
IESM protocol provides convenient, zero-distance, and accessible health services. The findings 
showed that the IESM protocol can facilitate reduction in the weight, body mass index, and waist 
circumference of adults with metabolic syndrome, indicating that the protocol is feasible in practice.
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Metabolic syndrome is a cluster of conditions 
that may be difficult to control. If any of these 
conditions are not well-controlled, it may cause 
serious diseases, develop several complications, 
and even lead to life-threatening problems.

The GEE models analysis showed that the 
interactions of group and time on physiological 
indicators were significant. After controlling the 
age variable, within-group effect showed that 
the experimental group had greater improvement 
on weight, body mass index, waist circumference, 
systolic blood pressure, glycated hemoglobin, 
total cholesterol and triglyceride at sixth week 
and third month when computed with pretest. 
Conversely, the control group had significant 
increase on weight, body mass index, waist 
circumference, systolic blood pressure, and 
diastolic blood pressure at third months. After 
controlling the age and pretest variables, 
between-group effect showed that the body 
weight (MD = -2.67 kg, p < .001), body mass 
index (MD = -0.18 kg/m2, p = .003), and waist 
circumference (MD = -3.51cm, p = .016) of the 
experimental group at three months was 
significantly better than the comparison group.

The aim of the study was to explore the effects 
of the Internet interactive Empowerment-based 
Self-Management (IESM) protocol on adults 
with metabolic syndrome.

Design: A two-group, pretest–posttest, double-
blind pilot randomized controlled trial.
Settings and participants: Based on 
convenience sampling, we recruited 16 adults 
with metabolic syndrome from the southern 
Taiwan.
Methods: With a randomized block design, the 
participants were divided into two groups, an 
experiment and a comparison group with eight 
adults respectively. The experiment group 
received the IESM protocol for 6 weeks and 
routine care. On the other hand, the 
comparison group received the online self-
management health education and routine 
care. In this study, the physiological parameters 
of metabolic syndrome were used to evaluate 
the effects of IESM protocol. The generalized 
estimating equation (GEE) models were used 
to analyze.
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Table 1.  Physiological effects of IESM through generalized estimating equations (GEE) analysis. (N=16)
pretest(n=8/group) posttest1(n=8/group) posttest2(n=8/group)

Item mean SD Z pa mean SD βb pb mean SD βc pc
Weight (kg) -.68 .495

EG 77.51 18.29 76.91 17.49 -0.60 < .001*** 76.34 17.67 -1.18 < .001***

CG 79.99 15.95 80.65 16.30 0.66 < .001*** 80.83 16.05 0.84 < .001***

βd -1.53 -2.7
pd .032* < .001***

BMI (kg/m2) 0.00 1.000
EG 27.94 5.05 27.76 4.80 -0.18 < .001*** 27.56 4.93 -0.38 < .001***

CG 27.55 5.37 27.75 5.43 0.20 < .001*** 27.83 5.38 0.28 < .001***

βd -0.46 -0.81
pd .069 .003**

Waist Circumference (cm) -.84 .400
EG 93.69 13.30 93.13 12.95 -0.56 < .001*** 92.00 13.07 -1.69 < .001***

CG 97.25 8.80 97.25 9.84 0.00 1.000 98.81 9.31 1.56 < .001***

βd -0.02 -3.51
pd .977 .016*

SBP(mmHg) -1.16 .248
EG 122.13 18.73 119.50 17.52 -2.63 < .001*** 120.25 17.85 -1.88 < .001***

CG 135.00 21.62 130.25 24.98 -4.75 .077 140.81 26.29 5.81 < .001***

βd 3.99 -4.31
pd .682 .649

DBP(mmHg) -1.16 .247
EG 82.00 11.85 79.94 8.19 -2.06 .477 80.00 8.39 -2.00 .525
CG 90.19 15.51 88.44 16.52 -1.75 < .001*** 95.63 17.58 5.44 < .001***

βd -2.53 -4.54
pd .692 .440

Fasting glucose (mg/dl) -.84 .399
EG 93.75 8.88 93.00 6.37 -0.75 .323 89.13 11.81 -4.63 < .001***

CG 101.25 18.99 101.75 19.07 0.50 .954 113.00 34.48 11.75 .294
βd -0.59 -20.01
pd .932 .233

HbA1C(%) -.32 .752
EG 5.83 0.45 5.88 0.38 0.05 < .001*** 5.70 0.33 -0.13 < .001***

CG 5.94 0.82 5.85 0.49 -0.09 < .001*** 5.81 0.50 -0.13 < .001***

βd 0.03 -0.08
pd .736 .432

Total Cholesterol (mg/dl) -.74 .462
EG 208.25 42.88 201.63 50.14 -6.63 < .001*** 202.88 47.38 -5.38 < .001***

CG 213.38 33.76 217.13 27.23 3.75 .256 214.13 16.23 0.75 .905
βd -19.23 -12.85
pd .018* .242

Triglyceride (mg/dl) -.53 .600
EG 188.25 116.58 177.88 109.14 -10.38 < .001*** 176.38 115.71 -11.88 < .001***

CG 142.38 45.92 169.88 84.46 27.50 .006** 149.63 51.15 7.25 .702
βd -40.89 -4.17
pd .179 .774

HDL(mg/dl) -.42 .673
EG 44.00 7.69 43.00 9.17 -1.00 < .001*** 42.38 8.00 -1.63 < .001***

CG 43.38 3.34 43.38 5.15 0.00 1.000 43.50 4.44 0.13 .934
βd -0.62 -3.46
pd .742 .172

Note: EG: experiment group, CG: comparison group; a Mann-Whitney U test: Comparison between-group of 
pre-test；Generalized estimating equations (GEE) analysis: b posttest1 vs. pretest (control age); c posttest2 vs. 
pretest (control age); d experiment group vs. comparison group (control age and pretest); *p< .05, **p< .01, 
***p< .001


