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Abstract: Effective diabetes self-management behaviors are essential for optimal glycemic
control in adolescents with type 1 diabetes. However, global evidence suggests that
many current interventions fail to achieve sustained clinical improvements, highlighting
a need to identify modifiable factors. In Thailand, research addressing the psychological
and contextual determinants of adherence remains scarce, leaving a critical gap in
localized evidence. This cross-sectional design study aimed to examine predictors of
diabetes self-management behaviors among Thai adolescents with type 1 diabetes.
Ninety adolescents (aged 10—19 vyears) receiving basal-bolus insulin injections and
their primary caregivers were recruited via convenience sampling from pediatric diabetes
clinics at two university hospitals in Bangkok, Thailand. Data were collected using
validated instruments to assess intrinsic motivation, perceived health status, family and
friend support, perceived social stigma, the relationship with the diabetes nurse, and
diabetes self-management behaviors. Descriptive statistics, Pearson’s and Spearman’s
correlations, and stepwise regression were performed.

Results showed that intrinsic motivation, perceived health status, and family support
significantly correlated with diabetes self-management behaviors. However, intrinsic
motivation was the sole significant predictor, explaining 9.5% of the variance. Findings
underscore the critical role of intrinsic motivation in adolescents. Thus, nurses should be
trained in strategies to increase this motivation. However, given that 90.5% of the variance
remains unexplained, future research should use qualitative and mixed-method designs to
deeply explore additional contextual factors in more diverse healthcare settings.
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children and adolescents under 20 were living with
T1D, with 219,000 new cases reported annually.1 rose from 17.6 per 100,000 in 2015 to 29.5 per
This trend is mirrored in Thailand, where prevalence 100,000 in 2020,” signaling an urgent need for
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robust management strategies within the Thai healthcare
system. Adolescence represents a pivotal window for
fostering autonomy in health behaviors.? However,
achieving consistent diabetes self-management
behaviors (DSMB), including glucose monitoring,
insulin titration, and carbohydrate counting, is
exceptionally difficult during this period.* The standard
basal-bolus injection regimen, while physiologically
superior,” imposes a significant “treatment burden”
that often results in behavioral and emotional strain.®
Its intensive requirements make it a critical context
for examining predictors of self-management
behaviors.

Failure to maintain consistent DSMB leads to
poor glycemic control, characterized by high glycemic
variability and elevated glycated hemoglobin (HbA1c)
levels. In the short term, this increases the risk of
life-threatening acute complications like diabetic
ketoacidosis (DKA) and severe hypoglycemia.”
In the long term, poor control during these years
accelerates the onset of chronic microvascular
complications, significantly diminishing the individual’s
long~term quality of life and increasing the socioeconomic
burden on the healthcare system.”

Despite existing educational frameworks, global
evidence suggests that traditional psychoeducational
interventions often fail to achieve sustained clinical
improvements.® Many programs do not sufficiently
address the specific behavioral mediators that drive
long-term success. While the Diabetes Association of
Thailand advocates for the integration of motivational
interviewing (MI) and Diabetes Self-Management
Education and Support (DSMES),’ empirical
evidence on nursing-led interventions tailored for
Thai adolescents remains scarce. Identifying
modifiable predictors—such as specific psychosocial
or environmental factors—is a mandatory preliminary
step. Only by understanding these predictive factors
can healthcare teams design targeted, precision-based
interventions that empower Thai adolescents to

manage their condition confidently and independently.
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Literature Review and Conceptual
Framework

Current evidence indicates that DSMB is
shaped by complex and multifactorial processes.
Thus, the Revised Self- and Family Management
Model, originally developed by Grey and colleagues
in 2006, '° and updated by an expanded collaborative
group in 2015,"" and related literature were used to
guide this study. In this Model, self-management is
defined as a recursive process, focusing on illness
needs, activating resources, and living with a chronic
illness. This is the result of interactions among
individual, family, and contextual factors, and so
self-management usually occurs in the context of
family management in most cases.'' The framework
of the Model highlights four key constructs: facilitators
and barriers, self- and family management processes,
proximal outcomes, and distal outcomes. In this study,
DSMB were conceptualized as proximal outcomes:
the immediate health behaviors including exercise,
hypoglycemia management, diet, blood glucose
testing, and insulin administration and dose adjustment,
which result from self- and family management
processes. Among facilitators and barriers, intrinsic
motivation and perceived health status (individual
factors), psychosocial support from family and friends
(resources, interpersonal factors), perceived social
stigma (environmental /social-contextual factors),
and the relationship with diabetes nurses (health care
system factors) were integrated into a single analytical
model to predict overall self-management behaviors
among Thai adolescents with T1D.

At the individual level, intrinsic motivation,
defined as the internal drive to engage in diabetes
self-management willingly, has been strongly
recommended as vital for initiating and sustaining
self-management behaviors.'”> However, empirical
evidence remains limited, with only a few studies

demonstrating its association with self-management

951



Predictors of Diabetes Self-Management Behaviors among Thai Adolescents

among adolescents with T1D.'*"®

Next, perceived
health status reflects individuals’ subjective evaluation
of their overall physical and psychological well-being
in relation to their personal circumstances, expectations,
and social comparisons.'* Perceived health status is
associated with engagement in self-management,
particularly in the context of chronic disease
complexity.'® However, evidence specifically related
to DSMB is scarce. Only one study has examined
this relationship among Thai patients with type 2
diabetes,'® while another has primarily focused on
self-care rather than self-management.'” Therefore,
the relevance between perceived health status and
self-management behaviors in adolescents with T1D
remains unclear.

At the interpersonal level, social support from
family and friends has consistently been identified as
a key facilitator of self-management behaviors by
enhancing motivation, providing practical assistance,
and promoting adherence to treatment regimens. >’
Even in the Thai context, evidence suggests that
such support enhances adolescents’ ability to manage
T1D and other chronic conditions."”***" In contrast,
negative social influences (environmental factors),
such as perceived social stigma, may act as barriers
by discouraging adolescents from engaging in
self-management behaviors due to concerns about
social judgment or discrimination. In our study,
the school setting is viewed as a primary social
environment in which adolescents with T1D spend
much of their time interacting with peers. Previous
research indicates that perceived social stigma can

22,23
however,

interfere with diabetes self-management;
empirical evidence regarding this in Thailand remains
limited.

At the health care system level, the quality of
relationships with health care providers is another
important determinant of self-management behaviors
among individuals with chronic conditions. Poor
relationships may act as barriers, whereas supportive

and collaborative relationships can facilitate

engagement in self-management.'’ While previous
studies have examined general patient—health care
team relationships,'”** limited attention has been paid
to the specific role of diabetes nurses. Such nurses are
central to the care of adolescents with T1D and their
families, providing ongoing education, support, and
motivation from diagnosis throughout the disease
trajectory to sustain effective self-management.”
Therefore, the relationship between adolescents
with T1D and the diabetes nurse warrants further
investigation.

Overall, the literature review suggests that
key predictors of DSMB among Thai adolescents
remain insufficiently understood. To address this gap,
our study integrated individual, interpersonal, and
social-contextual factors within a single analytical
model to provide a more comprehensive understanding

of the predictors of DSMB in this population.

Study Aim and Hypothesis

This study aimed to examine the predictive
effects of intrinsic motivation, perceived health status,
family support, friend support, perceived social stigma,
and the relationship with the diabetes nurse on DSMB
among Thai adolescents with T1D. It was hypothesized
that these factors would significantly predict DSMB.

Methods

Design: This study used a cross-sectional
design, with reporting guided by the Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) statement.

Sample and Setting: Convenience sampling
was used to recruit 90 adolescent-primary caregiver
dyads from pediatric diabetes clinics at two university
hospitals affiliated with the same university in Bangkok,
Thailand. Eligible adolescents were Thai citizens (aged
10-19 years) diagnosed with T1D for = 1 year, treated
with basal-bolus multiple daily insulin injections,
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currently attending school, and contactable via phone
or LINE. Exclusion criteria for adolescents included
those using continuous subcutaneous insulin infusion
or continuous glucose monitoring (CGM), an IQ <
90, or diagnosed with developmental/mental health
disorders (e.g., attention deficit hyperactivity disorder,
autism spectrum disorder, depression, or anxiety).
To address potential attrition in this three-phase study,
participants were discontinued if they failed to return
the questionnaires within one week or could not be
contacted for follow—-up interviews. Primary caregivers
who were parents or biological relatives and accompanied
the adolescents, aged = 18 years, able to communicate
in Thai, and contactable via phone or LINE, were also
recruited to provide demographic data.

The sample size was estimated for multiple
regression analysis following Hair et al.,*® requiring
15 participants per predictor. With six predictors, at least
90 adolescent-primary caregiver dyads were required.

Ethical Ethical study
approval was obtained from the Mahidol University
Multi-Faculty Cooperative IRB Review (MU-MOU
CoA No. IRB-NS2024/860.0105). Participants

received a consent form outlining their rights,

Considerations:

including voluntary participation, confidentiality, and
the option to withdraw at any time without affecting
their care or services provided. After receiving
detailed information about the study from the primary
investigator (PI) and agreeing to participate,
adolescents aged 18 years or older provided informed
consent. For those aged 13-17 years, both the adolescent
and the parent/guardian signed a joint consent form.

Children aged 7—12 years provided assent alongside
parental consent. All primary caregivers also provided
informed consent. To ensure privacy, responses were
de-identified by coding the questionnaires, and all
participant rights were safeguarded throughout the study
in accordance with ethical research standards.

Research Instruments: This study used
eight questionnaires. Permission was obtained from
the original developers of each instrument for their
translation, adaptation, and use. Additionally,
permission was secured to use existing Thai versions
of previously translated questionnaires. Two instruments,
the Patient—Nurse Relationship Questionnaire (PNRQ-9)
and the Diabetes Self-Management Profile for
Flexible Regimens (DSMP-F),?" were translated
using a back-translation process. Content validity of
the Perceived Social Stigma in Diabetes Questionnaire
(PSSDQ)?® and the DSMP-F*" was evaluated by
experts. The remaining instruments were not subjected
to content validity assessment, as they have been
widely used and have demonstrated established
psychometric properties. A pilot study was conducted
to assess the reliability of the study questionnaires
among 15 adolescents with T1D who met the study’s
eligibility criteria. These adolescents were recruited
via convenience sampling from the study settings and
did not overlap with those in the main study. All
research instruments, except the General Information
Form, underwent reliability testing. The results,
including the content validity index (CVI), Cronbach’s
alpha coefficients, and sample items from the
instruments, are presented in Table 1.

Table 1. Content validity index, Cronbach’s alpha reliability, and sample items of the instruments

Content validity index

Cronbach’s alpha

Instruments Example of item
S-CVI/UA S-CVI/Ave Pilot study Main study
1. IMI-DM N/A N/A 0.93 0.89 It is important for me to do well at
managing my diabetes.
2. SAH N/A N/A N/A N/A In general, would you say your health

is: excellent, very good, good, fair or
poor?

Vol. 30 No. 4
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Table 1. Content validity index, Cronbach’s alpha reliability, and sample items of the instruments (Cont.)

Content validity index

Cronbach’s alpha

Instruments Example of item
S-CVI/UA S-CVI/Ave Pilot study Main study

3. PSS-Fa N/A N/A 0.84 0.85 Members of my family are good at
helping me solve problems.

4. PSS-Fr N/A N/A 0.78 0.77 My friends are sensitive to my personal
needs.

5. PSSDQ 0.90 0.98 0.86 0.86 When friends invite each other to go
somewhere or do something, they
don’t invite me along because I have
diabetes.

6. PNRQ-9 N/A N/A 0.92 0.95 Access to the nurse is not difficult.

7. DSMP-F 0.97 0.92 0.80 0.77 Do you measure your food, count carbs
(or use exchanges) to figure out how
much you should eat?

Note. S-CVI/UA = Scale-level content validity index, Universal Agreement, S-CVI/Ave = Scale-level content

validity index/Average, IMI-DM = Intrinsic Motivation Inventory-Diabetes Management, SAH = Self-assessed

Health, PSS-Fa = Perceived Social Support from Family Scale, PSS-Fr = Perceived Social Support from
Friends Scale, PSSDQ = Perceived Social Stigma in Diabetes Questionnaire, PNRQ-9 = The Patient-Nurse
Relationship Questionnaire, DSMP-F = The Diabetes Self-Management Profile for Flexible Regimens,

N/A = Not applicable as no modification was done in the present study and its content validity was conducted

by original developers.

A General Information Form was developed
by the researchers to collect demographic and health
data of adolescents (including age, sex, whom they
live with, source of T1D information, healthcare
coverage, duration of being diagnosis, appointment
adherence, practice of sequential diabetes management,
HbAlc levels, and insulin treatment) and primary
caregivers (including relationship to adolescents, sex,
age, educational level, and household income) via
interviews and from medical records.

The Intrinsic Motivation Inventory-Diabetes
Management (IMI-DM)"?is a 12-item self-report
questionnaire used for assessing intrinsic motivation
related to T1D management. Items are rated on
a T-point rating scale (1 = not true at all to 7 = very
true); two items were reverse-scored. Total scores

range from 12 to 84, with higher scores indicating

greater intrinsic motivation. A previously reported
Cronbach’s alpha coefficient was 0.92.'” The Thai
version of this instrument used in this study was
back-translated by Kwansomkid et al."®

Self-assessed Health (SAH)™ is a single-item
global health measure to capture an individual’s
subjective evaluation of their overall health. Responses
are rated on a 5—point scale (1 = poor to 5 = excellent),
with higher scores reflecting a more positive perception
of one’s health.

The Perceived Social Support from Family
Scale (PSS-Fa)* is a self-report questionnaire
containing 20 items with responses of yes (1), no
(0), or do not know (not scored) to measure family
support from an individual’s perspective. Five items
are reverse-scored. Total scores range from 0 to 20,

with higher scores indicating greater perceived
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family support. A reported Cronbach’s alpha coefficient
was 0.90.%° The Thai version used in this study was
back-translated by Sangngam et al.”

The Perceived Social Support from Friends
Scale (PSS-Fr)*°is a self-report questionnaire
containing 20 items, with responses of yes (1), no (0),
or do not know (not scored) to assess an individual’s
perception of how well friends generally provide
his or her needs for assistance, communication, and
feedback. Six items are reverse-scored. Total scores
range from O to 20, with higher scores indicating greater
perceived friend support. Reported Cronbach’s alpha
coefficient was 0.88.%° The Thai version used was also
back-translated by Sangngam et al.*

The Perceived Social Stigma in Diabetes
Questionnaire (PSSDQ)*® was developed by the
researchers. This self-administered questionnaire
measures the perception of social stigma from
the patient’s perspective. The development of this
questionnaire was guided by the framework for
understanding diabetes-related stigma,”" a literature
review on social stigma, and the experience of
perceived social stigma by adolescents with T1D.
The PSSDQ consists of 20 items with a 5-point rating
scale (1 = never true to 5 = always true). Total scores
range from 20 to 100, with higher scores indicating
higher perceived social stigma. Content validity of
the questionnaire was assessed by five diabetes
experts, including a pediatric endocrinologist, two
advanced practice pediatric nurses, a nurse instructor
specialized in pediatric diabetes, and a child
psychologist.

The Patient-Nurse Relationship Questionnaire
(PNRQ-9) was modified from the original Patient-
Doctor Relationship Questionnaire (PDRQ-9)** with
the developers’ permission to assess the therapeutic
relationship in a nursing context. It contains 9 items
rated on a 5-point scale, with total scores ranging
from 9 to 45; higher scores indicate a stronger

patient-nurse relationship. While the original nine

Vol. 30 No. 4

items were retained, the response options were
rephrased to improve comprehension for Thai
adolescents. The scale was adjusted from “appropriate”
descriptors (for example, 1 = not at all appropriate)
to agreement-based descriptors (1 = disagree to
5 = strongly agree). The original PDRQ-9 reported
a Cronbach’s alpha coefficient was 0.94.°

The PNRQ-9 underwent a back-translation
process and was modified to align with the developer’s
suggestions. Although formal content validity was not
re-evaluated because the original item meanings were
preserved, the modified version was reviewed by a panel
of three pediatric experts (a pediatrician, a pediatric
nurse, and a diabetes nurse educator). Furthermore,
to ensure linguistic appropriateness and readability,
the questionnaire was piloted with a separate group of
ten adolescents (ages 10-19) living with chronic
conditions, such as diabetes and asthma. These
participants were recruited via snowball sampling from
community settings outside the study hospital to
provide an external perspective on language clarity.
They confirmed that the content and rephrased
response options were easy to understand and relevant
to their experiences with nurses.

The Diabetes Self-Management Profile for
Flexible Regimens (DSMP-F)?" is a semi-structured
interview questionnaire used to assess DSMB over
the past three months in children and adolescents with
T1D whose prescribed regimen includes carbohydrate
counting. The scale contains 25 questions across five
domains: exercise, hypoglycemia management, diet,
blood glucose testing, and insulin administration and
dose adjustment. The number of response options
varies by item. Each item is assigned predetermined
scores for its response options, yielding a total possible
score ranging from O to 89. Higher scores indicate
greater adherence to DSMB. A Cronbach’s alpha
coefficient of 0.65 was reported for the original
DSMP-F.”
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The DSMP-F was back-translated by the
researchers into Thai and adapted to align with the
Clinical Practice Guideline for Diabetes 2023 of
Thailand.? Content validity was assessed by three
diabetes experts (two pediatric endocrinologists and
an advanced practice pediatric nurse) to confirm its
suitability for the Thai context.

Data Collection: Data were collected by the
first researcher (MK) between June and December
2024 at two pediatric diabetes clinics. At each site,
a nurse was designated by the clinic to oversee
recruitment, who was solely responsible for identifying
and approaching eligible adolescents and their primary
caregivers throughout the data collection period.
To reduce the participants’ burden, data collection
was conducted in three phases. Phase I took place
during a clinic visit, where adolescents and their
primary caregivers were interviewed using
the General Information Form (approximately 5 minutes
each). Subsequently, adolescents completed four
self-administered questionnaires (IMI-DM, SAH,
PSSDQ, and PNRQ-9), which required approximately
20 minutes. Phase two involved adolescents completing
the PSS-Fa and PSS-Fr within one week of Phase one,
either via Google Forms or mailed questionnaires,
depending on their preference; this phase took
approximately 20 minutes. Phase three consisted of
a scheduled 30-minute video-call interview with
adolescents for the DSMP-F, conducted within one
week after completion of Phase two.

Data Analysis: Data were analyzed using SPSS
version 18.0 with statistical significance setat p < 0.05.
Descriptive statistics were used to summarize
participants’ characteristics. Prior to correlation
analysis, the normality of all variables was assessed.
In the present study, only the dependent variable
(DSMB) and one independent variable (intrinsic

motivation) were normally distributed, while the

remaining independent variables were not. Accordingly,
Pearson’s product-moment correlation was used for
normally distributed variables, whereas Spearman’s rank
correlation was applied to non-normally distributed
variables. Finally, stepwise multiple regression analysis
was conducted to identify predictors of DSMB, and
all assumptions required for conducting regression
analysis (including appropriate measurement level of
dependent variable, normality of dependent variable,
linearity, absence of multicollinearity, independence

of errors, and homoscedasticity ) were satisfied.

Results

Characteristics of the study participants

The study included 90 adolescent-caregiver
dyads. As detailed in Table 2, the adolescent participants
were predominantly female and typically lived with
their parents. Most adolescents identified their parents
or primary caregivers as their primary source of
diabetes-related information when in doubt, followed
by the internet and healthcare providers. Most of
the cohort had healthcare coverage and demonstrated
high adherence to scheduled clinic appointments. Nearly
all had healthcare coverage and consistently attended
scheduled appointments. Regarding their clinical profile,
the average duration of T1D was over six years. While
more than half of the participants reported consistently
practicing sequential diabetes management as advised
by their diabetes nurse educators, a significant majority
exhibited poor glycemic control. All participants used
Aspart as their rapid-acting insulin, with the majority
also using Glargine U100 for long-acting coverage.

The primary caregivers involved in the study
were predominantly female and the adolescents’
mothers. On average, caregivers were in their mid-forties.
More than half had attained a bachelor’s degree or
higher, and the majority reported having sufficient

monthly household income.
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Table 2. Characteristics of adolescents with T1D (N = 90) and primary caregivers (N = 90)

Characteristics Mean + SD n (%)
Adolescents
Age (years) 14.86 +2.48
Female 54 (60)
Whom they lived with
Parent(s) 80 (88.9)
Relative(s) 8(8.9)
No one 2(2.2)
Primary source of T1D information when in doubt
Parent/caregiver 52(57.8)
Internet 22 (24.4)
Healthcare provider 16 (17.8)
Healthcare coverage 85(94.5)
Duration of being diagnosis (years) 6.58 +3.46
Appointment adherence 88 (97.8)
Sequential diabetes management
Always practice 49 (54.5)
Often practice 27 (30)
Sometimes practice 13(14.4)
Never practice 1(1.1)
Poor glycemic control (HbAlc >7%) 8.81+1.63 78 (86.7)
Insulin treatment
Rapid-acting insulin: Aspart 90 (100)
Long-acting insulin: Glargine U100 62 (68.9)
Primary caregivers
Relationship with adolescents
Mother 64 (71.1)
Father 22 (24.5)
Relative 4(4.4)
Female 69 (76.7)
Age (years) 45.26 +7.85
Educational level: Bachelor’s degree or higher 52 (57.8)
Sufficient monthly household income 72 (80.0)

Note. T1D = Type 1 Diabetes, HbAlc = Glycated hemoglobin

Description of diabetes self-management
behaviors and the study factors

Table 3 provides descriptions of all main study
variables. The overall mean scores of DSMB and two
subscale scores: engagement in insulin administration
and dose adjustment, and dietary regulation, were
positioned above the midpoint of the possible score
range. Conversely, engagement in exercise was notably
lower than the scale midpoint, while scores for

Vol. 30 No. 4

hypoglycemia management and blood glucose testing
were centered around the middle of their possible ranges.

Intrinsic motivation was generally high, trending
above the scale midpoint. Regarding perceived health
status, the vast majority of adolescents reported their
health as “good” and “very good,” with no participants
rating their health as poor. For interpersonal factors,
median scores for family support and friend support
positioned above their respective midpoints, as well as
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the health care system factor, and the relationship with stigma were relatively low, falling below the midpoint

the diabetes nurse. Finally, scores for perceived social of the possible score range.

Table 3. Description of diabetes self-management behaviors and the study factors (N = 90)

Variable (items) P::lsllgl)ele 1:;::;;‘ Mean (SD) lzlle(g;f;] n (%)
Diabetes self-management behaviors (25) 0-89 26-69 47.37 (10.69)
Exercise (3) 0-12 0-12 3.59 (4.35)
Hypoglycemia management (4) 0-11 1-10 5.37 (2.67)
Diet (6) 0-17  5-17  11.37 (2.60)
Blood glucose testing (8) 0-33 7-26 15.74 (3.28)
Insulin administration and dose adjustment (4) 0-16 0-16 11.39 (3.50)
Intrinsic motivation (12) 12-84 42-82 61.54 (11.28)
Perceived health status (1) 1-5 2-5 3.26 (0.92) 3(1)
Excellent 10(11.1)
Very good 22 (24.4)
Good 39 (43.3)
Fair 19(21.1)
Poor 0(0)
Family support (20) 0-20 6-20 14.24 (4.17) 15 (7)
Friend support (20) 0-20 8-20 15.13(3.48) 16 (6)
Perceived social stigma (20) 20-100 24-67 36.41(10.50) 34 (13)
Relationship with the diabetes nurse (9) 9-45 25-45 37.43 (6.90) 39 (13)

Note. IQR = Interquartile range

Correlational analysis Predictive analysis

Correlations among study variables are Multiple linear regression using the Enter

presented in Table 4. DSMB was positively correlated
with intrinsic motivation (r = 0.31, p < 0.01),
perceived health status (r = 0.23, p < 0.05), and family
support (r=0.22, p < 0.05). No significant correlations
were observed between diabetes self-management

method was first performed to examine whether
intrinsic motivation, perceived health status, family
support, friend support, perceived social stigma,
and relationship with the diabetes nurse jointly
predicted DSMB. The overall model was not statistically

and friend support, perceived social stigma, and the
relationship with the diabetes nurse.

significant (F(6 . 2.093,p=0.063,R>=0.131).

Table 4. Correlation coefficients between the study variables (N = 90)
Variables 1 2 3 4 b 6 7

1. Intrinsic motivation 1.000

2. Perceived health status 0.62** 1.000

3. Family support 0.56** 0.39** 1.000

4. Friend support 0.46** 0.32** 0.56** 1.000

5. Perceived social stigma -0.21* -0.23* -0.29** -0.23* 1.000

6. Relationship with diabetes nurse 0.45** 0.24* 0.49** 0.41** -0.11 1.000

7. Diabetes self-management behaviors ~ 0.31**"  0.23* 0.22* 0.10 -0.17 0.18 1.000

Note. 'Pearson’s correlations; all other correlations were Spearman’s correlations.
*p<0.05, **p<0.01
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A subsequent stepwise multiple linear
regression analysis was conducted to identify the most
parsimonious predictor. As shown in Table 5, intrinsic
motivation was the only variable that demonstrated
a statistically significant unique contribution in

the regression model (ﬁ = 0.31, p = 0.003),
explaining 9.5% of the variance in DSMB (R? =
0.095). The model was statistically significant
(F  =9.26,p=0.003).

(1,88)

Table 5. Stepwise multiple linear regression analysis of diabetes self-management behaviors (N = 90)

Variable B SE B 95% CI B t p
Constant 29.38 6.01  17.443,41.321 4.89 <0.001
Intrinsic motivation 0.29 0.10 0.101, 0.483 0.31 3.04 0.003
R =0.309, R* = 0.095, Adjusted R® = 0.085, F, ,, =9.26,p =0.003

Note. B = Unstandardized regression coefficient, [3 = Standardized regression coefficient,
SE B = Standard error of the coefficient B, CI = Confidence interval for B

Discussion

This study revealed that Thai adolescents with
T1D on a basal-bolus regimen had moderate DSMB
levels. Among the hypothesized predictors, only
intrinsic motivation significantly predicted DSMB.
This finding is noteworthy, as all adolescent participants
had received formal DSMES aimed at achieving
optimal glycemic control and reducing long-term
complications.” However, a significant discrepancy
between healthcare engagement and clinical outcomes
was observed; while nearly all adolescents (97.8%)
attended scheduled appointments, the vast majority
(86.7%) exhibited poor glycemic control. Furthermore,
only about half (54.5%) consistently performed
essential behaviors, such as SMBG, carbohydrate
counting, insulin administration, and appropriate food
consumption, that are fundamental to a basal-bolus
regimen. As Cockcroft and colleagues® recently
highlighted, this disconnect suggests that regular
healthcare engagement and standard education alone
are insufficient to ensure sustained behavioral adherence
or optimal glycemic health.

As hypothesized, intrinsic motivation was
the sole variable to provide a statistically significant
unique contribution to DSMB, accounting for 9.5%
of the variance after controlling for other factors in

Vol. 30 No. 4

the model. This aligns with prior research indicating
that intrinsic motivation predicts diabetes care activities,
problem-solving, and goal setting."® Intrinsic motivation
refers to engaging in behaviors because they are
personally meaningful and congruent with one’s
values rather than driven by external rewards or
pressure.”® When adolescents experience a sense of
autonomy and receive supportive feedback, they
are more likely to sustain health-related behaviors
over time.**

Adolescence represents a critical transitional
phase characterized by increasing independence and
a progressive shift of management responsibilities
from the parent to the youth.” Without sufficient
intrinsic motivation, adolescents are more likely to
neglect self-management tasks, leading to the high
proportion of poor glycemic control (86.7%)
observed in this cohort. This underscores the need to
foster intrinsic motivation within DSMES programs.
While approaches such as motivational interviewing
(MI) are intended to support autonomy, these findings
emphasize that healthcare providers must further
strengthen their MI techniques to effectively translate
clinical advice into sustained, internally driven patient
action.”

In contrast, perceived health status, family
support, friend support, perceived social stigma, and
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the relationship with the diabetes nurse did not
demonstrate significant predictive effects on DSMB.
Notably, all five variables were significantly correlated
with intrinsic motivation (see Table 4), suggesting
they may not directly affect self-management but
instead operate indirectly through internal drive.
Additionally, the lack of predictive significance may
be due to the limited variability in these factors within
this specific cohort. These adolescents generally hailed
from families with stable socioeconomic status and
received high-standard care from university hospitals.
Their scores reflected a relatively homogeneous,
supportive environment—characterized by positive
family and peer relationships and low perceived
stigma—which statistically constrains the ability of these
variables to explain differences in self-management
behaviors.

Notably, the hypothesized predictive model in
this study left a substantial amount of the variance
unexplained (90.5%), suggesting that self-management
behaviors in Thai adolescents are influenced by
a complex array of factors beyond those captured
in the current model. As Cockcroft and colleagues
highlighted in their global systematic review, current
interventions fail to achieve sustained behavioral
change, likely because critical behavioral mediators
are not yet fully understood or addressed.® Future
research should expand upon these findings by
integrating additional modifiable variables that were
beyond the scope of the present study. Specifically,
health literacy remains an under-researched area in
the Thai T1D population, with only limited evidence
currently available."® Furthermore, while self-efficacy
has been identified as a robust predictor of
self-management in international literature, as noted
in the Cockcroft et al. review,® empirical evidence
specifically involving Thai adolescents is still lacking.
Including these factors, along with variables such as
parenting styles® or treatment burden,*® may provide
amore comprehensive understanding of the mechanisms

required to close existing behavioral gaps.

Limitations

Generalizability is limited because participants
were recruited from only two super-tertiary university
hospitals, where specialized diabetes nurses provide
comprehensive DSMES. This level of care may not
represent other healthcare settings in Thailand.
The relatively small sample size (N = 90) may have
reduced statistical power to detect modest effects.
Additionally, the cross-sectional design precludes
causal inference.

Conclusions and Implications for
Nursing Practice and Future Research

The findings from this study demonstrate that
intrinsic motivation is the primary individual-level
predictor of DSMB among Thai adolescents with
T1D. While perceived health status and family support
showed significant correlations with self-management,
they did not emerge as unique predictors in the final
model. These findings suggest that for adolescents
managed with intensive basal-bolus regimens,
an internal drive and a sense of personal autonomy are
more critical for daily adherence than external support
alone. Therefore, clinical care must shift from
a traditional knowledge-transfer model toward
strategies that actively foster the adolescent’s intrinsic
motivation to manage their lifelong condition.

Diabetes nurses play a key role in supporting
adolescent autonomy while meeting clinical demands.
To foster intrinsic motivation in busy outpatient
settings, nurses should use autonomy-supportive
rather than directive approaches. For example, instead
of using a standard checklist approach (e.g., “Are
you checking your blood sugar four times a day?”),
a nurse can utilize a brief “Collaborative Agenda
Setting” technique.’” By asking, “Of the different
parts of your diabetes routine—such as carb counting,
injections, or school-day monitoring—which one feels
the most challenging for you to manage right now ?”,
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the nurse allows the adolescent to direct the conversation.
This approach empowers problem-solving, reduces
emotional burden, and promotes sustained adherence,
even within limited consultation time.

Future research should examine additional
modifiable factors to explain the large proportion
of unexplained variance. Longitudinal designs are
recommended to capture changes across puberty, along
with more diverse samples from non-university and
rural settings to improve generalizability. Additionally,
incorporating qualitative and mixed-method designs
would be highly valuable. Qualitative methodologies
can provide deeper, nuanced insights into the lived
experiences of both adolescents and their primary
caregivers, capturing contextual barriers, psychosocial
dynamics, and relational nuances that quantitative

metrics alone may fail to detect.

Acknowledgement

The research team expresses their sincere
gratitude to all participants for their valuable
contributions to this study. This research was
partially supported by the Faculty of Graduate Studies
and the Graduate Studies of Mahidol University
Alumni Association. We also sincerely thank the
instrument developers for their contributions and for
making their instruments available for this research.
Special thanks are extended to Emerita Professor
Christina M. Van der Feltz-Cornelis for her insightful
guidance on the application of the PNRQ-9.

Author Contributions

Conceptualization, Methodology: MK, TP, SS, JS
Investigation: MK

Formal analysis: MK, TP

Writing—Original draft: MK
Writing—Review & Editing: MK, TP

Vol. 30 No. 4

Declaration of AI used for
Scientific Writing

Al-assisted technology (ChatGPT, Quillbot,
and Gemini) was used solely to assist with language
editing and clarity. All scientific content, interpretation,
and conclusions were developed and verified by
the authors, who take full responsibility for the integrity
and accuracy of the manuscript.

References

1. International Diabetes Federation. IDF Diabetes Atlas
11th Edition [Internet]. Brussels, Belgium: International
Diabetes Federation; 2025 [cited 2026 Apr 9]. Available
from: https://diabetesatlas.org/media/uploads/sites/
3/2025/04/IDF_Atlas_11th_Edition_2025.pdf

2. Rittiphairoj T, Owais M, Ward ZJ, Reddy CL, Yeh JM,
Atun R. Incidence and prevalence of type 1 diabetes
and diabetic ketoacidosis in children and adolescents
(0-19 years) in Thailand (2015-2020): a nationwide
population-based study. Lancet Reg Health West Pac.
2022;21:100392. doi: 10.1016/j.lanwpc.2022.100392.

3. Russo K. Assessment and treatment of adolescents
with chronic medical conditions. J Health Serv Psychol.
2022;48(2):69-78. doi: 10.1007/s42843-022-
00059-4.

4.  Harris MA, Wysocki T, Sadler M, Wilkinson K, Harvey
LM, Buckloh LM, et al. Validation of a structured
interview for the assessment of diabetes self-management.
Diabetes Care. 2000;23(9):1301-4. doi: 10.2337/
diacare.23.9.1301.

5.  American Diabetes Association Professional Practice
Committee. 9. Pharmacologic approaches to glycemic
treatment: standards of care in diabetes—2024. Diabetes
Care. 2024;47(Suppl 1):S158-78. doi: 10.2337/
dc24-S009. Erratum in: Diabetes Care. 2024;47(7):
1238. doi: 10.2337/dc24-er07a.

6. Morales-Brown LA, Perez Algorta G, Salifu Y.
Understanding experiences of diabetes distress:
a systematic review and thematic synthesis. J Diabetes Res.
2024;2024:3946553. doi: 10.1155/2024/3946553.

961



10.

11.

12.

13.

14.

15.

962

Predictors of Diabetes Self-Management Behaviors among Thai Adolescents

American Diabetes Association Professional Practice
Committee. 14. Children and adolescents: standards of care
in diabetes—2025. Diabetes Care. 2025;48(Suppl 1):
S283-305. doi: 10.2337/dc25-S014.

Cockceroft EJ, Clarke R, Dias RP, Lloyd J, Mann RH,
Narendran P, et al. Effectiveness of educational and
psychoeducational self-management interventions in children
and adolescents with type 1 diabetes: a systematic review
and meta-analysis. Pediatr Diabetes. 2024;2024:2921845.
doi: 10.1155/2024/2921845.

Diabetes Association of Thailand under the Patronage of
Her Royal Highness Princess Maha Chakri Sirindhorn.
Clinical practice guideline for diabetes 2023. Bangkok:
Diabetes Association of Thailand; 2023. Available from:
https://thaipedendo.org/clinical -practice-guideline -
for-diabetes-2023/ (in Thai).

Grey M, Knafl K, McCorkle R. A framework for the study
of self- and family management of chronic conditions.
Nurs Outlook. 2006;54(5):278-86. doi: 10.1016/
j-outlook.2006.06.004.

Grey M, Schulman-Green D, Knafl K, Reynolds NR.
A revised self- and family management framework. Nurs
Outlook. 2015;63(2):162-70. doi: 10.1016/j.outlook.
2014.10.003.

Delamater AM, Daigre AL, Marchante AN, Pulgaron ER,
Patino-Fernandez AM, Sanchez J. Intrinsic motivation in
ethnic minority youth with type 1 diabetes. Child Health
Care. 2017;46(3):215-29.doi: 10.1080/02739615.
2015.1124777.

Kwansomkid S, Sanasuttipun W, Nookong A. Predictive
factors of self-management behavior among type 1 diabetes
adolescents. Nurs Sci J Thail. 2023;41(1):27-43.
Available from: https://he02.tci-thaijo.org/index.php/
ns/article/view/256436 (in Thai).

Kraja F, Kellici I, Cakerri L. Determinants of self-perceived
health status in population-based studies. Albanian Med J.
2013;2:106-8.

Tusa N, Kautiainen H, Elfving P, Sinikallio S, Méantyselka P.
Relationship between patient activation measurement
and self-rated health in patients with chronic diseases.
BMC Fam Pract. 2020;21(1):225. doi: 10.1186/
$12875-020-01301-y.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Boontein P, Poungkaew A, Praphasil O, Kuakool P.
Factors predicting self-management behavior in patients
with type IT diabetes. Nurs Sci J Thail. 2021;39(1):13-23.
Available from: https://he02.tci-thaijo.org/index.php/
ns/article/view/243540 (in Thai).

Narit N. Perceived self-efficacy, social support and factors
related self-care behavior of adolescents with type 1 diabetes
mellitus [master’s thesis]. [Bangkok, Thailand]: Mahidol
University; 2007.

Hung LC, Huang CY, Lo ES, Cheng SF. The self-management
experiences of adolescents with type 1 diabetes: a descriptive
phenomenology study. Int J Environ Res Public Health.
2020;17(14):5132. doi: 10.3390/ijerph17145132.
Commissariat PV, Kenowitz JR, Trast J, Heptulla RA,
Gonzalez JS. Developing a personal and social identity
with type 1 diabetes during adolescence: a hypothesis
generative study. Qual Health Res. 2016;26(5):672-684.
doi: 10.1177/1049732316628835.

Sangngam J, Prasopkittikun T, Nookong A, Pacharn P,
Chamchan C. Causal relationships among self-management
behaviors, symptom control, health-related quality of life
and the influencing factors among Thai adolescents with
asthma. Int J Nurs Sci. 2023;10(3):309-17. doi: 10.
1016/j.ijnss.2023.06.001.

Suratham S, Srichantaranit A, Wongmuan K, Klainin-Yobas
P. Exploring self-management among adolescents with
type 2 diabetes mellitus: a descriptive—-qualitative study.
Nurs Open. 2025;12(10):e70314. doi: 10.1002/
nop2.70314.

Ortiz-Domenech S, Cumba-Avilés E. Diabetes-related
stigma among adolescents: emotional self-efficacy,
aggressiveness, self-care, and barriers to treatment
compliance. Salud Conducta Humana. 2021;8(1):82-96.
PMID: 35814866.

Luo D, Cai X, Zhou M, Xu J, Wang Y. Stigma in
adolescents with type 1 diabetes: consequences and
the moderating role of intentional self-regulation. Pediatr
Diabetes. 2025;2025:8369221. doi: 10.1155/pedi/
8369221.

Kajonwiboolpol S, Patoomwan A, Punyoo J. A cross-
sectional study of predictive factors of self-management
among adolescents with type 1 diabetes. Pacific Rim Int J
Nurs Res. 2025;29(3):605-618. doi: 10.60099/
prijnr.2025.272686.

Pacific Rim Int ] Nurs Res ¢ October-December 2026



25.

26.

27.

28.

29.

30.

31.

Manutsawin Kunthamas et al.

Dai H, Chen Q, Huang H, Wu K, Yang X. The role of
nurses in taking care of children with type 1 diabetes.
Altern Ther Health Med. 2022;28(1):107-13. PMID:
34559683.

Hair JF, Black WC, Babin BJ, Anderson RE. Multivariate
data analysis. Andover, Hampshire (UK): Cengage Learning;
2019.

Diabetes Research in Children Network (DirecNet)
Study Group. Diabetes self-management profile for
flexible insulin regimens: cross-sectional and longitudinal
analysis of psychometric properties in a pediatric sample.
Diabetes Care. 2005;28(8):2034-5. doi: 10.2337/
diacare.28.8.2034.

Kunthamas M, Prasopkittikun T, Suratham S, Santiprabhob
J. Preliminary psychometric testing of a newly developed
scale to assess perceived social stigma of Thai adolescents
with type 1 diabetes. J Holist Nurs Sci. 2026;13(1):75-85.
doi: 10.31603/jhns.v13i1.14955.

Au N, Johnston DW. Self-assessed health: what does it
mean and what does it hide? Soc Sci Med. 2014;121:21-8.
doi: 10.1016/j.socscimed.2014.10.007.

Procidano ME, Heller K. Measures of perceived social
support from friends and from family: three validation
studies. Am J Community Psychol. 1983;11(1):1-24.
doi: 10.1007/BF00898416.

Schabert J, Browne JL, Mosely K, Speight J. Social stigma
in diabetes : a framework to understand a growing problem
for an increasing epidemic. Patient. 2013;6(1):1-10.
doi: 10.1007/s40271-012-0001-0.

Vol. 30 No. 4

32.

33.

34.

35.

36.

37.

Van der Feltz-Cornelis CM, Van Oppen P, Van Marwijk
HW, De Beurs E, Van Dyck R. A patient-doctor
relationship questionnaire (PDRQ-9) in primary care:
development and psychometric evaluation. Gen Hosp
Psychiatry. 2004;26(2):115-20. doi: 10.1016/
j-genhosppsych.2003.08.010.

Ryan RM, Deci EL. Intrinsic and extrinsic motivations:
classic definitions and new directions. Contemp Educ
Psychol. 2000;25(1):54-67.doi: 10.1006/ceps.1999.1020.
Ryan RM, Deci EL. Self-determination theory and the
facilitation of intrinsic motivation, social development,
and well-being. Am Psychol. 2000;55(1):68-78.
doi: 10.1037//0003-066x.55.1.68.

Powell PW, Hilliard ME, Anderson BJ. Motivational
interviewing to promote adherence behaviors in pediatric
type 1 diabetes. Curr Diab Rep. 2014;14(10):531.
doi: 10.1007/s11892-014-0531-z.

Espinoza P, Varela CA, Vargas IE, Ortega G, Silva PA,
Boehmer KB, et al. The burden of treatment in people
living with type 2 diabetes: a qualitative study of patients
and their primary care clinicians. PLoS One. 2020;15(10):
e0241485. doi: 10.1371/journal.pone.0241485.
Pozzar RA, Tulsky JA, Berry DL, Batista J, Yackel HD,
Phan H, et al. Developing a collaborative agenda-setting
intervention (CASI) to promote patient-centered
communication in ovarian cancer care: a design thinking
approach. Patient Educ Couns. 2024;120:108099.
doi: 10.1016/j.pec.2023.108099.

963



Predictors of Diabetes Self-Management Behaviors among Thai Adolescents

taduvmsuginssunmsaamaautasmulsanwnulnioiulng
TsAuNUEEAN 1 @ MIANHIRUUMARRAUIN

wiaTu AusINg nail Ussaunadnas 8151 55358 25UM duitszan

unAnaga: wqmniiumia@mﬁmumaLsaa‘lsmmmfmmﬂsuaﬂ%n’lwﬁmmﬁwﬁmmj’méma
m'smwmi”ﬂummaimaaﬂiwmm”aﬂmﬂiumﬂuiiﬂmem%umw 1 Mangnu
L%@Uﬁ”ﬁmﬂuswmuafma%IﬁtwuaﬂIUsLLniunﬂiﬂi°uuJaﬂuwgmnswluﬂwuummumn
dalsianunsarinldenisnieaainasuldesnediediu ﬁamummmwm%ﬂu’lumaﬁnm
widladeftamisausudsuls dwmsuludsunalne sNFefidnuadeniedininen
u,a”in‘vmwamams‘nwnalumsanmmuummaaﬂNmnm aqwa‘lmn@%an"mmﬂm
apanang L BeUszindluviunzadlne ﬂ'ﬁ’m‘c’lLLUUJ‘I']ﬂ(ﬂG]?I’J’NNN’JG]ﬂUi“ﬂ(‘lﬂLW’e)ﬁﬂ‘iel"]
Uwﬂmmﬂwqemﬁumawmﬁmmammiiﬂmm’;mlmmulwﬂmﬂu‘[ﬁﬂmem
yilafl 1 ngudeenaUssnaumeiegu (818 10-19 1) mumsinm‘[maamau‘nammuwumu
sfURUUH 091915 §11IM 90 Al WATHQUATIAN LABNAIBE1MEITUUUETAIN
mnﬂaunwmﬂuafﬂ,ﬁmmmmlumnﬂaﬂﬁawmmawnwmaﬂamum Tunganwaminuas
Usendlng mma‘usauﬂuauaimﬂhﬂ,mua@mmuwmumsmmaammmwum Taguszdiu
us9galanielu nsdugnzganiw nmsalivayuaInATauATIEAzNaU N155U5N156A
NHIAN mwauwuﬁ'ﬁvmwwmﬂnuwmmmmmm HAZWEHNIINNITIANITAULDY
Baglsaunmnu ';mmm%auamaﬁnm%awsimm fofavdunusrauiesauaa e S
WAENFAATIFDANDELUU TUADY

Han1sAnwINUI waegslanialy N155ugn1IzgIN N TN SENUAYLAINATIUAS)
um’mauwuﬁaﬂ’muuﬂmﬂmnqumniiumiwmimumqLiaq‘[smmmm agnalsfinu
LL‘Nﬁ)ﬁﬂﬂ’1ElluL‘lJu‘Uﬁ)ﬁ]ﬂﬂ’]u’]ﬁm&luﬂﬂ’]ﬂmmElﬂ‘lJﬁ]ﬁ]‘ElLﬂEl’J I(ﬂﬂﬁ’m’ﬁﬂ'ﬁ]ﬁU’lﬂﬂ’J’mLL‘lJi‘lJi’m
¢%anas 9.5 wamﬁﬁnmum‘ummwmwmﬂmwaatmmhnwiwammu muu WEUA
AsldsuNIsANaUIHNALNEAN o mewuu,samlanwlu amﬂ,’snmu Wiaiasmain
AnauUsUsuBnsaeas 90.5 fmlummsnaﬁmﬂlm nNdelusuiaadenisldguuuy
m‘smﬂL%mmmwu,a.,,m'i’aﬁmwuUwmmﬁmamsum%qanmmnuﬂwmﬁwiwmumu
Iuamumm3memmmwmnwmﬂmn?Ju

Pacific Rim Int J Nurs Res 2026, 30(4) 950-964

ﬁ'léi’lﬁ’i].lu! 'JEI?L! M5AAMIAULBLSALLIEIU mimuc'glmuﬂummﬂmaam LLSQQQSL‘J
msﬂ.u msmuawﬂ'sﬂuan ‘INEI']“IJ']E‘ILﬂﬂ MITUINNIFUMN ﬂ']’i@lﬁ‘i'm'lﬁﬂﬁﬂu
ﬂ']'i’ém‘UﬂléuVlNﬂ\‘iﬂN WM NUBIAN 1

ki Auaaa AN IMANGATHERAAATITTR (FANGATUIN G
ARISHETIBATGTAT URTIHETHNTAAR E-mail: manutsawin.kun@mahidol.ac.th
fAndiadi : vnil szauiiniinm 109A18AT19138 ARFHEIIBATEAT
UWTINEAHNIFAR E-mail: tassanee.pra@mahidol.ac.th

#1531 320738 [VIHAIGATINIIE ANISNETUIRATART MWTINE AR
E-mail: sathima.son@mabhidol.ac.th

F3sua duisenn s9AIEATINITE ANSUNNEAIAATATIIUHETIA
UHITNHISHNTAG E-mail: jeerunda.san@mahidol.ac.th

964 Pacific Rim Int J Nurs Res ¢ October-December 2026



