilk testZ o]&35}5th

2) AT diawe] ke B4 9 AM F&HSo] tigh 53
A 7AZ& Chi-squared test, independent t-test,
U testE o]-&sto] 4 a}3ict

3) ¥ vRhVdAte] AAEE X 2299 o] o
b AxpHSo] AP H4E BAIsHe] ANCOVA

ol Tk AR BN A%

=

ann—-Whitney

=9
o 7HadE e 4
(analysis of covariance)2 A5}
oM 7 o] SASIGAIT, APR Fa RfolZ QIRE QAPHF S A|
o5k A ARXMR] a5 B #4517 wlizoltH40]. &t
271 partial W2 MBI &, B ARET RS

Rt 2X] g2 AAEEH Heol tigt A3 Mann-Whitney U test2
D AP hETY Yo BHE AGel MR, BF BEW  2Hskgck
Table 2. Homogeneity of General Characteristics between Two Groups (N=75)
Total (n=75) Exp. (n=40) Con. (n=35)
Characteristics Categories yort D
n (%) or Mean+SD n (%) or Mean£SD  n (%) or Mean£SD
Gender’ Male 2 (16.0) 9(22.5) 3(8.6) 2.70 101
Female 63 (84.0) 31(77.5) 32(91.4)
Age (yr)' 65~69 2 (16.0) 4(10.0) 8(22.8) 1.75 .190
70~79 47 (62.7) 23 (57.5) 24 (68.6)
80~89 6(21.3) 13 (32.5) 3(8.6)
MeanzSD 74, 85+5 52 76. 15+5 70 73.37+4.98
Education level’ None 8(10.7) 0.0) 4(11.4) 0.80 376
Elementary 31(41.3) (35 0) 7 (48.6)
Middle school 8(24.0) 0(25.0) 8 (22.9)
Over high school 8 (24.0) 2 (30.0) 6(17.1)
Health care support’ Family 68 (90.7) 37 (92.5) 31 (88.6) 0.34 .560
None-family 7 9.3) 3(7.5) 4 (11.4)
OA site’ One side 31(41.3) 3(32.5) 8(51.4) 2.76 107
Both 44 (58.7) 27 (67.5) 7 (48.6)
TKR OP* Yes 30 (40.0) 7 (42.5) 3(37.1) 0.22 637
No 45 (60.0) 23 (7.5) 22 (62.9)
NPIS Right 4.16%2.66 3.75%+2.89 4.63+2.33 -1.44 155
Left 4.57+2.66 4.95+2 51 414272 1.34 186
Perceived health status’ Good 16 (21.3) 8(20.0) 8(22.9) 2.41 299
Moderate 33 (44.0) 15 (37.5) 18 (51.4)
Bad 26 (34.7) 17 (42.5) 9(25.7)
Arthritis knowledge 17.88+2.97 17.23£2.50 18.6313.31 -2.09 071
Internal motivation 42 .45£15.74 45.33£13.81 39.16+17.31 1.71 .091
Social support 59.75+20.91 59.97+22.09 59.51£19.79 0.09 926
Obesity index BMI (kg/m2) 26.90+2 .43 26.77+2.38 27.04+2 51 -0.47 642
Waist (cm) 95.43+5 .22 94.63+4.28 96.35+6.05 -1.44 153
Musculo-skeletal index SMM (kg) 22.35+3.54 22.2313.14 22.49+3.99 -0.32 752
ASM/hight? (kg/m?) 6.66£0.79 6.72%0.75 6.60+0.85 0.64 528

Exp.=Experimental group; Con.=Control group; SD=Standard deviation; yr=year; OA=0steoarthritis; TKR=Total knee replacement; OP=0Operation;
NPIS=Numeric pain intensity scale; BMI=Body mass index; SMM=Skeletal muscle mass; ASM=Appendicular skeletal muscle mass.

"Chi-square test.
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Table 3. Homogeneity of Outcome Variables between Two Groups (N=75)
Total (n=75) Exp. (n=40) Con. (n=35)
Characteristics Mean (SD) or Mean (D) or Mean (SD) or vz p
Median (IQR) Median (IQR) Median (IQR)
Self-efficacy of PA 61.08 (15.54) 63.33 (14.47) 58.51(16.52) 1.34 183
PA (IPAQ) (METs-min/week)" 1533.00 (1377.00) 1299.00 (1434.38) 1773.00 (1295.00) -1.10 267
KOA function index 40.52 (16.77) 41.68 (16.98) 39.20 (16.67) 0.64 527
Obese-metabolic index
VAF (cm?) 115.15 (15.86) 118.44 (15.33) 38 (15.83) 1.96 .075
TG (mg/dl) (n=72)"" 136.00 (46.90) 140.14 (41.65) 131 63 (52.13) 0.77 446
HDL-C (mg/dl) (n=72)"" 47.71(9.42) 47.03 (9.69) 48.43 (9.22) -0.63 532
HOMA-IR (n=69)° 2.50 (1.55) 2.77 (1.78) 2.21(1.22) 1.51 136
Health-related QoL 0.54 (0.24) 0.55 (0.25) 0.54 (0.24) 0.30 764

Exp.=Experimental group; Con.=Control group; SD=Standard deviation; IQR=Interquartile range; PA=Physical activity; IPAQ=International physical
activity questionnaires; KOA=Knee osteoarthritis; VFA=Visceral fat area; TG=Triglyceride; HDL-C=High density lipoprotein cholesterol; HOMA-
IR=Homeostatic model assessment-insulin resistance; QoL=Quality of life.

"Mann-Whitney U test, Median (IQR); 3 person refused of the experimental group at blood test; ‘Excluded 3 person with extreme values (Exp. n=1,
Con. n=2).
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Table 4, Effects of a Physical Activity Promoting Program Based on IMB in Obese Older Adult with Knee Osteoarthritis (N=75)
Pre-test Post-test Adjusted
Variables Group Mean (SD) or Mean (SD) or ZIF p  Partial
. ) Mean (SE)
Median (IQR) Median (IQR)
Self-efficacy of PA Exp. (n=40) 63.33 (14.47) 80.41 (11.17) 78.90 (1.82) 81.92 <.001 53
Con. (n=35) 58.51 (16.52) 54.54 (18.15) 56.27 (1.70)
PA (IPAQ) Exp. (n=40) 1299.00 (1434.38) 1700.53 (2940 75) - -2.21 044 -
(METs-min/Week)" Con. (n=35) 1773.00 (1295.00) 1127.50 (1314.00)
KOA function index Exp. (n=40) 41.68 (16.98) 8(15.63) 33.22(1.51) 15.88  <.001 18
Con. (n=35) 39.20 (16.67) 40. 94 (18. 48) 42.05(1.62)
VAF (cm?) Exp. (n=40) 118.44 (15.33) 113.90 (25.11) 109.33 (2.46) 7.57 .008 10
Con. (n=35) 111.38 (15.83) 114.1 (27 93) 119.39 (2.64)
TG (mg/dl)™ Exp. (n=37) 140.14 (41 65) 138.78 (47.81) 135.72 (5.77) 0.00 965 <.001
Con. (n=35) 131.63 (52.13) 132.86 (80.52) 136.08 (5.93)
HDL-C (mg/dl)™ Exp. (n=37) 47.03 (9. 69) 50.37 (9.98) 50.93 (0.96) 9.51 .003 12
Con. (n=35) 48.43 (9.22) 47, 29 (9.32) 46.70 (0.98)
HOMA-IR' Exp. (n=36) 2.78 (1.78) 4(1.26) 1 88 (0.20) 0.34 563 .01
Con. (n=33) 2.21(1.22) 1 77 (1.25) 01(0.19)
Health-related QoL Exp. (n=40) 0.55 (0.25) 0.64 (0.18) 0 63 (0.02) 1489 <001 A7
Con. (n=35) 0.54 (0.24) 0.53(0.22) 0.53(0.02)

Exp.=Experimental group; Con.=Control group; SD=Standard deviation; IQR=Interquartile range; SE=Standard error; PA=Physical activity;
IPAQ=International physical activity questionnaires; KOA=Knee osteoarthritis; VFA=Visceral fat area; TG=Triglyceride; HDL-C=High density lipoprotein
cholesterol; HOMA-IR=Homeostatic model assessment-insulin resistance; QoL=Quality of life.

‘Mann-Whitney U test, Median (IQR); *
Con. n=2).
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