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Table 2. Adjusted mean changes (±SD) of primary outcomes by study groups and effect sizes

Outcome Intervention group (n = 25) Control group (n = 28) p Effect size (Cohen’s d)

(D) PSS ± PLACE -2.6 (±1.1) 1.3 (±1.1) 0.011* 0.71

(D) HLC1 ± SD Internal -10.7 (±1.77) -8.78 (±1.70) 0.448 0.21

(D) HLC2 ± SD Chance 0.59 (±1.25) 1.45 (±1.20) 0.511 0,14

(D) HLC3 ± SD Powerful others -0.14 (±0.709) 0.01 (±0.681) 0.883 0.04

(D) HbA1c ± SE -0.23 (±0.10) 0.11 (±0.09) 0.015 * 0.73

litus, occupation, smoking habits) were associated 
with greater levels of stress. We found that men 
(Spearman’s rho=-0.312, p=0.026) and patients of 
higher socioeconomic status Spearman’s rho= -0.314, 
p=0.025) experienced less stress in relation to women 
and people of lower socioeconomic level, respectively.

DISCUSSION

This randomized clinical trial was conducted to 
evaluate the effect of stress management through 
an 8-week relaxation program. Our results can be 
summarized as the following: RB-PMR significantly 
reduced perceived stress and glycosylated hemoglobin 
with medium effect sizes recorded (Cohen’s d=0.71 
and 0.67, respectively). In addition, higher baseline 
perceived stress was associated with greater PSS 
decrease. The three HLC subscales did not change 
significantly. Regarding stress symptoms, the physi-
cal, but not psychological, symptoms score decreased 
in the intervention group with moderate effect size 
(Cohen’s d=0.66). In addition, patients with diabetes 
in the intervention group practiced the relaxation 
technique 0.8 times per day. Patients with a higher 
BMI and the most recent diabetes diagnosis showed 
better compliance with the program. However, no 
dose-response relationship between times of practice 
and primary outcomes was noted. Furthermore, female 
gender and low socioeconomic level were linearly 
associated with higher perceived stress at the begin-
ning of the intervention. Finally, the baseline cortisol 
profile was blunted in the intervention group; after 
intervention, the cortisol profile was normal in both 
groups. Mean cortisol changes were not statistically 
significant.

Regarding the effect of RB-PMR on stress levels 
in patients with type 2 diabetes, there are no recent 
research data. However, previous studies suggest 

Figure 2. Correlation between changes in Perceived Stress 
Score between the two study groups. Patients with higher base-
line stress levels practicing RB-PMR for 8 weeks showed a 
larger reduction in PSS.

only individuals with increased BMI (Spearman’s 
rho=0.425, p=0.035) and shorter disease duration 
(Spearman’s rho=-0.463, p=0.034) were linearly 
associated with better compliance with relaxation 
treatment instructions. 

Finally, it was examined whether certain variables 
(age, sex, level of education, use of insulin, diabetes 
history, socioeconomic level, number of children, 
body mass index, HbA1c, duration of diabetes mel-


