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Abstract
Background: Caregivers of children with developmental disabilities experience high
levels of stress, anxiety, depression and disturbed sleep. Mind—body practices that
cultivate conscious awareness, such as Cyclic Meditation (CM), may offer a low-cost
adjunct to support caregiver well-being.
Aim: To examine the association between participation in a 30-day CM programme and
changes in psychological distress and sleep quality among caregivers.
Methods: In a non-randomised, quasi-experimental design, 74 caregivers (47 CM; 27
control) completed pre- and post-assessments. Depression, anxiety and stress were
measured with the Depression Anxiety Stress Scales (DASS-21), and sleep quality with
the Pittsburgh Sleep Quality Index (PSQI). Between-group differences at post-test were
analysed using analysis of covariance adjusting for baseline scores; effect sizes and 95 %
confidence intervals were calculated.
Results: After 30 days, CM participants showed large within-group reductions in
depression, anxiety and stress and improved sleep quality. Adjusted between-group
analyses indicated significantly lower post-test scores for CM participants compared with
controls (partial n* = 0.43-0.62 across outcomes). The control group showed minimal
change on DASS-21 measures and only modest improvement in PSQI.
Conclusions: Participation in a brief, structured CM programme was associated with
markedly lower self-reported psychological distress and better sleep quality in caregivers.
Because allocation was non-randomised, no active comparator was included and
outcomes were measured only immediately post-intervention, these findings represent
associations rather than proof of causality. Randomised controlled trials with extended
follow-up and objective measures are warranted to confirm and extend these preliminary
results.
Keywords: Cyclic Meditation; Conscious awareness; Caregivers; Stress; Anxiety;
Depression; Sleep quality

Introduction caregivers. Compared with parents of

typically developing children, these
Caring for children with developmental caregivers frequently report higher levels
disabilities places substantial and ongoing of stress, anxiety, depression and disrupted
psychological and physical demands on sleep (Feizi et al., 2014; Hayes & Watson,
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2013; Singh & Ali, 2023; Raina et al.,
2004). Poor sleep further amplifies
emotional dysregulation and caregiver
burden, creating a cycle of fatigue and
psychological distress that undermines
caregiver health, family functioning and
the ability to provide consistent support
(Alhola& Polo-Kantola, 2007;
GuvenBaysal&Corabay, 2024). Scalable,
non-pharmacological interventions are
therefore needed, as long-term reliance on
medication for stress or sleep is rarely
sustainable.

Mind-body practices that cultivate
conscious awareness, such as yoga and
meditation, have demonstrated benefits for
stress reduction and sleep regulation across
both healthy and clinical populations (de
Manincor et al.,, 2016; Chhugani et al.,
2018). Meta-analyses report moderate
pooled effects on stress, anxiety and
depression (standardised mean difference
~ -0.5) and clinically meaningful
improvements in sleep quality, with
pooled Pittsburgh Sleep Quality Index
(PSQI) reductions of 3—4 points (Pascoe et
al., 2017; Schleinzer et al., 2024; Ong et
al., 2014). Among caregivers, integrated
yoga has produced =35 % reductions in
depression and =28 % improvements in
PSQI among Alzheimer’s caregivers
(Chhugani et al., 2018), and individualised
yoga has yielded =40 % reductions in
depression and anxiety in primary care
populations (de Manincor et al., 2016). Yet
few studies have examined parents of
children with developmental disabilities
specifically.

Cyclic Meditation (CM), developed at S-
VYASA University, is a structured yoga-
based programme alternating mild physical
stimulation with deep relaxation under
mindful awareness (Subramanya&Telles,
2009; Telles et al., 1993; Vinchurkar et al.,
2014; Ranisha&Kumari, 2024). This

quasi-experimental study investigated the
association between CM and validated
measures of depression, anxiety, stress
(DASS-21) and sleep quality (PSQI) in
caregivers of children with developmental
disabilities.

3.Methods
Study Design and Setting

We conducted a two-group, pre—post,
quasi-experimental study to examine the
association of Cyclic Meditation (CM)
with psychological distress and sleep
quality in caregivers of children with
developmental disabilities. The study took
place at the All India Institute of Speech
and Hearing (AIISH), Mysuru, India, in
collaboration with S-VYASA University.
Ethical approval was granted by the AIISH
Research  Department, and  written
informed consent was obtained from all
participants. The design and reporting
adhered to STROBE recommendations for
observational interventions and to the
CONSORT extension for non-randomised
designs.

Participant Flow and Recruitment

Caregivers  were recruited through
outpatient clinics and community outreach
programmes at AIISH. Eligibility criteria
included: (i) primary caregiver of a child
diagnosed with autism spectrum disorder,
intellectual disability, ADHD or hearing
loss; (i) age =>18 years; and (iii)
willingness to participate in a 30-day
programme. Exclusion criteria were acute
medical or psychiatric illness or concurrent
participation in structured yoga/meditation.
Of 90 caregivers screened, 78 enrolled; 74
(47 CM, 27 control) completed both
baseline and post-intervention assessments
(Figure 1).

Fig 1: shows the CONSORT-style flow of participants through screening, allocation, attrition,

and analysis.
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Participants were scheduled by
convenience into the CM or control
condition, resulting in a non-randomised
design. Control participants continued
usual care and were offered CM after the
study period. We acknowledge that the
absence of randomisation and of an active
comparator may introduce bias and limits
causal inference.

Sample Size and Power Analysis

A priori power analysis (G*Power 3.1)
assumed a large effect size (Cohen’s d =
0.80), a = 0.05 (two-tailed) and 80 %
power, indicating a minimum of 52
participants. To accommodate attrition,
approximately 90  caregivers  were
approached.

Participant Flow and Group Allocation
As shown in Figure 1, 90 caregivers were
assessed for eligibility. Twelve were
excluded (six did not meet inclusion
criteria and six declined participation),
leaving 78 enrolled participants. Fifty were
allocated to the Cyclic Meditation (CM)
intervention group and 28 to the wait-list
control group. All 50 intervention
participants initially received the allocated
CM programme; two were lost to follow-
up before post-intervention assessment.
One participant in the control group was
lost to follow-up. Thus, 47 CM

!
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participants and 27 control participants
completed both baseline and post-
intervention  assessments and  were
included in the final analysis.

Intervention

The CM programme, delivered by certified
S-VYASA instructors, consisted of ~30-
minute sessions incorporating opening
prayer, Instant Relaxation Technique,
Linear Awareness—Tadasana,
ArdhakatiChakrasana, Quick Relaxation
Technique, Vajrasana—Shashankasana—
Ushtrasana, Deep Relaxation Technique
and closing prayer (Nagendra&Telles,
2004). Sessions occurred in groups of 8-
12 participants, five times per week for six
weeks. Completers attended a mean of
276 *+ 1.8 sessions (range 25-30).
Adherence was defined as >80 %
attendance. Two intervention participants
and one control participant were lost to
follow-up. No adverse events were
reported.

Measures

Psychological distress: Stress, anxiety
and depression were assessed with the 21-
item Depression Anxiety Stress Scales
(DASS-21; Lovibond&Lovibond, 1995).
Sleep quality: Measured with the
Pittsburgh Sleep Quality Index (PSQI;
Buysse et al., 1989).



Demographics: Age, sex, education,
relationship to the child, number of
children and child’s diagnosis were

recorded to describe the sample and
explore potential confounders.

All instruments were administered at
baseline and immediately post-intervention
by trained assessors blinded to group
allocation.

Statistical Analysis

Analyses were conducted in IBM SPSS
Statistics (v29). Baseline differences were
tested using independent-samples t-tests
for continuous variables and ¥? or Fisher’s
exact tests for categorical variables.
Within-group pre—post changes were
examined with paired-samples t-tests.
Between-group differences at post-test
were analysed with analysis of covariance
(ANCOVA) controlling for baseline
scores. Adjusted means with standard
errors (SE) are reported. Within-group
effects are expressed as Cohen’s d (paired-
samples), and between-group effects as

plots) and showed substantial
violations.

Results

Participant Characteristics

Seventy-four caregivers completed both
baseline and post-intervention assessments
(Cyclic Meditation group: n = 47; control
group: n = 27). Participants in the
intervention group had a mean age of 33.6
+ 5.9 years, compared with 30.5 + 4.8
years in the control group. Most
respondents were mothers, with a smaller
proportion of fathers and other relatives.
The median number of children was two
(IQR 1-2) in the intervention group and
one (IQR 1-2) in the control group. The
mean age of the child receiving special
care was 5.3 = 1.2 years in the intervention
group and 5.2 + 1.3 years in the control
group. Children’s diagnoses included
autism spectrum disorder (ASD), ASD
with  specific learning disorder or
intellectual disability, hearing loss, and
ADHD or other conditions. No statistically

no

partial n?> with 95 % confidence intervals. significant differences were observed
Bonferroni and  false-discovery-rate between groups at baseline on
corrections were applied for multiple demographic  variables or outcome
comparisons. Assumptions of ANCOVA measures (p > .05; Table 1).
were checked visually (residual and Q—Q
Table 1. Baseline characteristics of participants by group (N =74
Intervention
Variable (n=47) Control (n=27) | p-value*
Age, mean + SD (years) 33.6+5.9 30.5+4.8 0.08
No. of children, median (IQR) | 2 (1-2) 1(1-2) 0.09
Special child age, mean £ SD 53+12 52+13 0.67
Diagnosis of child, n (%)
— Autism spectrum disorder
(ASD) 24 (51%) 12 (44%)
— ASD with SLD / ID 10 (21%) 3 (11%)
— Hearing loss / HL 6 (13%) 5 (18%)
— ADHD / other 7 (15%) 7 (26%)
Note: median (IQR) due to non-normal

Values are presented as mean + SD for
continuous variables or n (%) for
categorical variables unless otherwise
stated. Number of children is presented as
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distribution. P-values were obtained using
independent-samples t-tests for continuous
variables and y? or Fisher’s exact tests for
categorical variables. ASD = autism



spectrum disorder; SLD = specific
learning disorder; ID = intellectual
disability; HL = hearing loss. No

statistically significant differences were
observed between groups at baseline.
Exploratory Analysis of Demographic
Variables

Exploratory analyses indicated that
baseline demographic and caregiving

characteristics  (age, sex, education,
relationship to the child, number of
children and diagnosis) were not

significantly associated with initial DASS-
21 or PSQI scores, nor did they moderate
pre—post changes within either group (all p
>.10). High adherence (>80 % attendance)

was observed across demographic strata.
These findings suggest that the observed
improvements in psychological distress
and sleep quality were consistent across
caregiver subgroups, although the modest
sample size limits power to detect small
moderating effects.

Psychological Outcomes

Participants in the Cyclic Meditation group
reported large within-group reductions in
depressive symptoms, whereas the control
group showed no meaningful change.
ANCOVA adjusting for baseline scores
confirmed highly significant between-
group differences at post-test with very
large effect sizes (Table 2; Figure 2).

Table 2. DASS-Depression (Adjusted ANCOVA and Within-Group Changes)

Adjusted

Pre- Post Post Mean p

Mean Mean Mean* Change (95 | (paired | Cohen’s dz
Group N | (SD) (SD) (SE) % CI) ) (95 % CI)
Interventi 13.4 =5.1[-5.9, [<0.000 |-1.84[-2.18,
on 47 | (3.7) 8.3(2.6) |8.2(0.3) —4.3] 1 —1.50]

11.2 11.1 —0.1[-0.5, —0.07 [-0.39,
Control 27 | (4.6) (4.6) 11.3(0.4) | +0.3] 0.7 +0.25]

Between-group adjusted difference at Post* (Intervention — Control) = —4.38 points (p <
0.0001, Partial n> = 0.53)
<sub>Notes: Same conventions as Table 1. Negative values = improvement. Partial n?
around 0.5 reflects a very large between-group effect. </sub>

Figure 2.

Effect of the intervention on DASS—Depression scores.Mean (£95 % CI) Depression
scores at pre- and post-test for the intervention and control groups.
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Cyclic Meditation participants showed marked reductions in anxiety symptoms, whereas the
control group showed a slight, non-significant increase. ANCOVA adjusting for baseline
scores confirmed highly significant between-group differences at post-test with very large
effect sizes (Table 3; Figure 3).

Psychological Outcomes — Anxiety

Table 3. DASS-Anxiety (Adjusted ANCOVA and Within-Group Changes)

Adjusted

Pre- Post Post Mean

Mean Mean | Mean* Change p Cohen’s dz
Group N (SD) (SD) (SE) (95% CI) | (paired) | (95 % CI)

10.3 6.1 —4.2 [-4.8, -1.96 [-2.31,
Intervention | 47 (3.3) (2.9) |6.0(0.3) —3.6] <0.0001 | —1.60]

9.3 9.8 +0.4 [-0.1, +0.32 [-0.03,
Control 27 (3.6) (35) |9.9(0.4) +1.0] 0.1 +0.66]

Between-group adjusted difference at Post*(Intervention — Control) = —4.42 points (p <
0.0001, Partial n?> = 0.60)

<sub>Notes: Same conventions as Table 1. Lower scores indicate less anxiety. Negative
mean change denotes improvement. Effect size interpretation: small ~0.2, medium ~0.5, large

>0.8. </sub>

Figure 3.

Effect of the intervention on DASS—-Anxiety scores.Mean (£95 % CI) Anxiety scores at
pre- and post-test for the intervention and control groups.
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Psychological Outcomes — Stress

The Cyclic Meditation group exhibited large reductions in stress symptoms compared with
virtually no change in the control group. ANCOVA adjusting for baseline scores confirmed
highly significant between-group differences at post-test with very large effect sizes (Table 4;

Figure 4).

Table 4. DASS-Stress (Adjusted ANCOVA and Within-Group Changes)

Adjusted

Pre- Post Post Mean p

Mean Mean Mean* Change (95 | (paired | Cohen’s  dz
Group N | (SD) (SD) (SE) % CI) ) (95 % CI)
Interventi 13.8 —4.7 [-5.3,]<0.000 |-2.25 [-2.62,
on 47 | (3.1) 9.1(26) [9.0(0.3) |—4.1] 1 —1.89]

12.2 12.3 +0.2 [-0.3, +0.14 [-0.16,
Control 27 | (4.3) (4.7 12.4 (0.4) | +0.6] 0.46 +0.45]

Between-group adjusted difference at Post*(Intervention — Control) = —4.63 points (p <
0.0001, Partial n2 = 0.62)

<sub>Notes: Pre = baseline score; Post = follow-up score. Adjusted Post Mean = estimated
marginal mean from ANCOVA controlling for baseline. Cohen’s dz is the paired-samples
effect size; 95 % Cls are approximate. Partial n? >0.14 indicates a large effect. </sub>

Figure 4.

Effect of the intervention on DASS-Stress scores.Mean (95 % CI) Stress scores at pre-
and post-test for the intervention and control groups.
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Sleep Outcomes — PSQI

Sleep quality improved substantially in the Cyclic Meditation group relative to only modest
change in the control group. ANCOVA adjusting for baseline scores confirmed a significant
between-group difference at post-test with a large effect size (Table 5; Figure 5).

Table 5: Pittsburgh Sleep Quality Index (PSQI): Adjusted ANCOVA and Within-

Group Changes
Adjusted Mean
Post Post Change Cohen’s
Pre-Mean | Mean | Mean* 95 % dz (95 %
Group N (SD) (SD) (SE) Cl) p (paired) | CI)
-5.6 -1.95
8.8 [—6.4, [-2.30,
Intervention | 47 | 14.4(3.9) | (3.1) 8.7 (0.3) —4.7] <0.0001 —1.60]
-1.3 —-0.57
11.5 [-2.1, [—0.88,
Control 27 | 12.7(4.7) | (3.3) 11.6 (0.4) | —-0.4] 0.0065 —0.26]

Between-group adjusted difference at Post* (Intervention — Control) = —3.65 points (p <
0.0001, Partial n*> = 0.43)

<sub>Notes: PSQI = Pittsburgh Sleep Quality Index. Lower scores = better sleep quality.
Adjusted Post Mean from ANCOVA controlling for baseline. Cohen’s dz and Partial n?
interpreted as above. </sub>

Figure 5.

Effect of the intervention on PSQI scores.Mean (£95 % CI) PSQI scores at pre- and post-test
for the intervention and control groups.
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This non-randomised, quasi-experimental
study explored the association of a 30-day
Cyclic Meditation (CM) programme with
psychological distress and sleep quality in
caregivers of children with developmental
disabilities.  Across  four validated
outcomes—depression, anxiety and stress
(DASS-21) and sleep quality (PSQI)—
participants in the CM group reported
large, clinically meaningful improvements
relative to controls. Adjusted analyses of
covariance controlling for baseline scores
indicated highly significant between-group
differences at post-test with very large
effect sizes (partial n?> = 0.43-0.62).
Within-group changes in the CM arm were
substantial (paired-samples Cohen’s dz =~
—1.8 to —2.3), whereas the control arm
showed negligible change on DASS
measures and only modest improvement in
PSQI. All primary outcomes remained
significant after multiplicity correction
(Bonferroni/FDR). For example, the mean
PSQI reduction of —5.6 points in the CM
group exceeded the pooled 3-point
reduction reported in prior meta-analyses
of meditation and yoga interventions (Ong
et al., 2014; Pascoe et al., 2017; Schleinzer
et al., 2024). Because allocation was not
randomised and no active comparator was
included, residual confounding and
expectancy effects cannot be excluded,;
these findings should therefore be
interpreted as associations rather than
evidence of causality.

Exploratory analyses suggested that
baseline demographic and caregiving
characteristics did not significantly
influence initial scores or pre—post
changes. Improvements appeared
consistent across caregiver subgroups,
although the modest sample size limits
power to detect small moderating effects.
Comparison with Prior Research

The present findings extend evidence on
yoga-based interventions for caregivers.
Integrated yoga programmes have been
linked to =35 % reductions in depression
and =28 % improvements in PSQI among
Alzheimer’s caregivers (Chhugani et al.,
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2018), and individualised yoga has
produced =40 % reductions in depression
and anxiety in primary care populations
(de Manincor et al., 2016). Recent
systematic reviews report moderate pooled
effects for stress reduction (SMD = —0.55)
and PSQI improvements of 3-4 points
across diverse populations (Schleinzer et
al., 2024). Our results are consistent with
earlier yoga and meditation studies
showing reductions in stress, anxiety and
depression in high-stress groups (Pascoe et
al., 2017; Subramanya&Telles, 2009;
Black &Slavich, 2016). In this study,
participants in the CM group reported
mean reductions of 5.1-5.6 points on
DASS-Depression and PSQI, with very
large within-group effects (Cohen’s dz =
—1.8 to —2.3; partial n? up to 0.62). These
magnitudes exceed the average effects
reported in meta-analyses of meditation
interventions (SMD —0.5 to —0.8; Pascoe
et al., 2017). Taken together, these
converging data highlight CM as a
potentially low-cost, scalable adjunct for
caregivers of children with developmental
disabilities, an underserved population at
high psychological risk.

Potential Mechanisms and Future
Research

Because this non-randomised study did not
assess physiological biomarkers, the
pathways underlying the observed
associations remain speculative.
Nonetheless,  prior  research  offers

biologically plausible explanations. CM
has been associated with enhanced
parasympathetic activity and a shift in
sympathovagal balance toward relaxation
(Subramanya&Telles, 2009; Vinchurkar et
al., 2014). Meditation practices more
broadly are linked to modulation of the
hypothalamic—pituitary—adrenal axis,
including lower circulating and salivary
cortisol and a more adaptive diurnal
cortisol slope (Pascoe et al., 2017), as well
as reductions in  pro-inflammatory
cytokines such as interleukin-6 and C-
reactive protein (Black &Slavich, 2016).
Neuroimaging studies show structural and



functional changes in prefrontal-limbic
regions—including the amygdala and
hippocampus—after meditation, which are
implicated in enhanced attentional control
and emotion regulation (Fox et al., 2016).
Improved sleep quality itself may act as
both an outcome and a mediator;
meditation has been associated with better
subjective sleep and favourable nocturnal
autonomic profiles (Ong et al., 2014),
which may restore HPA homeostasis and
enhance daytime resilience. Future studies
should test these mechanisms directly
using objective measures such as heart-rate
variability, cortisol, inflammatory
cytokines and actigraphy, and employ
randomised controlled designs with active
comparators and longer follow-up to
confirm and extend these preliminary
findings.

Strengths and Limitations

This study has several strengths. The
Cyclic Meditation protocol was
standardised, replicable and delivered
under supervision, supporting intervention
fidelity. Validated outcome measures
(DASS-21 and PSQI) were employed, and
adherence was high, indicating feasibility
in a caregiver population. Effect sizes with
95 % confidence intervals were reported

alongside p-values, which improves
statistical transparency and interpretability.
Important  limitations must also be

acknowledged. The  non-randomised,
quasi-experimental design may introduce

selection bias and unmeasured
confounding; accordingly, the findings
should be interpreted as associations

rather than evidence of causality. No
active  comparator  condition  (e.q.
relaxation or education control) was
included, which limits attribution of effects
solely to Cyclic Meditation. The sample
was modest in size, predominantly female
and  socio-demographically  narrow,
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reducing generalisability and increasing
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Conclusions and Implications

This non-randomised, quasi-experimental
study found that participation in Cyclic
Meditation was associated with marked
reductions in  depressive  symptoms,
anxiety, stress and improved sleep quality
among caregivers of children with
developmental disabilities. The
programme was brief (~30 minutes per
session), required minimal equipment and
achieved high adherence, indicating good
feasibility and acceptability.

Because allocation was non-randomised,
no active comparator was used and
outcomes were assessed only immediately
post-intervention, these findings represent
associations rather than evidence of
causality. Residual confounding,
expectancy effects and lack of follow-up
may also have influenced the observed
effects.

Nevertheless, the brevity and low cost of
Cyclic Meditation suggest potential for
integration into caregiver support services,

rehabilitation centres and community
health  programmes, particularly in
resource-limited settings. Larger,

randomised controlled trials with active

comparators, more diverse samples,
extended follow-up and  objective
physiological measures are needed to

confirm these preliminary associations,
clarify underlying mechanisms and inform
possible inclusion of Cyclic Meditation in
evidence-based caregiver support
initiatives.
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