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Abstract 
Parents of children with diabetes type 1 (DT1) usually mention high stress levels as they have to 
cope with multiple demands in everyday life. Simple stress management techniques can be admi-
nistered in everyday life and thus may hold some benefit for parents with diabetic children. The 
purpose of this study was to assess to evaluate the effectiveness of a stress management program 
(relaxation breathing and progressive muscle relaxation/RB-PMR) in reducing symptoms of stress. 
Self-reported validated measures were used to evaluate perceived stress, health locus of control, 
daily routine, anxiety and depression. This is a pilot, randomized controlled trial. A total of 54 
parents were randomly assigned to the intervention group (n = 28) and control group (n = 26). In 
parents in the intervention group perceived stress, symptoms of depression and anxiety were sig-
nificantly decreased after 8 weeks of the relaxation program (0.017, 0.044 and 0.006). RB-PMR 
practice was associated with changes in physical and psychological symptoms of parents with 
children with DT1. Future studies should extend by incorporating more objective clinical and la-
boratory outcomes. 
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1. Introduction 
Stress has long been considered an important factor to the development or aggravation of psychopathology 
(Selye, 1980). The dominant scientific definition is that “stress is a state in which homeostasis is actually threat-
ened or perceived to be so”. The irregular adaptive response from the stress system can conduct a state of dis-
tress, cacostasis or allostatic overload, all of which enunciate the admission of pathology and disease (Chrousos, 
2009; McEwen, 1998). Coping has been prescribed in psychological terms by Susan Folkman and Richard La-
zarus as “a consecutively change in cognitive and behavioral efforts to handle specific external and/or internal 
requirements that are appraised as exacting” or “trascending the limits of the person” (Cohen & Kessler, 1997; 
Cummings et al., 1991). Coping in this way is an aware try to solve personal and interpersonal problems, and 
attempting to master, minimize or suffer stress or impact. 

Stress of caregivers is caused by a hormone increase for extended periods. Caregivers also experience a de-
pressive and exhausting emotional state because of the provided care to their lovely persons. There are also 
“double-duty caregivers” that they provide their care working in the healthcare field and they also feel obligated 
to do the same at home. This exhausted role can cause a reduction to their physical and mental health. We also 
consider that a part of the stress that caregivers experience is caused from how you feel about the job. For ex-
ample if somebody does not like or want to be a caregiver, actually experience higher levels of stress. People 
who provide care for a friend or family member with a long-term disease exist a chronic stress. Also, caregiving 
has been shown to influence on the immune system. For example caregivers to Alzheimer’s patients was found 
to be more depressed, they showed lower levels of life satisfaction and higher EBV antibody titresand and lower 
percentages of T-cells and TH cells than the comparison samples (Esterling et al., 1996). Caregiving has also 
been shown to have a negative affection on wound repair (Kiecolt-Glaser et al., 1995). 

Symptoms of caregiving stress include depression, anxiety and anger. Chronic stress can also cause health 
problems such as high blood pressure, diabetes and a compromised immune system (LeRoy, 2013). This influ-
ence may also reduce the caregiver’s life expectancy (Schulz et al., 1999). 

A recent study showed that salivary cortisol levels were in higher level for the women than for the men who 
work as nurses on working day. On day off the salivary cortisol levels were sufficiently lower for the men than 
for the women (Pires da Rocha et al., 2013). These findings are close to the results of another study which 
showed that women had higher salivary cortisol levels than the men did (Kunz-Ebrecht et al., 2004). But we had 
the opposite results for the day off. The levels of salivary cortisol were higher for the men than for the women. 
We can explain this observation by the excessive demands on days off.  

In this way the results of this study show that on the nurse’s day off stress is in lower levels. So, the results 
indicate that nurses are stressed while they are working.  

Parenting stress is important for indicate family dysfunction and psychopathology (Abidin, 1995). Parenting 
stress can influence on parents and their children health. For example parenting stress was shown to preside the 
relationship between perceived exposure and depressive symptoms in children with T1D (Mullins et al., 2004). 
Also the management of a child’s chronic health condition can be influenced by the parenting stress (Streisand 
et al., 2001). Barakat et al. (2007) found that higher levels of parenting stress was associated with greater se-
vereness of disease and more frequent search and utilization of health care 1 year later. According to Lazarus 
and Folkman’s (1984) stress and coping model, the Transactional, Stress and Coping Model suggest that parents’ 
adaption and stress management methods influence to chronic illness (Thomspon et al., 1993; Thompson et al., 
1992; Thompson & Gustafson, 1996). This model has also been used in other studies of parenting stress in care-
givers of children with pediatric problems (Colletti et al., 2008; Mullins et al., 2007; Streisand et al., 2001). For 
example proving care to a child with cancer is very demanding because these parents undertake responsibilities 
that they are not prepared to (Sulkers et al., 2014). 

Furthermore, mothers of children with autism spectrum disorder or other neurodevelopmental disorders expe-
rience higher levels of stress, more illnesses and psychiatric problems. A total of 243 mothers of children with 
disabilities were randomized into either Mindfulness-Based Stress Reduction (mindfulness practice) or Positive 
Adult Development (positive psychology practice). These mothers had children with autism (65%) or other dis-
abilities (35%). 85% of these mothers had increased levels of stress, 48% were depressed and 41% suffered from 
anxiety disorders. The results showed that mothers in Mindfulness-Based Stress Reduction versus Positive Adult 
Development had an improvement in anxiety, depression, sleep and well-being. Mothers of children with autism 
spectrum disorder got less improving in anxiety but did not show any other differences (Dykens et al., 2014). 
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Also parents of children with diabetes type 1 experience high levels of stress. Diabetes mellitus type 1 (T1D) 
is one of the most common paediatric diseases that caused from autoimmune destruction of insulin-producing 
beta cells of the pancreas. The classical symptoms of T1D are polyuria (frequent urination), polydipsia (increase 
of thirst), polyphagia (increase of hunger), and weight loss. A lot of studies have shown multiple risk factors, in-
cluding genetic predisposition, diet, body size, seasonality of birth, viruses and geography, except autoimmunity 
(Vehik & Dabelea, 2010; Daneman, 2005; Weinger & Jacobson, 2001; Scott et al., 2002; Warram, 2012; Gene 
Phenotypes Relationships, 2011).  

Concerning the pathophysiology T1D is related to a destruction of beta cells in the pancreas. Also an au-
toimmune response towards beta cells involving an expansion of autoreactive CD4+ and CD8+ T helper cells, au-
toantibody-producing B cells and activation of the innate immune system seems to be related to the risk factors 
(Vehik & Dabelea, 2010; Daneman, 2005; Weinger & Jacobson, 2001). 

The behavioral science literature has shown that behavioral problems are related to families that cope with 
this disease (Worral-Davies et al., 2001; Baugcum et al., 2005). 

A recent research showed that one of the most demanding disease specific issues for families of children with 
type 1 diabetes is diet management. The results showed that parents of children with T1D experienced more pa-
renting stress and perceived mealtime behavior more difficult than parents of children without a chronic illness. 
In addition, parents of children with T1D that reported higher levels of parenting stress also mentioned more 
problems and worries about their mealtime behavior management abilities (Scott et al., 2002). Also this study 
indicates that nutrition management demands maybe affiliate to low parental confidence and high levels of pa-
rental stress because mealtime behaviors were found to impact parent’s feeling of confidence about protecting of 
their child’s health. More specifically parents reported “getting worried and/or frustrated when is time to feedmy 
child,” “not sure that my child gets enough to eat,” and “not sure for my ability to manage my child’s behavior 
during mealtime.” (Scott et al., 2002; Baughcum et al., 2005; Andreou et al., 2011; Wallston et al., 1978; Lovi-
bond & Lovibond, 1995; Streisand et al., 2005; Hilliard et al., 2010; Sullivan-Bolyai et al., 2004; Wennick et al. 
2006). Also the results of a research on Journal of Psychosomatic Research (2001) showed that fathers that play 
little role in diabetes management and children perceived this as a negative situation can affect on their child-
ren’s disease, and also mothers who are unsupported by fathers cannot support their children in T1D care 
(Worral-Davies et al., 2001). 

Therapeutic psychological mediations and instructive programs can help families in coping with T1D and can 
also improve glycemic control. Interventions in dysfunctional family effects propably lead to improvements in 
family conflict and therefore to better glycemic control as all the reviewed studies support that dysfunctional 
family interactions, disciplinarian parenting, and diabetes-related family stress are related to worse glycemic 
control. Family involvement is a helpful prediction for glycemic control. When the family participates in educa-
tional programs on disease management and psychotherapeutic programs for stress management can help young 
patients cope with the stress of treatment and achieve better glycemic control. Therefore, physicians and medical 
specialists must be alert for any symptoms of stress or depression, not only in patients but also in their family 
members. Physicians could also complete a self-efficacy assessment test after each educating module for those 
families who participate in educational programs to ensure that families do not need a supplementary support.  

The aim of the people that provide care to the child or teenager and his family should be the empowerment of 
the patients and their families for acceptance of the situation and training on the skills for successful coping of 
diabetes (Jaser & Grey, 2010; Nicholson et al., 2009; Tsiouli et al., 2013). 

2. Materials and methods 
2.1. Trial Design 
This is a two-armed, parallel group, randomized controlled study with a 1:1 allocation ratio of parents with 
children with diabetes type 1 to treatment or not treatment groups and at 8 weeks of follow up. After trial com-
mencement, no change of the initial protocol (e.g. eligibility criteria) took place.  

2.2. Participants and Procedure 
The study was conducted at outpatient paediatric clinic of General Hospital of Heraklion in Crete, Greece be-
tween September 2011 and June 2012. Recruitment was performed twice per week and on the same days each 
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week. During this recruitment period all participants provided fully- informed written consents to participate in 
the 8-week study. The study was approved by the General Hospital Scientific and Ethics Committee. All partic-
ipants had children with diabetes type 1. Inclusion criteria were that participants must be 20 - 60 years of age, 
living in Crete and have children with diabetes type 1. Exclusion criteria included experiencing relapse and/or 
corticosteroid use within the last month, use of psychotropic drugs (e.g. antidepressants, benzodiazepines, anti-
psychotic and cannabis or other stimulants) and practice of other relaxation techniques (e.g. yoga). Participants 
experiencing one or more of the 43 major life events (e.g. death of spouse, job loss etc.) described in the Social 
Readjustment Rating Scale (SRRS) during the 8 weeks of follow up were also excluded from final analyses.  

2.3. Intervention and Related Measures 
Both the intervention and control group were provided with identical verbal and written information concerning 
stress and its effects on health during the ONC visit. In the intervention group, RB-PMR was administered in the 
form of an audio CD, consisting of 10 minutes of RB and 15 minutes of PMR. Parents were instructed to prac-
tice the guided RB-PMR CD twice a day for 8 weeks at home (for a maximum of 112 sessions). The RB tech-
nique is performed by taking deep diaphragmatic inspirations followed by slow prolonged expirations. RB is be-
lieved to increase parasympathetic activity eliciting the experience of alertness and re-invigoration. In the 
second phase of PMR relaxation, parents were guided through successive contractions and relaxations of differ-
ent large muscle groups in a down-top orientation, as previously described by Jacobson. In each step, the parents 
were encouraged to focus on the difference between tension and relaxation, thus, gradually sharpening the per-
ception of the relaxation response. PMR has been found to reduce perceived stress and salivary cortisol soon af-
ter the end of training (Pawlow & Jones, 2005). 

Compliance to daily recommended sessions was encouraged by telephone communication at the end of each 
week and recorded by a self-reported checklist. To provide consistency between the experimental and control 
groups, experienced health professionals also telephoned the control parents at the end of each week. During the 
telephone communication with both groups, parents were asked to report on their physical symptoms, their 
mood and their principal sources of stress during the last week. No counseling was provided during telephone 
communication with patients. At the end of 8-weeks, parents in the control group were rewarded for their par-
ticipation in the study with a relaxation CD (Carlson & Hoyle, 1993; Jacobson, 1938). 

2.4. Baseline and Outcome Measures 
Socio-demographic and disease-related variables. These variables included age, gender, marital status, educa-
tional status, income and smoking status. 

Perceived Stress Scale (PSS): The PSS is a self-reported 14-item measure of the degree to which situations in 
an individual’s life are appraised as stressful. For this purpose, respondents rated the frequency of their feelings 
and thoughts over the previous month in a five-point Likert type scale (from 0 = never to 4 = very often). There 
are seven positive and seven negative items and the total score was calculated by summing up each score after 
reversing all the positive items (min. total score = 0, max. total score = 56). Higher scores indicate higher level 
of perceived stress by the individual during the last month. PSS measurement was performed at the beginning of 
the trial and at the end of the 8-week of follow-up (Andreou et al., 2011; Cohen, Mermelstein, & Kamarck 1983). 

Health Locus of Control scale (HLC): Health locus of control was measured using the 18-item Health Locus 
of Control Scale (HLC) developed by Wallston and colleagues (1978). The respondents expressed their level of 
agreement to 18 statements in a 6-point Likert type scale (from 1 = strongly disagree to 6 = strongly agree). The 
scale is built upon three 6-item subscales, namely: “internal health locus of control” (HLC1), “external health 
locus of control” (HLC2) and “chance” (HLC3). The internal health locus of control (HLC1) measures the de-
gree in which the individual believes that he/she is responsible for his/her health status. The external health lo-
cus of control (HLC2) and chance (HLC3) represent the extent in which other people (such as medical doctors) 
or chance, respectively, are perceived by individuals as the main health determinants. After summing up an-
swers for each subscale, higher scores indicate higher strength of each type of health belief (total score range 
6-36 for each subscale). HLC measurements were made at baseline and at the end of the 8 weeks. The instru-
ment has been standardized for Greek populations (Wallston, Wallston, & DeVellis, 1978). 

A Guide to Depression, Anxiety and Stress Scale (DASS21): The Dass 21 is 21 item self-report questionnaire 
designed to measure the severity of a range of symptoms common to both Depression and Anxiety. In complet-
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ing the Dass the participants are required to indicate the presence of a symptom over the previous week. Each 
item is scored from 0 (did not apply to me at all over the last week) to 3 (applied to me very much or most of the 
time over the past week). The essential function of the Dass is to assess the severity of the core symptoms of 
Depression, Anxiety and Stress. The instrument has been standardized for Greek populations (Lovibond & Lo-
vibond, 1995). 

Measurement of salivary cortisol: Measurement of cortisol in saliva 3 times a day for both, intervention and 
control group (awakeness, 45 minutes later and 12 hours later), before and after intervention, with a special de-
vice (salivette) and then laboratory testing. 

2.5. Sample Size  
We randomized 60 participants (30 for the intervention group and 30 for the control group), but the enrolled 
sample size was smaller. The attrition rate was 20%. Finally the sample size was 54 parents of children with di-
abetes type 1.  

2.6. Randomization and Blinding  
The parents deemed eligible at baseline assessment during the ONC visit were randomly assigned to either the 
intervention or control group, using random numbers generated by an online generator (at in www.random.org). 
Randomization, baseline and final measurements were not blinded.  

2.7. Statistical Methods 
The continuous variables are expressed mainly in the form of mean ± standard deviation. In some cases also 
maximum and minimum values were used. For the discrete variables frequencies and % frequencies were used. 

Primarily in order to test differences between intervention and control groups for the different variables (de-
mographic, patterns, scales-PSS, DASS21 and salivary cortisol) independent samples t-test was used. For rele-
vant comparisons between repeated measurements before-and-after intervention we used the paired t-test. 

In the second level comparisons between repeated measurements DASS21, PSS and salivary cortisol were 
examined by applying analysis of variance with repeated measures (repeated measures ANOVA). In the above 
ANOVA model also the effects of various factors (e.g. events, gender, age) that affect the scales of anxiety, de-
pression and stress were adjusted. 

The correlation between salivary levels and scores was examined using the correlation coefficient of Pearson 
(Pearson’s rho) whereas for the differences-correlations of discrete variables the Pearson’s chi-square test was 
used. 

The results were presented using appropriate charts like scatter plots, box-plots and histograms. The analysis 
was performed using the statistical package IBM SPSS Statistics 20.0. The level of significance was set to a = 
0.05.  

3. Results 
3.1. Baseline Analyses 
The demographic characteristics of the two test groups (intervention group and control group) are shown in Ta-
ble 1. There was no significant difference in the two age groups (intervention and control) p = 0.522. Participants 
have similar demographic characteristics in terms of gender, number of children, education level, caring people 
with disabilities. The only statistical difference was observed among children less than 6 years (p = 0.029). 

The routine of individuals was assessed by a questionnaire which recorded the frequency of maintenance of 
an appropriate program for people every day mainly on feeding and sleeping. This routine was followed by 
people in the 1/3 while no statistically significant difference between those two groups was shown. Other beha-
viors and habits of the people that are also considered as positive for human, were evaluated in the same manner, 
and people were asked to rate the feeling of satisfaction of various aspects of their lives. Each person has ap-
proximately 40% of recorded good habits and the level of satisfaction people is rounded approximately to 60% 
of satisfaction. For all these three parts of the questionnaire no statistically significant difference appeared 
between the two groups (p > 0.05). 

http://www.random.org/
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Considering the life events of both groups there was no significant difference in the background between events 
low to moderate (p = 0.777), moderate to high (p = 0.610) and high to very high (p = 0.336) probability illness. 
We note that events such as death, divorce or separation imprisonment seizure have zero frequency. 

3.2. Primary Endpoint Analyses 
In this section are presented in detail in the form of Tables 2-3 and diagrams differences in scales DASS21 and 
PSS as measured between intervention and control groups as well as between repetitions. 

We observe that among the intervention and control groups no statistically significant difference was shown 
with respect to the first measurement (background). Specifically, the p-values are 0.468, 0.921, 0.799 and 0.716 
for scales DASS21 depression, DASS21 Anxiety, DASS21 Stress and PSS, respectively. Applying the above 
univariate analysis for the second measurement (end of intervention) differences appeared between scales 
DASS21 depression (p = 0.044), DASS21 stress (p = 0.006) and PSS (p = 0.017). 

 
Table 1. Demographic characteristics of the examined groups during phase one (background).                           

 
Intervention Group 

(N = 28 ) 
Control Group 

(N = 26 ) 
p-value 

Age (mean ± SD)  
[min - max] 

40.9 ± 7.0  
[27 - 59] 

39.73 ± 6.58  
[29 - 55] 0.522 

Women n (%) 18 (64,3) 18 (69.2) 0.700 

Cohabit n (%) 28 (100,0) 26 (100.0) 1.000 

Number of children (mean ± SD)  
[min - max] 

2.9 ± 1.0  
[1 - 5] 

2.7 ± 1.3  
[1 - 6] 0.571 

children under age of 6 (mean ± SD) 
[min - max] 

0.5 ± 0.64 
[0 - 2] 

1.1 ± 1.2 
[0 - 4] 0.029 

Care people with special needs (n %) 8 (28.6) 9 (36.0) 0.563 

Education level—high (n %) 5 (17.9) 4 (15.4) 0.808 

Education level—additional years (mean ± SD) 
[min - max] 

1.3 ± 2.7 
[0 - 11] 

1.5 ± 2.5 
[0 - 9] 0.803 

Smoker n (%)    

Yes 
No 

Ex-Smoker 

10 (35.7) 
11 (39.3) 
10 (18.5) 

14 (53.8) 
9 (34.6) 
3 (11.5) 

0.302 
 
 

 
Table 2. PSS and DASS21 scores between the control and intervention groups among repetitions.                         

  Intervention Group (n = 28) Control Group (n = 25)  

 DASS21 Mean Value Standard Deviation Mean Value Standard Deviation p-value 

Depression 

Baseline 10.0 10.3 12.0 9.6 0.468 

Repeated 5.6 8.8 10.6 9.6 0.044 

P (ANOVA) 0.149  

Anxiety 

Baseline 8.5 11.5 8.2 6.4 0.921 

Repeated 5.3 8.4 8.0 7.0 0.202 

P (ANOVA) 0.146  

Stress 

Baseline 14.8 11.1 15.5 9.6 0.799 

Repeated 8.1 7.2 14.8 10.6 0.006 

P (ANOVA) 0.024  

PSS 

Baseline 27.4 13.7 28.5 8.5 0.716 

Repeated 22.4 8.9 28.4 9.1 0.017 

P (ANOVA) 0.060  
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Table 3. Cortisol levels and comparison between repetitions.                                                      

  Intervention Group (n = 27) Control Group (n = 14)  

  Mean Value Standart Deviation Mean Value Standart Deviation p-value 

Cortisol 1st Measurement—Awakening −0.27 0.27 −0.27 0.15 0.922 

Baseline 
2nd Measurement—45 Minutes −0.25 0.32 −0.26 0.22 0.868 

3η Measurement—2 hours −0.65 0.23 −0.72 0.17 0.429 

 p (ANOVA) 0.746  

Cortisol 1st Measurement—Awakening −0.17 0.16 −0.24 0.19 0.181 

Repetition 
2nd Measurement—45 Minutes −0.28 0.20 −0.35 0.22 0.302 

3η Measurement—12 hours −0.53 0.20 −0.64 0.17 0.062 

 p (ANOVA) 0.789  

 
Based on the results of ANOVA repeat measurements a difference in scale DASS21 stress (p = 0.024) re-

vealed and there is a tendency for difference (p = 0.060) for the scale PSS (0.050 < p = 0.060 < 0.100). 
Note. The PSS is a self-reported 14-item measure of the degree to which situations in an individual’s life are 

appraised as stressful. For this purpose, respondents rated the frequency of their feelings and thoughts over the 
previous month in a five-point Likert type scale (from 0 = never to 4 = very often). There are seven positive and 
seven negative items and the total score was calculated by summing up each score after reversing all the positive 
items (min. total score = 0, max. total score = 56). Higher scores indicate higher level of perceived stress by the 
individual during the last month. PSS measurement was performed at the beginning of the trial and at the end of 
the 8-week of follow-up (Andreou et al., 2011; Cohen, Mermelstein, & Kamarck, 1983). The Dass 21 is 21 item 
self-report questionnaire designed to measure the severity of a range of symptoms common to both Depression 
and Anxiety. In completing the Dass the participants are required to indicate the presence of a symptom over the 
previous week. Each item is scored from 0 (did not apply to me at all over the last week) to 3 (applied to me 
very much or most of the time over the past week). The essential function of the Dass is to assess the severity of 
the core symptoms of Depression, Anxiety and Stress. The instrument has been standardized for Greek popula-
tions (Lovibond & Lovibond, 1995). 

3.3. Levels of Salivary Cortisol 
The results of salivary cortisol in the studied groups are presented in this section. The logarithm of salivary cor-
tisol of values was used. No statistically significant differences between control group and intervention group at 
baseline and at repetition. The results were tested for cortisol comparisons between groups using t-test and be-
tween the three measurements at baseline (ANOVA repeated measurements) and at repetition (ANOVA re-
peated measures).For the estimation of the effect of the intervention (CD) the differences in the levels of the first 
measurement between the intervention and control groups at baseline and at repetition were tested. Although 
there is an increase in cortisol levels in the intervention group before and after the intervention (while the control 
group remained constant) the difference is not statistically significant (p = 0.447).Similar results were observed 
when tested at the second and the third measurement (p = 0.579 and p = 0.489) respectively. 

3.4. Evaluation of Health through the Scale HL (Health Locus) and Symptom Scores 
Considering the baseline measurements showed no difference between the scales HL and symptoms except scale 
HL Chance (p = 0.047). Also the repeated measurements ANOVA showed no statistically significant difference 
between the HL scores before and after and between intervention groups-control. 

3.5. Secondary Endpoint Analyses 
In this section we examine using multiple regression the effect on the scales of DASS21 depression, anxiety and 
stress variables that may affect the process of intervention. Created three new variables to calculate the change 
in sub scales DASS21 = DASS21 at repetition − DASS21 at baseline for depression, anxiety and stress. 

The application of linear regression was performed at the presence of variables: intervention, age, gender, 
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care of persons with special needs, life events (score) in the baseline, scale DASS1 depression in the baseline, 
and the three HL scales in the baseline. We observe that there is a “lowering effect” of depression of about 5 
points (4.7) at the scale of depression DASS21 when intervention. The curve fit was relatively good R2 = 0.315. 
Corresponding task was to scale DASS21 anxiety. We also observe that there is a tendency to reduce the impact 
of stress in the range −3.4 units DASS21 anxiety when intervention. The curve fit was relatively good R2 = 
0.444. The effect of the intervention has reduced by about seven points scale stress DASS21. The curve fit was 
relatively good R2 = 0.529 (Figure 1). 

4. Discussion 
We conducted this pilot randomized controlled trial study to assess stress management treatment comprising of 
an 8-week relaxation training program (relaxation breathing and progressive muscle relaxation, RB-PMR) in 
parents of children with diabetes type 1. Our results can be summarized as the following: 1) RB-PMR practice 
significantly decreased Perceived Stress and symptoms of Depression and Anxiety. We observe that there is a 
“lowering-effect” of depression of about 5 points (4.7) at the scale of depression DASS21 when intervention. 
The curve fit was relatively good R2 = 0.315 and there is a tendency to reduce the impact of stress in the range 
−3.4 units DASS21 anxiety when intervention. The curve fit was relatively good R2 = 0.444. The effect of the 
intervention has reduced by about seven points scale anxiety DASS21. The curve fit was relatively good R2 = 
0.529. We also observed that among the intervention and control groups no statistically significant difference 
was shown with respect to the first measurement (background). Specifically, the p-values are 0.468, 0.921, 
0.799 and 0.716 for scales DASS21 depression, DASS21 Anxiety, DASS21 Stress and PSS, respectively. Ap-
plying the above univariate analysis for the second measurement (end of intervention) differences appeared be-
tween scales DASS21 depression (p = 0.044), DASS21 stress (p = 0.006) and PSS (p = 0.017). Based on the re-
sults of ANOVA repeat measurements a difference in scale DASS21 stress (p = 0.024) revealed and there is a 
tendency for difference (p = 0.060) for the scale PSS (0.050 < p = 0.060 < 0.100). 2) The results were tested for 
cortisol comparisons between groups using t-test and between the three measurements at baseline (ANOVA re-
peated measurements) and at repetition (ANOVA repeated measures). For the estimation of the effect of the in-
tervention (CD) the differences in the levels of the first measurement between the intervention and control 
groups at baseline and at repetition were tested. Although there is an increase in cortisol levels in the interven-
tion group before and after the intervention (while the control group remained constant) the difference is not sta-
tistically significant (p = 0.447) (Figure 2). Similar results were observed when tested at the second and the 
third measurement (p = 0.579 and p = 0.489) respectively. 3) Considering the baseline measurements showed no 
difference between the scales HL and symptoms except scale HL Chance (p = 0.047). Also the repeated mea-
surements ANOVA showed no statistically significant difference between the HL scores before and after and 
between intervention groups-control. 

It is acknowledged that this study has a number of limitations. Firstly, our entire primary outcome measures 
were based on self-administered self-reports as opposed to objective clinical assessments. Our laboratory results 
(increase cortisol measures for the intervention group) can be explained by participant’s behavior. Participants 
did cortisol’s measures at their home under researcher’s constructions. It was likely to fail to meet the strict in-
structions of researcher and drank coffee for example before the first or second measurement. It is known that 
coffee increases circulating cortisol concentrations in healthy people (Gavrieli et al., 2011). Furthermore, parents 
in the intervention group would be more prone to ameliorate the final measurements or underestimate symptoms, 
to positively assist study results or to satisfy their pediatricians. To minimize this source of bias, we had orga-
nized weekly telephone communication with patients of both groups, thus the sense of offer was fostered in all 
patients. Moreover, the small sample of our study may be explained by the mileage distance between the pedia-
tric-diabetologist section of the general hospital of the remaining counties of the island. Researcher visited sev-
eral times two of the counties of island but due to cost and time it was not possible to cover all of them. In addi-
tion, the time limit set for the intervention was eight weeks, which is a reasonable time to investigate the psy-
chological symptoms but quite restrictive.  

Finally, by comparing our results with the results of other similar surveys, we understand that parents of 
children with juveline diabetes experiencing severe symptoms of stress, anxiety and depression, but find ways to 
manage them, although as we mentioned the use of relaxation techniques not yet document in the literature 
(Streisand et al., 2005).  
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Figure 1. Scale Stress DASS 21 for the control and intervention groups at baseline and at repetition. 
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Figure 2. Change levels first measurement (morning) salivary cortisol between the groups before and after. 

5. Conclusion 
In sum, we provide evidence that stress management in parents of children with diabetes type 1 may merit bene-
fits of both physical and psychological well-being. Future studies should extend this preliminary finding using 
greater sample sizes, examining other similar techniques and measuring more objective laboratory (e.g. measur-
ing cortisol in blood) or clinical (e.g. counseling or psychotherapy) outcomes. We think that simple relaxation 
techniques, such as RB-PMR characterized by a higher administration and practice feasibility, should be deemed 
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as highly cost-effective, non-pharmaceutical treatments in everyday clinical practice. 
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