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Abstract

Studies show the correlation between children’s physical disabilities and parental stress. The im-
portance of the length of systemic therapy as well as stress management is emphasized in the lite-
rature. The present study aims to explore the outcome of a holistic stress management and health
promotion intervention. This is a quasi-experimental study (N = 60, 1:1 allocation ratio). The
study was conducted at ELEPAP, the Greek center for the protection and rehabilitation of the dis-
abled. Self-administered scales were used to measure lifestyle variables, perceived stress, depres-
sion, and anxiety, locus of control, and spirituality. Stress management techniques were taught to
the participants, who also attended lectures on health behaviors. Both quantitative and qualitative
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data were recorded. The objectives of the study were to reduce perceived stress levels, anxiety,
and depressive symptoms, and improve the participants’ quality of life, as well as to promote
healthy dietary patterns. Regarding the stress levels and the depression symptoms, the objectives
were achieved (r = 0.71 and r = 0.78 respectively). Lifestyle changes were also observed in nutri-
tion (r = 0.92), exercise(r = 0.51), diet (r = 0.87), routine (r = 0.92), and social support (r = 0.92).
Regarding spirituality, there was no significant difference. In conclusion, the present study de-
monstrates that intervention which combines stress management techniques with cognitive re-
structuring can reduce stress. It would be beneficial for children’s parents to implement such in-
terventions in a clinical setting.
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1. Introduction

Cerebral palsy, also known as Little’s disease, is a disorder of the Central Nervous System. It constitutes per-
manent, non-progressive anatomical damage of the motor centers of the brain, which manifests in impairments
in both mobility and posture. The World Commission for cerebral palsy defines it as “permanent, but not irre-
versible impairment of muscle tone and movement, which is caused by a damage of the evolving nervous sys-
tem before or during birth or in the first months of life” (Hodapp, 1998).

Cerebral palsy can also be defined as “a disorder of posture or movement which is persistent but not necessar-
ily permanent, caused by non-progressive brain trauma during the growth period”. It is worth noting that cere-
bral palsy is an umbrella term which includes a number of non-progressive, but often reversible motor dysfunc-
tion syndromes as secondary damage result or brain abnormalities arising in the early development stages
(Houlihan et al, 2004; Bax et al., 2014; McCubbin & McCubbin, 1987).

Cerebral palsy includes many diverse problems such as movement disorders, sensory disorders, learning dis-
abilities, attention disorders, perception and language problems, behavioral disorders and mental retardation.
Surveys have shown that about 60% of children with cerebral palsy have an intelligence quota (IQ) below 70
(Kuban & Leviton, 1994).

Research findings have shown that children with physical disabilities are an important source of parental
stress. This view is also reinforced by higher rates of divorce and depression, in both parents and siblings. Par-
ents report that greater source of stress is the inability of the child to participate in motor activities or walking,
rather than by parenting itself. The more disabilities manifested in the child the more stress the family expe-
riences. Another factor that could cause stress is the demographic characteristics of the families. For example,
single parent families, families in which parents are not married, families with low educational levels and fami-
lies in which the mother is the head of family, experience higher and more intense stress levels. Moreover, the
need for specialized services causes intense stress. Parents also experience stress because they usually spend
large amounts of money in splints, physiotherapy sessions, orthopedics, or special shoes and wheelchairs
(Abidin, 1995; Wills, 1993).

2. Materials and Methods
2.1. Study Design

This is a non randomized intervention with a total sample of N = 60 (intervention group N = 30, control group N
= 30). The study was conducted in the Greek company for the protection and rehabilitation of the disabled
(ELEPAP), and approved by the Ethics Committee in September 2014. All individuals participating in the study
gave informed, written consent and were individually informed about research aim and procedure.

2.2. Data Collection and Randomization

The inclusion criteria were having a child diagnosed with cerebral palsy aged 6 - 24 months, living in Athens,
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and good spoken and written Greek. Parents who did not meet the above criteria were excluded from this study.
Parents with psychiatric comorbidity and parents who made use of other relaxation techniques, and parents on
who were using psychotropic medications were excluded. Parents who came to ELEPAP were evaluated for the
above criteria. Those who met the inclusion criteria were briefed on the study aims and procedures, and after
consenting to join the study they chose whether they wanted to participate in the control or the intervention
group. There was no randomization due to the nature of the population (parents who had trouble finding the
personal time to participate in the study sessions) and the way the centre operates (it was requested by the direc-
tor that no randomization is performed, to accommodate the parents’ needs). Both groups were informed about
the purpose of the program in the same way. They were also made aware that the research concerned stress and
physical disabilities. In the intervention group, the role of the techniques for reducing stress, anxiety and depres-
sion levels was highlighted, whereas the control group was not given instructions for reducing stress. The par-
ticipants then completed baseline measurements. The completed questionnaires were returned within three days.
At the end of two months the diaries were delivered and the final measurements were completed.

2.3. Intervention

Intervention Group

The study comprised of an 8-week stress management and lifestyle change program including weekly sessions
of stress management, dietary counseling, physical exercise and psychoeducation. In the initial session parents
completed baseline measurements and attended a lecture on the stress system (April et al., 2012). They were in-
formed about the role of exercise, locus of control, and daily routine. They were instructed to walk daily, with a
goal of 10.000 steps per day and they were given a pedometer. Parents were encouraged to keep a structured
daily routine with emphasis on meal times, awakening time, and bedtime .The second and third meeting in-
cluded training in diaphragmatic breathing with the use of biofeedback equipment (BioTrace, Mind Media B.V.)
and PMR. Parents were given sound files with recorded instructions for the techniques and were instructed to
listen to the recording and exercise twice daily, in the morning and at night, at home. They were given a
pen-and-paper relaxation diary to self-monitor their progress. The fourth meeting included training on cognitive
restructuring and gratitude practice. Parents were given cognitive restructuring and gratitude pen-and-paper di-
aries to complete over the next week at home. In the Fifth meeting parents were also informed about diet plan
reported in the literature. The sixth meeting included training in guided imaginary (Jacobson, 1938). They were
given a pen-and-paper relaxation diary to self-monitor their progress. In the seventh meeting parents discussed
their diaries with the researcher and were further encourage to adhere to the programme. At the last session, pa-
tients completed the final measurements (Jerath et al., 2006; Kaushik et al., 2005).

2.4. Wait-List Control Group

Participants in the control group at the beginning and at the end of the study completed the same questionnaires
as those in the intervention group in order to assess the effect of stress on their health status. The difference with
the intervention group is that those in the wait-list control group received the CD containing recorded instruc-
tions for the relaxation techniques and a written patient guide used at the intervention, at the end of the study, as
an incentive to participate. The observation period of the wait-list control group also lasted two months.

2.5. Measurements

Sociodemographic variables, such as sex, age, educational level, number of children, marital status, and smok-
ing status.

Perceived Stress Levels. Perceived Stress Scale, PSS 14, weighted in Greek was used (Paloutzian & Ellison,
1982). The perceived stress scale (PSS) is a self-assessment scale with 14 items, which measures the degree to
which situations in one’s life are considered stressful on a 5-point Likert type scale. Good psychometric proper-
ties have been shown for the Greek population (Lyrakos et al., 2009; Cohen et al., 1983; Andreou et al., 2013).

Depression Anxiety Stress Scale-21. DASS-21 is a self administered questionnaire that has three subscales:
depression, anxiety and stres.16 it is graded on a five-point Likert type scale. This scale has been validated in
Greek (Lovibond & Lovibond, 1995).

The Health Lifestyle and Personal Control Questionnaire (HLPCQ). This is a 26-item tool in which the res-
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pondent is asked to indicate the frequency of adopting 26 positively stated lifestyle habits using a Likert-type
scale (1 = Never or rarely, 2 = Sometimes, 3 = Often and 4 = Always). The introductory phrase is “How of-
ten...”. There are 12 items concerning diet, 8 items referring to a daily time management, 2 items referring to
organized physical exercise and 4 items referring to practices of social support and positive thinking (e.g., posi-
tive thoughts during difficulties and emptying the mind during bedtime) (Darviri et al., 2014).

Spiritual Well-Being Scale. The self-report scale consists of 20 questions graded on a Likert-type six point
scale (Paloutzian & Ellison, 1982).

2.6. Sample Size

The intervention was successfully completed without any dropouts. Out of the 80 parents who routinely came
into the ELEPAP centre throughout the duration of the recruitment period, 70 parents met inclusion criteria and
were informed about the study. 60 of them participated, while the others refused to participate due to limited
spare time, and for health reasons. Blinded design could not be employed (Figure 1).

2.7. Statistical Analysis

Statistical analysis was done using the SPSS 21.0 program for Windows. Between-groups comparisons were
performed using non parametrical tests (within and between analysis).
I considered p value equal or smaller than 0.05 to be significant. To compare changes in outcomes between

Eligible subjects (n=80)

1 1
Subjects informed about the study (n=80) Subjects excm‘?efi (n=10)
Mental comorbidity (n=4)

Other comorbidity (n=2)
Living out of Athens (n=4)

Failed to return phone calls
J (1=2)

[ subjects included (n=70)

{ Wait-list Control Group (n=33) ]

Intervention Group (n=33)

Were not included in the Analysis
(n=3)

. ; - Lack of time / requirements of the
Were not included in the Analysis (n=3) study (n=2)

Lack of time / requirements of the study (n=1)
Health reasons (n=1)
Did not communicate back (n=1)

Lost contact with researchers (n=1)

Were analyzed (n=30)

Were analyzed (n=30)

Figure 1. Participants flowchart.
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group, the difference between the final measurement and the baseline measurement was calculated for each
scale, and Mann-Whitney U tests were run.

3. Results
3.1 Sample Description and Baseline Measurements

The average age for our sample was 36.1 years, 80% of participants were female. Groups were compared re-
garding smoking status, sex, age, number of children, educational level, and marital status. Statistically signifi-
cant difference was observed for the number of children and marginally significant for the educational level of
participants (p < 0.05 and p = 0.052 respectively). Baseline measurements between-groups were compared
(Table 1). There was a statistically significant difference between the two groups with regard to DASS score
(Anxiety subscale), HLPCQ (Total score, and subscales Dietary avoidance, Social support, Nutrition) and the
Existential Subscale of SWB (p > 0.05).

3.2. Outcomes

As seen in Table 2, there is a statistically significant difference between the two groups in PSS-14 score (p <
0.001, r = 0.79). Regarding the Anxiety and Depression subscales of DASS, there is also a statistically signifi-
cant difference between the two groups (p < 0.001, r=0.78 and r = 0.71 respectively).

Regarding the other measurements, statistically significant differences were found for the DASS Stress Subs-
cale (p < 0.001, r = 0.87), the total score of HLPCQ (p < 0.001, r = 0.92), the dimension dietary choices of the
HLPCQ (p <0.001 r =0.92), dietary avoidance of the HLPCQ (p < 0.001, r = 0.87), routine of the HLPCQ (p <
0.001, r = 0.92), Exercise of the HLPCQ (p < 0.001, r = 0.51), and the existential dimension of the SWB (p <
0.001, r = 0.54). A large effect magnitude been observed for changes in the score of the Routine of HLPCQ, and
the total score of HLPCQ. Regarding the dimension Spirituality of SWB, no statistically significant change was
found (p > 0.05).

Table 1. Social and demographic characteristics of the participants.

Intervention Group (N = 30) Wait-list Control Group (N = 30) p value
Age (min-max) 36.50 (30, 41) 35.63 (26.41) 0.21
Gender
Men (N, %) 4 (13%) 8 (27%) 0.33
Women (N, %) 26 (87%) 22 (73%)
Marital status
Married (N, %) 27 (90%) 30 (100%) 0.24
Divorced (N, %) 3 (10%) 0 (0%)
Educational attainment
Secondary education (N, %) 5(17%) 0 (0%) 0.052
Post-secondary education (N, %) 25 (83%) 30 (100%)
Smokers 5 (17%) 11 (37%) 0.14
Number of Children (min-max) 1.77 (1, 3) 1.37 (1, 3) 0.02*
Measurements
PSS (min, max) 27.9000 (43, 16) 26.6000 (30, 23) 0.203
DASS Anxiety (min, max) 3.0667 (12, 0) 4.5000 (8, 1) 0.039
DASS Stress (min, max) 6.0333 (15, 0) 7.4667 (15, 4) 0.118
DASS Depression (min,max) 4.1667 (12, 0) 4.9667 (13, 0) 0.439
HLPCQ Total score (min, max) 59.5000 (75, 44) 53.7667 (58, 46) 0.000
HLPCQ nutrition (min, max) 14.7667 (7, 22) 12.3000 (10, 15) 0.000
HLPCQ dietaryharmavoidance (min, max) 9.4333 (12, 6) 10.2667 (12, 9) 0.019
HLPCQ routine (min, max) 17.7667 (28, 8) 16.9667 (20, 13) 0.371
HLPCQ exercice (min, max) 4.1667 (7, 2) 3.5000 (5, 2) 0.073
HLPCQ social support (min, max) 12.5333 (17, 7) 10.7333 (13, 9) 0.000
SWB spiritual (min, max) 33.7000 (52, 20) 35.7000 (41, 28) 0.181
SWB existential (min, max) 30.2667 (41, 19) 33.6333 (44, 19) 0.045
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Table 2. Mann Whitney U for outcome change between groups (final measurement minus baseline measurement).

Intervention(N = 30) Control (N = 30) p value Effect size r
Mean APSS (min, max) —9.37 (-15.00, —5.00) —1.83 (-8.00, 1, 00) <0.001 0.79
AMean DASS Depression (min, max) —2.67 (=7.00, 0.00) 0.00 (—1.00, 1.00) <0.001 0.78
AMean DASS Anxiety (min, max) —1.80 (=7.00, 0.00) 0.00 (0.00, 0.00) <0.001 0.71
AMean HLPCQ exercise (min, max) 1.40 (0.00, 3.00) 0.23 (-2.00, 3.00) <0.001 0.51
AMean HLPCQ nutrition (min, max) 5.17 (3.00, 7.00) 0.00 (0.00, 0.00) <0.001 0.92
AMean HLPCQ Diet (min, max) 2.00 (0.00, 4.00) 0.00 (0.00, 0.00) <0.001 0.87
AMean HLPCQ routine (min, max) 5.53 (2.00, 8.00) 0.00 (0.00, 0.00) <0.001 0.92
AMean HLPCQ social support (min, max) 3.70 (1.00, 5.00) 0.00 (0, 00, 0.00) <0.001 0.92
AMean HLPCQ Total score (min, max) 16.97 (7.00, 23.00) 0.00 (0.00, 0.00) <0.001 0.92
AMean SWB spiritual (min, max) 0.30 (—4.00, 6.00) 0.00 (0.00, 0.00) 0.178 0.17
AMean SWB existential (min, max) —1.30 (—6.00, 7.00) 0.00 (0.00, 0.00) <0.001 0.54

4. Discussion
4.1. Result Interpretation

This interventional study evaluated the effect of an eight week behavioral change program with stress manage-
ment as its main component, implemented on parents of children with cerebral palsy. The intervention included
diaphragmatic breathing, progressive muscle relaxation, and guided imagery training, audiovisual material on
exercise and nutrition, as well as training on cognitive restructuring and gratitude exercises.

The objectives of the study were to reduce stress and anxiety levels, to reduce depressive symptoms, to im-
prove parents’ quality of life, and to promote healthy dietary patterns. Regarding stress levels and depression
symptoms, the objectives were achieved (r = 0.71, r = 0.78). Through the intervention program, a change in life-
style was observed in relation to social support and dietary patterns (HLPCQ diet r = 0.92, HLPCQ exercise r =
0.51, HLPCQ Diet r = 0.87, HLPCQ routine r = 0, 92, HLPCQ social support r = 0.92). It is worth mentioning
that, based on demographic data in Table 1. The intervention group as compared to the wait-list control group
had originally reported better health related behaviours, thereby demonstrating an interest in self-care beha-
viours, a fact which may account for the great difference in final scores between the two groups.

4.2. Comparison with Literature Findings

The model of family adaptation, i.e. is the so-called model of “Dual AVGCH”, aims to reduce parental stress.
Therefore it was not possible to identify similar interventions in the existing literature, so as to compare against
the intervention program implemented in this study. In addition, the intervention programs found in the literature
do not refer to the parents themselves but to all caretakers of people with disabilities in general. Finally, many of
the stress management programs in other studies are delivered to parents online. However, programs which ap-
plied stress management techniques, particularly mindfulness interventions to parents of disabled people, also
had positive results on reducing stress and depression levels (Heaman, 1995; Ainbinder et al., 1998; Benn et al.,
2012; Minor et al., 2006; Singer et al., 2007). A metanalysis of studies implemented on parents of children with
various developmental disorders demonstrated that cognitive restructuring and behavioural interventions signif-
icantly reduce parental stress levels (Jones & Passey, 2005; Hastings & Beck, 2004).

4.3. Generalization and Limitations of the Study

Generalization of our results is limited to parents with similar socio-demographic background as the sample of
this study (parents of children with cerebral palsy, aged in their mid-thirties, living in an urban environment, of
post-secondary education).

There are several limitations in this study. Blinded study design could not be implemented and compliance
with the program could not be verified in any way other than through the participants’ self-report diary record-
ings. Furthermore, self-report measures combined with the lack of blinding, means that parents in the interven-
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tion group could have given favorable answers to the final measurements. Another drawback is that the demon-
stration of the techniques of the program was done gradually over a period of eight weeks, therefore, the time
available for each technique to have an impact in outcomes was not the same. A key drawback in conducting the
study was the lack of time. Sessions took place in a time limit of 20 minutes, because they were scheduled to
coincide with the parents’ regular physiotherapist and occupational therapist appointment, so as to enable par-
ents to attend the intervention program. This made the implementation of the program harder for the researcher
due to time pressure. Moreover, due to the fact that children were often ill during the week, it was difficult for
parents to be consistent, which affected the group dynamic. Sometimes, the small space allocated for the pro-
gram (an office also used by other staff members for various purposes), hindered proper implementation. In ad-
dition, since the meetings took place in the infant department of ELEPAP, there was often loud noise, disrupting
the meetings.

5. Conclusion and Suggestion

In summary, the present study demonstrates that programs which combine stress management techniques with
cognitive restructuring yield positive results in reducing stress levels in parents of children with cerebral palsy.
These findings should be confirmed by future studies with larger sample sizes. It would be practical to conduct
the program online, to accommodate parents who are employed, but also for parents residing outside the Athens
area. It might be useful to reduce the number of sessions. This would enable to add other techniques in the in-
tervention program. Furthermore, the allocation of a more private and quiet space for the implementation of the
program would allow parents to be more relaxed and engage more. Finally, it would be interesting to implement
this research in a clinical environment, where other health professionals could be involved.
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