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Abstract: Purpose in life plays a crucial role in positive youth development. However,
limited evidence exists on interventions that simultaneously foster psychological purpose
and physiological regulation among vulnerable youth. This quasi-experimental study
examined the effect of a gratitude-promoting program on purpose in life and heart rate
variability among vulnerable Thai youths. Initially, 60 vulnerable Thai youth aged 18—-24
years were enrolled through simple random sampling from two informal education
schools in Southern Thailand. Due to unstable living conditions, the final analysis included
37 participants (21 in the control group; 16 in the experimental group). The study was
conducted from July to September 2022. The experimental group received a 10-week
gratitude-promoting program in addition to the routine education, while the control
group received routine education only. Outcome measures included the Purpose in
Life Scale for Thai Adolescents and heart rate variability, measured using a Polar H10
chest strap monitor. Data were analyzed using generalized estimating equations.

Results from the adjusted generalized estimating equations model indicated significant
group-by-time interaction effects at all follow-up assessments, with greater improvements
in purpose in life in the experimental group. In contrast, the control group showed a decline
in week 22. For heart rate variability, interaction effects were time-specific, and the mean
heart rate decreased significantly in week 22. Indicators of heart rate variability, including
the percentage of successive normal-to-normal intervals, differences more than 50 milliseconds,
and the root mean square of successive differences, increased significantly in week 10.
These findings suggest that gratitude-based interventions may enhance psychological
well-being and physiological regulation among vulnerable youth. Nursing professionals
can integrate this intervention into routine holistic health promotion for vulnerable youth
to enhance purpose in life, emotional regulation, and wellness. However, before integration
into health promotion practices by nurses, more research with larger sample sizes, a greater
number of clusters, and more rigorous study designs is recommended.
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and in Thailand, the setting for this study, many youth
face health problems, violence, mental health
challenges, and socioeconomic adversity, which may
compromise development, particularly among vulnerable
groups.” Adolescence and emerging adulthood involve
significant neurodevelopmental changes, including
maturation of the prefrontal cortex that supports
executive functioning and goal-directed behavior.’
Adverse environments, such as family instability and
insecure living conditions, may disrupt these
processes, increasing the risk of cognitive, behavioral,
and psychosocial difficulties.>®™"" This highlights
the need for protective developmental assets.
Purpose in life (PIL), defined as a stable
intention to pursue meaningful goals beyond the self,'?
is associated with goal-directed behavior, emotional
regulation, and well-being.'* ' However, vulnerable
youth often lack opportunities to develop it. Gratitude
may foster purpose by enhancing connectedness,
meaning-making, and positive appraisal.'* '® In Thai
culture, gratitude is embedded in values of respect,
reciprocity, and responsibility and is linked to

%% suggesting a culturally relevant

greater well-being,
mechanism for promoting purpose.

Heart rate variability (HRV) is a physiological
marker of autonomic function and flexibility, reflecting
brain—heart interactions.?' Emotional regulation, in
contrast, is a multidimensional psychological construct
assessed through psychological measures. Although
higher HRV is associated with better emotional
regulation and well-being,?? it is not a direct measure
but a complementary physiological correlate of
regulatory capacity.

Interventions targeting emotional regulation
may improve both psychological outcomes and

. L 23-26
autonomic functioning.

Accordingly, changes in HRV
may reflect enhanced autonomic regulation associated
with intervention effects. However, as the relationship
between HRV and emotional regulation is not one-
to-one, HRV is interpreted as an indirect indicator

alongside psychological measures.

Nurses play a significant role in promoting
well-being among vulnerable youth, particularly in
fostering PIL. Nursing interventions that facilitate
meaning-making and emotional regulation may
reduce the long-term impact of psychosocial
hardship. Despite growing interest in gratitude, PIL,
and physiological regulation, limited nursing evidence
has examined whether grounded gratitude-promoting
interventions can enhance both PIL and autonomic
regulation among vulnerable youth. Most studies have
focused on general youth populations and have
described psychological outcomes in isolation.'*""*°
This quasi-experimental study examined the effects
of a culturally grounded gratitude-promoting program
on PIL and HRV among vulnerable Thai youth, aiming
to generate evidence for holistic nursing interventions
that support both psychological well-being, including
the spiritual dimension, and autonomic regulation in
this population.

Literature Review and Conceptual
Framework

Purpose in life is an asset that supports
meaningful goal pursuits, psychological well-being,
and adaptive functioning, particularly among vulnerable
youth facing socioeconomic and psychosocial
challenges.'’ A well-developed sense of purpose
enables them to navigate life with direction and a sense
of contribution beyond the self, contributing to moral
awareness, psychological well-being, and spiritual
fulfillment.' "%’

Within a positive psychology framework,
gratitude has been indicated as a promising pathway
for cultivating purpose.'* It fosters positive appraisal,
strengthens interpersonal relationships, and enhances
a sense of connectedness, all of which contribute to
meaning-making processes. In the Thai cultural
context, gratitude embodies values of respect,

reciprocity, and responsibility, making it a culturally
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relevant pathway for promoting purpose among
Thai youth. Building on this cultural foundation,
the present gratitude-promoting program was developed
based on the substantive theory, Living Life with
Wisdom for Oneself and Others, developed by
the first author through grounded theory research
conducted over more than ten years.*® This substantive
theory integrates the principles of the Sufficiency
Economy Philosophy (SEP) and the guidance of Prince
Mahidol Adulyadej of Thailand as described in
Our Soul is for the Benefit of Mankind. Within this
framework, gratitude is conceptualized as a positive
passion and a way of living grounded in moderation,
reasonableness, self-immunity, morality, and concern
for the well-being of others.”

This substantive theory identifies four gratitude
pathways through which PIL may be strengthened.
Gratitude toward oneself fosters self-worth, emotional
regulation, and hopefulness; gratitude toward parents
and significant others nurtures respect, emotional
security, and reciprocal care; gratitude toward
friends strengthens interpersonal connectedness
and social support; and gratitude toward society and
the environment enhances altruistic meaning, social
contribution, and a sense of belonging to the larger
community.”® Collectively, these experiences enable
vulnerable youth to perceive their lives as meaningful,
valuable, and goal-directed. By fostering self-awareness,
connectedness, compassionate relationships, and
contribution to others, gratitude-based living promotes
meaning-making processes and strengthens PIL

among vulnerable Thai youth.'> >>%°

Furthermore,
increased gratitude and PIL may positively influence
autonomic nervous system regulation, as evidenced
by enhanced heart rate variability (HRV).

In this study, HRV is included as a physiological
indicator of autonomic nervous system function.?
Heart rate variability is commonly assessed using
time-domain indices derived from electrocardiographic
R-R interval data, comprising the standard deviation
of normal-to-normal intervals (SDNN), root mean
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square of successive differences (RMSSD), and
the percentage of successive normal-to-normal
intervals differing by more than 50 milliseconds
(pNN50). SDNN reflects overall variability in cardiac
activity, whereas RMSSD and pNN50 capture short-
term beat-to-beat variability and are widely interpreted
as indicators of parasympathetic activity. Prior research
has shown that higher RMSSD and pNN50 values are
associated with greater parasympathetic regulation
and more adaptive autonomic patterns.?> Accordingly,
HRV is conceptualized in this study as a physiological
correlate of autonomic flexibility and processes related
to emotional regulation, rather than a direct measure
of emotional regulation itself. Evidence suggests that
interventions targeting emotional regulation and positive
psychological processes, such as mindfulness-based

23-26
approaches, can enhance HRV.

Gratitude practices,
which involve reflection, emotional awareness, and
positive reappraisal, may similarly support adaptive
physiological responses. In this context, gratitude may
foster PIL and contribute to improvements in autonomic
regulation, as reflected in HRV.

Accordingly, the gratitude-promoting program
was hypothesized to influence both psychological (PIL),
including its spiritual dimension, and physiological
(HRV) outcomes among vulnerable youth. This
integrated approach offers a conceptual framework
for examining gratitude as a central mechanism
connecting emotional, cognitive, and physiological
developments.

Study Aim and Hypothesis

This study aimed to examine the effect of
a gratitude-promoting program on PIL and HRV among
vulnerable Thai youth. The primary outcomes concern
PIL and HRV indices, including SDNN, RMSSD, and
pNN50. The hypothesis was that participants in
the experimental group would demonstrate a significant
increase in PIL and improvement in HRV (SDNN,
RMSSD, and pNN50) following the intervention,
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compared to their baseline level and to the control

group.

Methods

Design: This study used a quasi-experimental,
two-parallel group, pre-test, and post-test design,
and this report adheres to the Transparent Reporting
of Quasi-experimental with non-randomized evaluations
(TREND Statement).

Sampling and Settings: Two non-formal and
informal education (NFE) centers located in urban
areas of southern Thailand and administered by
the Office of the Non-formal and Informal Education
(ONIE) were purposively selected, based on predefined
eligibility criteria. In Thailand, NFE follows the national
curriculum administered by the ONIE and is designed
to provide alternative educational opportunities for
youth who have discontinued formal schooling.”
The participants in this study were students enrolled
in these selected centers.

Following center selection, cluster-level
assignment was conducted using a lottery method to
determine which center would serve as the experimental
group and which center as the control group. Participants
were not randomly assigned. Because the intervention
was assigned at the cluster level while outcomes
were analyzed at the individual level, the potential
intra-cluster correlation was considered in the analysis.
Generalized estimating equations (GEE) were employed
to account for the correlated nature of the data within
clusters. However, as only two clusters were included,
the ability to fully account for cluster-level variability
may be limited.

A total of 60 vulnerable Thai youth aged
18-24 years were recruited from selected clusters.
Vulnerability was defined based on sociodemographic
and structural disadvantages that limit educational
opportunities and long-term developmental outcomes. "'
The sample size was estimated based on a previous

study conducted among Thai adolescents using
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ameaning-centered framework."” Although the primary
outcome in that study was wellness rather than PIL
or HRV, the intervention characteristics, theoretical
foundation, and cultural context were comparable to
the present study. The reported effect size (1.17)
was deemed excessively large. Therefore, a more
conservative effect size of 0.80 (large, according to
Cohen’s criteria)®® was applied. With a significance
level of 0L = 0.05 and a power of 0.80, a minimum of
25 participants per group was required. To account
for potential attrition during the 34 -week follow-up,
an additional 20% was added, yielding 30 participants
in each of the experimental and control groups.
The sample size calculation did not account for a design
effect, which may have underestimated the required
sample size.

In this study, vulnerability was defined using
two inclusion criteria: 1) enrollment in a non-formal
education program, indicating educational vulnerability
due to discontinuation of formal primary education
before completion, and 2) low socioeconomic status,
defined as a monthly household income of no more
than 6,500 Thai Baht (approximately 200 USD).

In addition, five additional inclusion criteria.
were applied: 1) a normal body mass index (BMI) of
18.5-24.9 kg/m* 2) no physical disabilities or
health conditions requiring ongoing treatment; 3) no
history of cardiovascular or neurological disorders,
or use of medications affecting the autonomic nervous
system; 4) no participation in other holistic health
promotion programs; and 5) ability to communicate
in Thai. Additional criteria for HRV measurement
included: obtaining at least six hours of sleep, abstaining
from smoking for at least two hours, abstaining from
alcohol and caffeine for at least six hours, and avoiding
heavy exercise for at least 24 hours before assessment.

Individuals with high perceived stress were
excluded from the study. Stress levels were assessed
using the Thai version of the Perceived Stress Scale
(PSS-10), originally developed by Cohen®' and
validated in Thai by Wongpakaran and Wongpakaran.*?
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Following established scoring protocols, participants
with a total score of 27 or higher on a scale of 0-40
were excluded from participation to ensure the stability
of baseline physiological measurements.

Two participants from the control group
withdrew before the intervention period to join
another activity, resulting in 28 participants in
the control group at baseline. Throughout the follow-up
period, participant attrition occurred in both groups.
By Week 10, the experimental group had decreased
to 18 participants, while the control group consisted
of 21 participants. At the Week 22 and Week 34

assessments, the experimental group further declined

to 16 participants, whereas the control group remained
stable at 21 participants (Figure 1). Blinding of
participants and intervention providers was not
feasible because of the nature of the intervention,
as participants were aware of their group allocation.
Attrition was primarily attributed to school
graduation, discontinuation of attendance, and
relocation due to temporary employment, reflecting
the characteristic instability of living conditions
among vulnerable youth populations. This reduction
in the sample size may affect statistical power and
should be considered when interpreting the final

findings.

| Enrolled (n = 60) ]

[ Assigned allocation (n = 60) }

l

Pre-test (Week 1) ] l

{Experimental group}

[ Baseline assessment (n = 30) ]

‘ Control group J

[ Declined (n=2) ]

l Baseline assessment (n = 28) }

[ Post-test (Week 10) I

After receiving routine and gratitude-promoting program (n= 18) ] { After receiving routine program (n =21) }

A\

( Week 22 (n=16) J [ Follow-up Post-test (Week 22) ] [ Week 22 (n=21) J

Y

[ Week 34 (n=16) ] [ Follow-up Post-test (Week 34) ] { Week 34 (n=21) ]

Figure 1. Flow-chart of the study
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Ethical Considerations: The study received
approval from the Center for Social and Behavioral
Sciences Institutional Review Board, Prince of Songkla
University (Ref no: PSUIRB 2022-LL-Nur—012,
30 May 2022) and was conducted in accordance
with established ethical principles. Permission to
conduct the study was also obtained from the directors
of the participating NFE centers prior to recruitment
and data collection. Participation was entirely
voluntary, and participants could withdraw at any time
without impact. Potential participants were initially
informed about the study by their teachers, and those
who expressed interest then received a clear verbal
and written explanation of the study objectives,
procedures, potential risks and benefits, and their rights.
The researchers obtained written informed consent
from all participants before data collection. Participant
confidentiality was protected throughout the study.
All data were stored securely in locked cabinets and
password-protected computers accessible only to
the research team. Potential risks were minimal and
mainly related to possible emotional discomfort.
Participants received a small token of appreciation
(100 Thai Baht; approximately 3.50 USD) for
their time.

Instruments: Three data collection instruments
and the experimental program were used.

A Demographic Characteristics Questionnaire
was developed by the researchers and has ten items on
age, sex, blood pressure, religion, living arrangement,
occupation, family relationship, history of drug use,
congenital disease, and having a support system.

The Purpose in Lite Scale for Thai Adolescents
(PILTA) was previously developed by the first author
and team.” Permission to use and modify the scale
was obtained before the study. The PILTA consists of
55 positively worded items across seven dimensions:
connectedness (7 items), gratitude (4 items), meaning
of life (10 items), self-worth (13 items), self-belief
(10 items), goal orientation (7 items ), and determination
(4 items). Responses are ranked on a 4-point Likert
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scale (1 = strongly disagree to 4 = strongly agree),
with higher scores indicating a greater sense of PIL.
An example item is “I live my life with purpose.”
In this study, the scale demonstrated high internal
consistency (Cronbach’s Ol = 0.96).

Polar H10 Chest Strap: Short-term HRV (=
5 minutes), assesses autonomic nervous system
function,®* and was measured using a Polar H10 chest
strap and validated against electrocardiography.®’
Data were collected using Polar Flow and Kubios
HRYV Premium software (version 3.5). Time-domain
indicators, including SDNN, RMSSD, and pNN50,
were calculated for analysis.

Experimental instrument: the Gratitude-
Promoting Program

The program, the Heart of Modern Thai Youths
Filled with the 4Gs, was developed to promote PIL
among vulnerable Thai youth. The 4Gs represent four
domains of gratitude: gratitude toward the self,
parents and significant others, friends, and society and
the environment. The program was developed based
on the substantive theory, Living Life with Wisdom
for Oneself and Others (described above), together

17-20,28,36-37
Content

with suitable empirical literature.
validity and feasibility were evaluated by five experts
in spirituality, child development, and research
methodology.

The program provides a blend of group and
individual activities and was conducted over ten weeks,
comprising 10 sessions, each lasting 90—120 minutes.
It is structured into four sequential components:
1) nurturing calmness, 2) cultivating four aspects of
gratitude and connectedness towards the self and
others, 3) practicing and reflecting on gratitude in
daily life, and 4) consolidating learning to enhance

12,18-20,28

purpose.
in activities that promoted mindfulness, reflection, and

Across sessions, participants engaged

prosocial engagement. Detailed session-by-session

techniques are provided in Appendix, Table A1.
Data Collection: The study was conducted from

July to September 2022, and follow-up procedures
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were carried out twice, in December 2022 and March
2023. The research team consisted of two researchers
and three trained research assistants (RAs). The first
author was responsible for implementing the gratitude
program for participants in the intervention group.
The second author supervised the quality control
procedures of the HRV measurements and ensured
adherence to the study protocol. The RAs received
training on study procedures, questionnaire administration,
and standardized HRV measurement procedures under
the supervision of researchers and an HRV measurement
expert.

Two RAs administered the questionnaires
and conducted HRV measurements at baseline and
post-intervention. The other RA was not involved
in the program intervention but administered the
questionnaires and conducted HRV measurements
during the two follow-up assessments. This approach
may have facilitated reducing potential assessment
bias by the researchers.

Data collection process: At Week 1, both
groups were assessed for demographic characteristics,
completed the PILTA, and had their HRV recorded
as baseline pre-test measurements by two trained
research assistants. From Weeks 1 to 10, the experimental
group participated in the 10-week program delivered
by the first author. At Week 10 (immediately post-
intervention), PIL and HRV were measured in both
groups by the same trained research assistants who
conducted the baseline assessments. At Week 22 (three
months post-intervention) and Week 34 (six months
post-intervention), PIL and HRV were reassessed
in both groups by another trained research assistant.
In addition, all participants continued to receive
the routine educational program provided by the two
NFE Centers.

Data Analysis: Categorical variables were
described as frequencies and percentages, while
continuous variables were described as mean + standard
deviation (SD) or median (interquartile range),

Vol. 30 No. 4

depending on their distribution. Group differences at
baseline were analyzed using independent-samples
t-tests or Mann—Whitney U tests for continuous variables,
and chi-square or Fisher’s exact tests for categorical
variables.

To examine the intervention effects over time,
GEE with an appropriate correlation structure was
applied to account for repeated measures. All models
were adjusted for potential confounders, including
age, sex, blood pressure, religion, living arrangement,
occupation, family relationship, history of drug use,
support system, and congenital disease. These covariates
were included in both the PIL and HRV models to
control for their potential influence on the outcomes
and to ensure more accurate estimation of the intervention
effects. Results were reported as regression coefficients
([3), 95% confidence intervals (CIs), and p-values.
Longitudinal changes in PIL and HRV at baseline and
at Weeks 10, 22, and 34 were further analyzed using
GEE modeling with time, group, and time x group
interaction terms to account for within-subject
correlations. Within—group comparisons (baseline vs.
follow-up time points), between-group differences
were estimated within the GEE framework. All
analyses were completed using SPSS version 31 (IBM
Corp., Armonk, NY, USA) and Stata/MP version 16
(StataCorp LLC, College Station, TX, USA), with
a significance level set at 0.05.

Results

Participant characteristics

The participants comprised 37 vulnerable
Thai youth, including 21 in the control group and
16 in the experimental group. Overall, baseline
characteristics were largely comparable between groups.
Nevertheless, sex distribution revealed a borderline
difference (p = 0.06), whereas living arrangements
differed significantly between groups (p = 0.04)
(Table 1).
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Table 1. Comparison of participants’ demographic characteristics at baseline between groups (N = 37)

Variables CO?:ZI ;; 1r ())up Exper(lnmt;ntlale g}roup p-value
Age (median (IQR)) 20 (18.00 — 23.00) 19 (18.00 — 21.50) 0.33°
Sex 0.06"
Male 10 (47.62) 12 (75.00)
Female 11 (52.38) 3(18.75)
Others (gay, lesbian) - 1 (6.25)
Blood pressure (mmHg) 0.55"
Systolic Diastolic
<120 <80 13 (61.91) 11 (68.75)
120-129 80 - 84 3(14.29) 3(18.75)
130-139  85-89 3 (14.29) 0 (0.00)
> 140 > 90 2 (9.52) 2 (12.50)
Religion 0.41°
Buddhism 16 (76.19) 13 (81.25)
Islam 5(23.81) 2 (12.50)
Irreligion - 1 (6.25)
Living with 0.04"
Parents 15(71.43) 7 (43.75)
Single parent 2 (9.52) 7 (43.75)
Living alone 2 (9.52) 1 (6.25)
Cousin and relatives 0 (0.00) 1 (6.25)
Others, such as friends 2 (9.52) -
Occupation 0.11°
Farmer 1 (4.76) 1 (6.25)
Trading careers 7 (338.33) 2 (12.50)
Unskilled workers 2 (9.52) 7 (43.75)
Employees 1 (4.76) 1 (6.25)
No occupation 10 (47.62) 5(31.25)
Family relationship 1.00°
Good 18 (85.71) 14 (87.50)
Not very good 3(14.29) 2(12.50)
History of drug use 0.82°
Use 10 (47.62) 7(43.75)
Never use 11 (52.38) 9 (56.25)
Congenital disease 1.00°
Yes 3 (14.29) 3(18.75)
No 18 (85.71) 13 (81.25)
Having a support system 0.46°
Yes 17 (80.95) 11 (68.75)
No 4(19.05) 5(31.25)

Note. Statistical significance (p-value <0.05)
Values are presented as n (%) or median (IQR).
aMann—Whitney U test; ~Fisher’s exact test; ¢ Chi-square test.
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Effect of the Gratitude-Promoting Program

A total of 37 participants were included in
the analysis. The effects of the gratitude-promoting
program on PIL are presented in Tables 2-4 and
Figure 2. At baseline, the control group had a higher
mean PIL score than the experimental group. Over
time, PIL scores declined in the control group, and
the experimental group demonstrated a steady increase.

Results from the adjusted GEE model presented
in Table 3 indicated a significant main effect of group
membership, with the experimental group having lower
baseline PIL scores than the control group (ﬁ =-14.28,
p =0.035). A significant effect of time was observed
in the experimental group, with increased PIL scores

across all follow-up points, and the control group
showed a significant decrease at Week 22 compared
to baseline (5 = -10.63, p = 0.002).

Significant Group x Time interaction effects
were found in Weeks 10, 22, and 34, indicating
differential changes in PIL scores between groups
over time. Post hoc comparisons based on estimated
marginal means (EMMs) (Table 4) demonstrated that
the experimental group had significantly higher
adjusted mean PIL scores than the control group
at all follow-up time points. These findings indicate
that the gratitude-promoting program was effective in

improving PIL among vulnerable Thai youths.

Table 2. Descriptive statistics of purpose in life scores in the control and experimental groups at baseline and

follow-up assessments

Group

Control (n = 21)

Experimental (n = 16)

Week 1 (Baseline)
Week 10
Week 22
Week 34

190.81 +14.30
186.14+17.41
179.65+16.73
188.14 £15.81

181.75+16.65
191.44+17.82
192.87+17.61
195.20 +21.14

Note. Values are presented as mean + standard deviation (SD).

Baseline = Week 1; follow-up assessments were conducted at Weeks 10, 22, and 34.

Table 3. Adjusted GEE analysis of group, time, and interaction effects on purpose in life scores

Parameter p Robust S.E. z p-value 95% CI

Intercept 190.84 3.00 63.61 <0.001 [184.95,196.72]
Group (Experiment vs. Control) -14.28 6.77 -2.11 0.035 [-27.56, -1.00]
Time (Ref: Week 1)

Week 10 -5.11 3.26 -1.57 0.117 [-11.50, 1.28]
Week 22 -10.63 3.40 -3.12 0.002""  [-17.29, -3.96]
Week 34 -3.11 2.67 -1.16 0.245 [-8.35,2.13]
Interaction (Group x Time)

Experiment Group x Week 10 14.80 4.09 3.62 <0.001" [6.78, 22.82]
Experiment Group x Week 22 19.17 3.88 4.95 <0.0017  [11.58,26.76]
Experiment Group x Week 34 16.85 3.83 4.39  <0.0017 [9.34, 24.37]

Abbreviations: ,3, regression coefficient; SE, standard error; CI, confidence interval.

Note: ,3 coefficients are adjusted for age, sex, blood pressure, religion, living arrangement, occupation, family

relationship, history of drug use, support system, and congenital disease.

##p < 0.01, significant difference from baseline.

*p < 0.05 and ***p < 0.001, significant difference between-group difference.
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Table 4. Adjusted marginal effects and Bonferroni-adjusted pairwise comparisons of purpose in life scores

over time based on the GEE model adjusted for potential confounders

Between groups Within groups

Adi J Control Experiment

Time ljuste hen’s ; ;
Marginal Effect p—value Cohen’s A(?Justed hen’s A(?_[usted Cohen’s
[95% CI] d Marginal Effect p-value d Marginal Effect p-value d
[95% CI] [95% CI)

Week -14.28 0.035* -0.63
1 [-27.56, -1.00]
Week -0.52 0.973 0.01 -5.11 0.117 -0.21 9.69 <0.001""* 0.39
10 [-12.39,13.42] [-11.50, 1.28] [4.84, 14.54]
Week 4.89 0.512 0.17 -10.63 0.002" -0.46 8.55 <0.001""" 0.35
22 [-9.72, 19.50] [-17.29, -3.96] [4.85,12.24]
Week 2.57 0.710 0.10 -3.10 0.245 -0.12 13.74 <0.001"" 0.58
34 [-11.00,16.14] [-8.35, 2.13] [8.11,19.37]

Note. Estimates were adjusted for age, sex, blood pressure, religion, living arrangement, occupation, family relationship,
history of drug use, support system, and congenital disease.
##p < 0.01 and ###p < 0.001, significant difference from baseline.
*p < 0.05, significant between-group difference.

=——g—= (Control =—@=—= Experimental

= =
N
o
-]
N
()
S
8 Y
w D
=
o~
c
@
Q
=
o
@
o
=l
N T T T
Week 1 Week 10 Week 22 Week 34

Week

Figure 2. The changes in mean scores of purpose in life between groups at baseline (week 1),
post—test (week 10), follow-up 1 (week 22), and follow-up 2 (week 34)

Difference between baseline (week 1) and subsequent time—point: *p <0.05
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Effect of the Gratitude-Promoting Program
on Heart Rate Variability

Changes in HRV and HR are presented in
Tables 5—-7 and Figure 3. Overall, HRV indices in
the experimental group showed an increasing trend over
time, whereas the control group demonstrated less
consistent changes. Mean heart rate decreased in both
groups. A significant Group x Time interaction indicated
that the pattern of HR change over time differed between
the groups. Model-based pairwise comparisons with
Bonferroni adjustment further suggest that the greatest

between-group difference was observed at Week 22.

For HRV parameters, SDNN showed neither
a significant main effect of Time nor a significant
Group x Time interaction (p > 0.05), indicating no
overall temporal change or differential pattern
between groups. In contrast, RMSSD and pNN50
demonstrated significant Group x Time interactions
at Week 10, indicating greater improvements in
the experimental group than in the control group
at this time point. These findings suggest that
the gratitude-promoting program contributed to
improvements in selected HRV parameters, particularly in

early follow-up.

Table 5. Descriptive statistics of mean HR and HRV indices in the groups at baseline and follow-up assessments

Control group Experimental group

Parameter Time (n=15) (n=16)
Mean HR (bpm)
Week 1 84.77 £ 7.26 88.42 +7.68
Week 10 91.20+11.11 85.97+12.15
Week 22 90.14 £9.11 85.34+9.92
Week 34 87.34+£12.99 83.85+7.76
SDNN (ms)
Week 1 28.76 £ 9.86 30.10+11.82
Week 10 24.21 £8.17 30.14 +15.85
Week 22 23.98 £8.59 32.59+14.80
Week 34 28.08 +13.30 35.97+14.67
pNN50 (%)
Week 1 6.94 +7.38 7.03 +8.06
Week 10 3.39+4.31 12.16 +£15.31
Week 22 3.35+6.27 9.40+13.31
Week 34 6.58 £8.31 9.57+10.50
RMSSD (ms)
Week 1 26.81 +10.04 25.23+10.53
Week 10 19.32+9.03 31.04 £19.45
Week 22 20.60+10.62 25.40+13.75
Week 34 22.57+12.44 30.43+15.68

Note. HR = Heart rate, bpm = Beats per minute; HRV = Heart rate variability; SDNN = Standard deviation of
normal-to-normal intervals, ms = milliseconds; RMSSD = Root mean square of successive differences;

pNN50 = Percentage of successive normal-to-normal intervals differing by more than 50 milliseconds;

Values are presented as mean + standard deviation (SD); Baseline = Week 1; follow-up assessments

were conducted at Weeks 10, 22, and 34.
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Table 6. Unadjusted GEE analysis of group, time, and interaction effects mean HR and HRV indices

Parameter ﬂ Robust SE z p-value 95% CI
Mean HR (bpm)
Intercept 84.63 1.85 45.78  <0.001"  [81.00, 88.25]
Group (Experiment vs. Control) 3.30 2.69 1.23 0.220 [-1.97, 8.57]
Time (Ref: Week 1)
Week 10 6.27 3.93 1.60 0.110 [-1.43,13.98]
Week 22 5.81 2.90 2.00 0.045" [0.13,11.49]
Week 34 2.66 3.50 0.76 0.446 [-4.19,9.52]
Interaction (Group x Time)
Experiment Group x Week 10 -8.06 5.22 -1.54 0.123 [-18.29, 2.17]
Experiment Group x Week 22 -8.36 4.05 -2.06 0.039° [-16.30, -0.42]
Experiment Group x Week 34 -6.68 4.38 -1.53 0.127 [-15.27,1.90]
SDNN (ms)
Intercept 28.89 2.60 11.11  <0.001""  [23.80, 33.99]
Group (Experiment vs. Control) 1.21 3.84 0.31 0.754 [-6.32, 8.73]
Time (Ref: Week 1)
Week 10 -4.62 3.51 -1.32 0.188 [-11.50, 2.26]
Week 22 -4.86 3.35 -1.45 0.148 [-11.43,1.72]
Week 34 -0.85 4.76 -0.18 0.858 [-10.17, 8.47]
Interaction (Group x Time)
Experiment Group x Week 10 5.01 5.56 0.90 0.368 [-5.89,15.92]
Experiment Group x Week 22 7.74 5.43 1.42 0.154 [-2.91,18.38]
Experiment Group x Week 34 6.72 6.48 1.04 0.300 [-5.99,19.43]
pNN50 (%)
Intercept 7.03 1.95 3.61 <0.001"" [3.21, 10.85]
Group (Experiment vs. Control) 0.001 2.74 0.00 1.000 [-5.37, 5.37]
Time (Ref: Week 1)
Week 10 -3.69 2.51 -1.47 0.142 [-8.61,1.23]
Week 22 -3.58 2.74 -1.30 0.192 [-8.96, 1.80]
Week 34 -0.51 2.80 -0.18 0.856 [-5.99,4.97]
Interaction (Group x Time)
Experiment Group x Week 10 9.09 4.55 2.00 0.046" [0.17,18.01]
Experiment Group x Week 22 5.94 4.43 1.34 0.180 [-2.75,14.64]
Experiment Group x Week 34 3.33 4.09 0.82 0.414 [-4.67,11.34]
RMSSD (ms)
Intercept 26.72 2.55 10.48 <0.001"" [21.73, 31.72]
Group (Experiment vs. Control) -1.50 3.58 -0.42 0.676 [-8.52, 5.52]
Time (Ref: Week 1)
Week 10 -7.39 3.71 -1.99 0.047" [-14.66, -0.11]
Week 22 -6.12 3.75 -1.63 0.102 [-13.47,1.22]
Week 34 -4.30 4.06 -1.06 0.289 [-12.25, 3.64]
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Table 6. Unadjusted GEE analysis of group, time, and interaction effects mean HR and HRV indices (Cont.)

Parameter p Robust SE z p-value 95% CI
Interaction (Group x Time)
Experiment Group x Week 10 13.20 6.19 2.13 0.033 [1.07,25.32]
Experiment Group x Week 22 6.67 5.56 1.20 0.231 [-4.24,17.57]
Experiment Group x Week 34 9.51 6.17 10.48 0.123 [-2.58, 21.59]

Note. GEE = Generalized estimating equation; HR = Heart rate, bpm = Beats per minute; HRV = Heart rate variability;
,3 = Regression coefficient; SE = Standard error; CI = Confidence interval; SDNN = Standard deviation of
normal-to-normal intervals, ms = milliseconds; pNN560 = Percentage of successive normal-to-normal
intervals differing by more than 50 milliseconds; RMSSD = Root mean square of successive differences

#p < 0.05, significant difference from baseline.

*p < 0.05 and *** < 0.001, significant between-group difference

Table 7. Unadjusted marginal effect and Bonferroni-adjusted pairwise comparisons of mean HR and HRV

indices over time based on unadjusted GEE model
Between groups Within groups
Unadjusted o , Control Experiment
Marginal Effect p-value ohen’s Adjusted Marginal Cohen’s Adjusted Marginal Cohen’s
[95% CI] Effect [959 1] P7YAue Effect [95% C1] PV g

Mean HR (BPM)

Week 1 3.30 0.220 0.34
[-1.97, 8.57]

Week 10 -4.76 0.246 -0.50 6.27 0.110 0.65 -1.78 0.604 -0.19
[-12.81, 3.29] [-1.43,13.98] [-8.52, 4.95]

Week 22 -5.06 0.130 -0.53 5.81 0.045" 0.60 -2.55 0.367 -0.27
[-11.63, 1.50] [0.13,11.49] [-8.10, 3.00]

Week 34 -3.39 0.370 -0.35 2.66 0.446 0.28 -4.02 0.128 -0.42
[-10.80, 4.03] [-4.19, 9.52] [-9.20, 1.15]

SDNN (ms)

Week 1 1.21 0.754 0.10
[-6.32, 8.73]

Week 10 6.22 0.159 0.51 -4.62 0.188 -0.38 0.39 0.928 0.03
[-2.43, 14.86] [-11.50, 2.26] [-8.07, 8.85]

Week 22 8.94 0.035" 0.74 -4.86 0.148 -0.40 2.88 0.500 0.24
[0.64, 17.24] [-11.43, 1.72] [-5.49, 11.25]

Week 34 7.92 0.104 0.65 -0.85 0.858 -0.07 5.87 0.183 0.48
[-1.63, 17.47] [-10.17, 8.47] [-2.77, 14.50]

pNN50 (%)

Week 1 0.001 1.000 <0.001
[-5.37, 5.37]

Week 10 9.09 0.020" 0.95 -3.69 0.142 -0.38 5.41 0.154 0.56
[1.45,16.74] [-8.61,1.23] [-2.03, 12.84]

Week 22 5.95 0.095 0.62 -3.58 0.192 -0.37 2.37 0.497 0.25
[-1.03,12.92] [-8.96, 1.80] [-4.46, 9.20]

Week 34 3.34 0.316 0.35 -0.51 0.856 -0.05 2.83 0.343 0.29
[-3.19, 9.86] [-5.99, 4.97] [-3.01, 8.66]
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Table 7. Estimated marginal means and Bonferroni-adjusted pairwise comparisons of mean HR and HRV
indices over time based on unadjusted GEE model (Cont.)

Between groups Within groups
Unadjusted Cohen's Control Experiment
Marginal Effect p-value d Adjusted Marginal I Cohen’s Adjusted Marginal I Cohen’s
[95% CI] Effect [95% CI] P74 Effect[95% cp P74
RMSSD (ms)
Week 1 -1.50 0.676 -0.12
[-8.52,5.52]
Week 10 11.70 0.024" 0.91 -7.39 0.047" -0.58 5.81 0.240 0.45
[1.54,21.86] [-14.66, -0.11] [-3.89,15.51]
Week 22 5.17 0.223 0.40 -6.12 0.102 -0.48 0.54 0.895 0.04
[-3.15,13.49] [-13.47,1.22] [-7.51, 8.60]
Week 34 8.01 0.102 0.63 -4.30 0.289 -0.34 5.20 0.262 0.41
[-1.59,17.61] [-12.25, 3.64] [-3.90, 14.30]

Note. GEE = Generalized estimating equation; Cohen’s d = Effect size; CI = Confidence interval; HR = Heart rate, bpm = Beats
per minute; HRV = Heart rate variability; SDNN = Standard deviation of normal-to-normal intervals, ms = milliseconds;
pNN50 = Percentage of successive normal-to-normal intervals differing by more than 50 milliseconds; RMSSD = Root
mean square of successive differences

#p < 0.05, significant difference from baseline.
*p < 0.05, significant between-group difference
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Figure 3. Changes in heart rate and heart rate variability parameters over time estimated using generalized
estimating equations; (a) mean heart rate (beats per minute), (b) SDNN: standard deviation of
normal-to—-normal intervals in milliseconds, (¢) pNN50: percentage of successive normal-to-normal
intervals differing by more than 50 milliseconds, (d) RMSSD: root mean square of successive
differences in milliseconds
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Discussion

This study examined the effect of a gratitude-
promoting program on PIL and heart rate variability
among 37 vulnerable Thai youth aged 2418 years.
The findings demonstrated that the culturally grounded
gratitude—promoting program improved both PIL and
HRYV among participants, consistent with the study
hypotheses.

These results support the role of gratitude in
promoting both psychological and physiological well-
being. The improvement in PIL supports the theoretical
proposition that gratitude facilitates meaning-making
processes and reinforces goal-directed orientation.*®
In the Thai cultural context, gratitude is deeply
embedded in societal and spiritual values, nurturing
connectedness and responsibility toward others.
This culturally grounded process may contribute to
a stronger sense of purpose, consistent with prior evidence
suggesting a positive correlation between gratitude,
meaning in life, PIL, and psychological well-being.'"*°

Beyond psychological outcomes, the findings
suggest that gratitude practices may influence autonomic
regulation. Improvements in HRV, particularly RMSSD
and pNNb50, indicate increased parasympathetic activity
and are generally associated with greater autonomic
flexibility, which is associated with emotional
regulation capacity.”'** However, HRV should be
interpreted as a physiological correlate of autonomic
and emotional regulation processes rather than
a direct measure of emotional regulation itself.*" >
In contrast, SDNN reflects overall HRV and is
influenced by both sympathetic and parasympathetic
activity.”" The absence of significant change in SDNN
may suggest that the intervention did not produce
measurable changes in global autonomic variability,
whereas effects were primarily observed in short-
term, parasympathetic-related indices (RMSSD and
pNN50).7"%

Further, as different HRV indices represent

distinct aspects of autonomic function, they may

Vol. 30 No. 4

respond to interventions at different rates, contributing

e 21,26
to variability in outcomes.

The observed pattern
suggests that intervention effects may emerge
gradually, consistent with previous mindfulness-based
intervention studies demonstrating improvement in HRV

following repeated practice over time.”®

Variability
in later measurements may also reflect individual
differences in intervention engagement or contextual
factors during the study period. Sustained engagement
in gratitude practices may therefore be important for
supporting autonomic regulation and strengthening
PIL over time.****?*"

The effectiveness of the program may be
explained by several key mechanisms. The intervention
emphasizes reflective and experiential gratitude
practices, including self-reflection and meaningful
interpersonal interaction. These pathways tend to
reinforce personal values and support meaning-making,
which are central to the development of PIL and wellness.”
From a physiological perspective, improvement in HRV
is associated with functional connectivity, particularly
within networks involving the prefrontal cortex and
the limbic system region that are involved in emotional
regulation.*® The concurrent improvements in PIL and
HRV underscore the potential of gratitude-based
interventions for psychological and physiological

domains.

Limitations and Recommendations

This study extends the current literature by
providing evidence from vulnerable youth in a Southeast
Asian context and highlights the value of culturally
grounded approaches in promoting holistic well-being.
Despite these contributions, several limitations should be
considered. First, attrition occurred in both groups
due to graduation, discontinuation of school attendance,
and temporary employment, which may have introduced
attrition bias and affected the generalizability of the
results. Because the analysis was conducted using

complete cases, the true intervention effects may have
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been overestimated or underestimated. Second,
the study design involved cluster-level assignment
with analysis at the individual level. Although GEE
were applied to account for intra-cluster correlation,
the small number of clusters and inclusion of only two
study sites may limit the robustness of the estimates
and increase the risk of confounding by location-specific
characteristics. In addition, the sample size was not
adjusted for the design effect, which may have resulted
in an underestimation of the required sample size.
Third, the gratitude-promoting program was culturally
grounded in Thai sociocultural and spiritual values.
While this strengthens contextual relevance, it may
limit transferability to other cultural settings without
appropriate adaptation. Finally, although efforts were
made to minimize bias, the lack of full blinding may
have introduced potential bias. Future research with
larger sample sizes, a greater number of clusters, and
more rigorous study designs is recommended.

Conclusions and Implications for
Nursing Practice

This study highlights the effectiveness of
a cultural gratitude-promoting program in cultivating
positive psychological effects among vulnerable
Thai youth. Involvement in the program resulted in
a significantly higher level of PIL and increased HRV,
suggesting its potential as a valuable intervention for
promoting well-being among vulnerable populations.
The findings highlight the merit of enhancing PIL,
an essential concept in positive psychology that supports
positive youth development and provides valuable
implications for the nursing profession and allied health
practices.

Health professionals, particularly nurses working
in schools, youth mental health centers, and community
settings, can integrate gratitude-promoting programs
into routine care, such as reflective practices that
enhance self-connectedness, as well as guided
expressions of gratitude and interpersonal appreciation.
Integrating this program into routine practice for

1010

vulnerable youth is therefore recommended, as it aligns
with holistic, person-centered care and may support
long-term well-being by promoting sustained
engagement that supports the development and
maintenance of a sense of PIL over time.
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Appendix

Appendix, Table A1 Overview of the Gratitude-Promoting Program: structure, activities, and homework

Step/Session/Objectives

Key activities

Homework

Step: 1
Session: 1-10
Duration: 2 hours

Objective: Nurturing calmness

- Sessions began with a brief
meditation to promote mindfulness
and calmness.

- Activities included deep listening
and meaningful communication to
foster kindness and respect.

- Sessions concluded with both
verbal and journaling reflection
to enhance self-awareness and
personal growth.

None

Step: 2

Session: 2

Duration: 1.5 hours
Objective: Nurturing love,

connectedness, and gratitude to

Participants identified five positive
qualities about themselves and wrote
five expressions of self-gratitude.

Participants recorded three positive
actions each day and three expressions
of self-gratitude each night before
bedtime for one week.”’

oneself
Step: 2 Participants wrote a letter to Participants recalled three positive
Session: 3 significant others describing how experiences received from significant

Duration: 1.5 hours
Objective: Nurturing gratitude to
parents or significant people

that person had positively influenced
their lives; referred to as “A Letter

to a Loved and Benevolent Person.”

others and wrote three expressions
of gratitude each night before
bedtime for one week.”’

Step: 2

Session: 4

Duration: 1.5 hours

Objective: Nurturing gratitude to
friends

Participants draw a picture of a good
friend, referred to as “My Best
Friend.”

Participants recalled three positive
experiences received from friends
and wrote three expressions of
gratitude each night before bedtime

for one week.*’

Step: 2

Session: 5

Duration: 1.5 hours

Objective: Nurturing gratitude to
society and the environment

Participants show appreciation toward
society and the environment by
responding to the prompt, “As

a youth, how can you care for your
society and the environment?
Please write five activities you can
do for your school.” Each participant
then performed one activity for their
school.

Participants recalled three positive
experiences related to society and
the environment and wrote three

expressions of gratitude each night

before bedtime for one week.*’
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Effects of a Gratitude—Promoting Program on Purpose in Life and Heart Rate Variability

Appendix, Table A1 Overview of the Gratitude—Promoting Program: structure, activities, and homework (Cont.)

Step/Session/Objectives

Key activities

Homework

Step: 3

Session: 6-9

Duration: 1.5 hours/session
Objective: Practicing and
reflecting on gratitude in daily
life

- Participants drew a picture of
the most important person or aspect
in their lives.

- Participants identified activities
grounded in moral values and virtues
to carry out for themselves and others.
- Participants practiced these activities
in daily life and recorded their actions
(at home or in other settings).

- Participants shared their experiences
and met weekly for group reflection
and discussion.

Participants recalled meaningful
experiences® and wrote three
expressions of gratitude each night

before bedtime for four weeks.®’

Step: 4

Session: 10

Duration: 2 hours
Objective: Consolidating

learning to enhance purpose

- Participants created bracelets using
colored beads to represent personally
meaningful actions.

- Each bead color symbolizes a specific
action (e.g., love or connectedness,
physical activity, and positive
relationships).

- Participants shared the meanings
of their bracelets with group members.

Participants continued to recall
meaningful experiences and wrote
three expressions of gratitude each
night before bedtime.
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