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ABSTRACT

Background: In 2022, nearly 20 million people worldwide were living
with cancer, projected to rise to 28.4 million by 2040. Advanced cancer
patients experience multidimensional suffering while navigating frag-
mented healthcare systems, contributing to high costs and poor out-
comes. Current palliative care referral tools focus on prognosis rather
than predicting healthcare utilization needs. This study developed and
internally validated machine learning models to predict subsequent
Emergency Department utilization, with the ultimate goal of creating
practical clinical tools to support proactive care decisions and early pal-
liative care integration.

Methods: This retrospective cohort study with machine learning model
development analyzed electronic medical records of advanced cancer
patients referred to palliative care at Pathum Thani Hospital between
January 2024 and June 2025. The study employed logistic regression
with a machine learning development process to predict emergency
care utilization. Performance was evaluated using AUROC, accuracy,
calibration metrics, and DCA.

Results: Backward Elimination showed potential predictors for three-
month subsequent emergency care utilization, including elderly status,
malnutrition, presence of dyspnea, previous three-month hospitalization,
functional status (PPS), adequate strong opioid prescribing, and ACP
documentation. The internally validated model demonstrated moderate
discriminative ability, accuracy, high specificity, and high calibration (low
Brier score) with a low potential for overfitting between validation and
test sets. Nevertheless, the model had low sensitivity, indicating it is
more appropriate for a rule-in than a rule-out approach. The DCA showed
net benefit over the treat-all and treat-no strategies at the harm-benefit
treatment threshold probability > 10%.

Conclusion: This predictive tool enables proactive interventions, especially
for emergency advanced care planning for patients most likely to require
emergency services. However, this study requires ongoing development
since it is limited to a single site and demonstrates low sensitivity. Further
work is needed to establish external validation and assess real-world
impact.

Keywords: palliative care, machine learning, healthcare utilization, Pal-
liative Performance Scale, advanced care planning




@ PCFM Vol 9 No. 3 May-Jun 2026: 238-247.

a s v v
UNUTAURUU

‘TJ%EJm'smm&mﬁ%UimswamﬂLau"luwﬂ'wiiﬂuumiuauma
s laasY AU wazanudisansenigly

F3aIRIU IUAIUNS, W.U.

MAININYAIaNTATOUATI 5N IuIaUyusId 39ninuyus il

a

HYURAYaUUNAIY:
wiaTand Juaums, WU,
MAIYIRYAIERSATEUAT
Tsangunaunusnil

7 a.Unus1il-anavquuiily
f.U1UTen a.ilesnusiil
2.Unus11 12000, Useinelne
Email: chawanwat.

jindampon@gmail.com

Received: October 29, 2025;

Revised: December 12, 2025;

Accepted: February 11, 2026

unAnga

fiun: Tl e, 2565 Usgynslszanm 20 dueuinlantheselsauzise uas an
Aamsaiazdiutudu 28.4 dueu Tul ne. 2583 ‘dﬂNU’JEJSJ”LNi”EJ“WIEm’ﬂaﬂ
Aoundayiuaundnsinuluainvaieda Iummzwizwms@LLaqmmWLwULLsm
dnnhangdenldaelunsquaguamiigauazradndilifislszasd  Jagtueteslo
Tumstiedadulslunsdsediheielilasunisquanuuysedudseaedluiiagiu
gatfufimsvhueneinsallsa snnnimsvihuneanudessliuinsauam s
Anwiiitngusrasfiftoimuuasnsaeuariniismssmeluredinausiy
Bsuils ievihunensliuinmsiesgnidy  Tneiidwinevnefigaileainaeiosile
manadafieatuayunisquaiiasn uas gmnmimi@LLaLLUUﬂﬁzé’wﬁsﬂmé?aLwi
Frasuiilesunsitedy

1Y

aaqua:‘i%‘mi- nsfnwuuudeunds SufumsiannlnauusTudsuds Tae
Airseideyannnvssdoudidnnsedndvesiiouzifessossnedilaiunisds
‘UimsnmﬁgLLaLL‘UU‘Uisﬂuﬂizﬂaaﬁiﬁﬁwmmaﬂnumﬁ FEWING UNTIAN WA, 2567
fa fquiou ne. 2568 Tasmsdnwidldfinminlunamsannesladaind wndng
nszvumsaulueausduasuds Wevhwemslivimstesanidu s1enuna
nsfinuidie  fuildnsdnuasnishoauvesiiu  anuusiug  Fad e

ApnPaIvaIANLUNAEuv s UNaaNSI3e warnTesIzAEulAInsEnaule

Han1sAnE: NnIsEAdenfLUshuLaends nusuUsywedidmananisls
usmsviesaniduly 3 ieuthawth o daeeny, ynltavunnis, flomsmelawmios,
woulssnenunaly 3 Weufiiuw, eraunsalunstiemdenues, Tasuguilan
naNuesHy, MITUANNIIIRLHUNIALAE TN Tnelunadslasunsnsiaaeuniny
Wiesmsamely uanseuanansalun1ssiwun wae mmuﬂué’ﬁ”ﬁumuﬂaw i"mﬁ’u
ATUTUNIT LA AIUADARGDITENI AR TN LaE mmmsmswm
oenslsfinulunaiimuniuiiauliisn Ysueniwmnesenstududh innndn s
Aneen  Msimzidulansindulananstwalseleviansivionagnsnisunluly
fuithennse uar mslithlldias et innindesas 10 vesmmniaxdud
wngthedulsrsisvilrnssnudumssrineuidsuasUselon]

agu: Lﬂ"%‘lmﬁaﬁmmvﬁiamiﬁué’uﬁﬂaﬂﬁﬁmmﬁmm w3asilelunsviuneiitag
ml,aiumiml,amsﬂimame msa’mLmumsmLLammuﬂumwamumLau Tug
msm:ummLamaawmmvuﬂwimimmﬂLau asnai‘snmumsﬂnmummaaimu
miwmmmaLuaqmﬂLﬂumsﬂﬂmmmwmmLLaumummhwm yonaniis
H09N1INSNAEDUANLLTIBIRSINEUDNLALUSH R UNANTENUADUTETINT TS

Adfny: MIguanuulszAuUszaes wurdudasuls msldusnisaunm azuuy
aussourdmiudUnesyerUseAuUTzABY N15INUHUNNTARAGIIMTN




@ Predictors of ED use in advanced cancer

Introduction

Based on the current situation, it was found
that in 2022, there were nearly 20 million can-
cer patients worldwide. A study predicts that by
2040, the number of cancer patients globally will
increase to 28.4 million, an increase of approxi-
mately 50.00%. In Thailand, there were 180,000
new cancer patients in 2022, and it is predicted that
this number may increase by 50.00% by 2045."3

Patients with late-stage cancer face complex
suffering—physical, psychological, social, and
spiritual, in addition to declining physical function.
They also must contend with a fragmented health-
care system, which leads to subsequent public
health economic problems.*”

The World Health Organization (WHO) defines
palliative care as an approach to improve the
quality of life of patients with life-threatening and
incurable diseases, including cancer, as well as
the quality of life of their families. In 2024, the
American Society of Clinical Oncology (ASCO)
recommended that integrated care, combining
conventional treatment with palliative care from
the early stages of a terminal cancer diagnosis,
can help alleviate suffering, improve quality of
life, and reduce life-prolonging treatments.®?

A major obstacle to palliative care is that pa-
tients are often referred to a palliative care team
only in the final stages of life. This results in in-
adequate management of physical discomfort,
causing suffering for both the patient and their
family. It also leads to a dependency on the
healthcare system and high healthcare costs.''?

The systematic review found mortality predic-
tion as the most frequent use of machine learning
in palliative care. Other existing non-machine
learning prediction tools for terminally ill cancer
patients primarily focus on prognosis and life ex-
pectancy based on functional status measures
like the Palliative Performance Scale (PPS). Cur-
rent referral criteria include the surprise question,
gold standard framework (GSF), and Supportive
and Palliative Care Indicator Tools (SPICT), but
these tools cannot clearly predict acute care uti-
lization patterns or emergency service needs.
As these consultations are naturally time-con-
suming and do not scale well when it comes to
identifying people in need of palliative care in the
broader population beyond the tertiary hospital
setting, it makes sense to search for automated
alternatives.'”
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This study developed internally validated ma-
chine learning models to predict subsequent
Emergency Department (ED) utilization. The ul-
timate goal is to deploy this model as a clinical
decision support tool to enable proactive care
and ensure the timely integration of early pallia-
tive care.

Methods
Study design and setting

This study was designed as a retrospective
cohort investigation with the development of ma-
chine learning models, conducted in accordance
with the TRIPOD-AI reporting guidelines. The set-
ting included palliative care outpatient clinics, the
ED, and inpatient wards at Pathum Thani Hos-
pital. The study period extended from January
1, 2024, to June 30, 2025. Ethical approval was
obtained from the Pathum Thani Hospital Ethics
Committee (EC-PTH A133-68, August 8, 2025)

The Palliative Care Department at Pathum
Thani Hospital provides care for patients diag-
nosed with incurable serious illnesses, regard-
less of their functional status or symptom bur-
den. At every visit, cancer patients undergo an
initial assessment of their PPS and symptom
burden (via the Edmonton Symptom Assess-
ment Scale; ESAS) by palliative care nurses at the
triage station. Subsequently, these assessments
are re-evaluated, and ACP is documented in the
medical records by palliative care specialists fol-
lowing a clinical consultation.

Participants

Inclusion criteria

1. Age = 18 years

2. Advanced cancer diagnosis with documen-
tation including cancer origin, disease stage, and
laboratory or imaging confirmation

3. Referred for palliative care consultation
with a recorded referral date

4. Decision-making capacity at referral (no se-
vere psychiatric illness or dementia)

5. Complete baseline and follow-up data, in-
cluding PPS, symptoms, and healthcare utiliza-
tion records

Exclusion criteria

1. Incomplete key variable data (initial PPS
score, referral date, cancer origin)

2. Failed to attend palliative care appointments

3. Previous palliative care referral before the
study period
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Predictors and outcome measures

Candidate predictors

+ Demographics: age, sex, BMI, healthcare
coverage

« Clinical characteristics: early referral (PPS
score > 50), cancer origin, comorbidities (diabe-
tes mellitus, cardiovascular disease, chronic kid-
ney disease)

- Treatment factors: concurrent anticancer
therapy, strong opioid prescriptions

+ Symptom burden: pain, dyspnea, confusion,
bleeding, number of symptoms (the patients
were assessed using the ESAS by a palliative
specialist or nurse, and the results were recorded
in the electronic medical record.)

+ Previous healthcare utilization: ED visit within
three months before palliative care consultation

- Care planning: advanced care planning (ACP)
documentation (data were obtained from elec-
tronic medical records documented by palliative
care specialists.)

Response variables

+ Subsequent ED visits within three months af-
ter palliative care consultation

Data Pre-processing

Continuous and Categorical predictors

Chawanwat Jindamporn @

Machine learning model development (Figure 1)

Missing values for body mass index (BMI),
which accounted for less than 20.00% in both
groups, were addressed using mean imputation.
To address data imbalance, SMOTE (Synthetic
Minority Over-sampling Technique) was applied
to simulate the minority class, which consisted
of patients who subsequently visited the ED. This
approach helps mitigate the risk of the model de-
veloping bias toward the majority class.

The dataset was partitioned into an 80.00%
training set and a 20.00% test set. Backward elim-
ination was used for feature selection by gradu-
ally removing each predictor that had the highest
p-value (least significant) in the regression model.
A logistic regression model with ten-fold cross-
validation was used without hyperparameter tun-
ing to avoid overfitting. The model was trained
using candidate predictors identified as signifi-
cant through backward elimination feature se-
lection. Model performance was evaluated using
the area under the receiver operating character-
istic curve (AUROC), accuracy, sensitivity, speci-
ficity, precision, F1 score, and Brier score for the

outcome

80 : 20 Stratified random sampling

Continuous and Categorical predictors  outcome

Training dataset
(80%)

Training process

Training dataset + 1. Feature Selection by Backward Elimination

2. Losistic Regression with Selected Feature

Internal Validation : 10-fold cross validation

Testing process

Testing dataset + Trained Logistic Regression
Evaluation : Accuracy, Area Under Receiver Operative Characteristic Curve (AUROC)
, Sensitivity, Specificity, F1 score, Precision score

Figure 1. Machine learning development process
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testing dataset. Clinical utility was assessed with
decision curve analysis (DCA).

For model interpretability, coefficient levels
were used to weight feature importance for each
predictor. DCA was used for evaluating the clini-
cal utility and net benefit of the predictive model
across a range of clinical risk thresholds.

Software

Data analysis performed using Python 3.10
with numpy, pandas, scipy, pingouin, statsmodels,
and scikit-learn packages.

Results
Participant characteristics

A total of 265 participants were included
(88.30% of the eligible population). Mean age was
66.78 years (SD: 12.52), with 55.47% male par-
ticipants. Median PPS was 60 (IQR: 50-70), and
147 patients (55.47%) were referred early (PPS
> 50). The most common cancer origins were
colorectal (26.03%), head and neck (12.83%),
hepatocellular (10.94%), and lung (10.56%). Dia-
betes mellitus was the most frequent comorbid-
ity (18.11%), and 57.35% received no anticancer
therapy (Talbe 1).

Feature selection and model interpretability
The logistic regression model, derived through

backward elimination, identified seven independ-

ent predictors for a subsequent ED visit. Four

factors were associated with a significantly in-
creased risk of subsequent ED visits. Elderly pa-
tients (odds ratio [OR], 2.89; 95%Cl:, 1.56—5.36; p
= 0.001) carried the highest risk, contributing +3
weighted points to the scoring system. Malnutri-
tion (BMI < 18.5) and dyspnea were also strong
risk factors, with ORs of 2.05 (95%Cl;, 1.08-3.89;
p=0.028)and 2.31 (95%Cl:, 1.34-3.98; p = 0.003),
respectively, each contributing +2 points. Previ-
ous Hospitalization was also independently as-
sociated with increased risk (OR, 2.45; 95%Cl:,
1.42-4.24;p=0.001), adding +2 weighted points.
Conversely, three factors were found to be signif-
icantly protective against subsequent ED visits.
ACP documentation demonstrated the strongest
protective effect (OR, 0.37; 95%Cl;, 0.22-0.64; p <
0.001), corresponding to a -3 point reduction in
risk. both early referral (OR, 0.45; 95%Cl:, 0.27-
0.77; p = 0.003) and Strong Opioid Prescribing
(Background with Breakthrough dose) (OR, 0.48;
95%Cl:;, 0.28-0.84; p = 0.010) were also protective,
each reducing the risk score by -2 points. All iden-
tified predictors were statistically significant (p <
0.05). (Table 2)

Model performance summary

The final logistic regression model demon-
strated moderate discriminative ability, with the
AUROC measured at 0.659 (validation set: 95%Cl;,
0.600-0.716) and 0.726 (test set: 95%Cl;, 0.582~
0.854). Overall Accuracy remained consistent

Advanced Cancer Patients registered at Palliative Clinic
at Pathum Thani Hospital
(Januray 1, 2024 - June 31, 2025)
(N =300)

Excluded (N = 35)
Incomplete key variable data
Patient mortality

Assessed for eligibility
(N =265)

Patients meeting inclusion criteria
(N = 265)

Advanced Cancer
Age 18 years or older
No lack of decision making capacity
Complete baseline and follow-up
data

Included in ML model development :
(N = 265)

Figure 2. Flow diagram of the study
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Table 1. Baseline characteristics of participants
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Characteristic Subsequent ED visit Non-subsequent ED visit
(N =58) (N =207)
PPS, Median (Q1, Q3) 55(42.5,70) 60 (50, 80)
PPS > 50, n (%) 29 (50.00) 89 (42.99)

Sex, n (%)

Age, mean (SD)
BMI, mean (SD)
Right to treatment, n (%)

Cancer origin, n (%)

Underlying diseas-es, n (%)

Anticancer therapy, n (%)
Symptoms, n (%)

Number of symptoms, n (%)

ACP documentation
Previous ED visit within 3 months

Previous Hospitalization within 3 months
Opioid prescription (background with

breakthrough dose)

Male: 31 (53.44)

Female: 27 (46.55)

62.79 (11.48)

19.66 (3.18)

Universal Health Coverage:

49 (84.48)

Colorectal: 12 (20.68)

Head and Neck: 5 (8.62)

Hepatocellular: 10 (17.24)

Lung: 10 (17.2)

Prostate: 3 (5.17)

Breast: 5 (8.62)

Diabetes mellitus: 12 (20.68)

Chronic kidney disease: 5 (8.62)

Cardiovascular disease: 4 (6.89)

No specific treatment: 35 (60.34)

Pain 44 (75.86)

Dyspnea 23 (39.65)

Confusion 2 (3.44)

No 1(1.72)

One 22 (37.93)

More than One 35 (60.34)

30 (51.72)

35 (60.34)

41 (70.68)
(50.00)

29 (50.00

Male: 116 (56.03)

Female: 91 (43.96)

67.89 (12.59)

20.43 (3.48)

Universal Health Coverage:
184 (88.88)

Colorectal: 57 (27.53)
Head and Neck: 29 (14.00)
Hepatocellular: 19 (9.17)
Lung: 18 (8.69)

Prostate: 24 (11.59)
Breast: 15 (7.24)

Diabetes mellitus: 36 (17.39)
Chronic kidney disease: 13 (6.28)
Cardiovascular disease: 30 (1.44)
No specific treatment: 117 (56.52)
Pain 154 (74.39)

Dyspnea 68 (32.85)

Confusion 18 (8.69)

No 16 (7.72)
One 70 (33.81)
More than One 131 (63.28)

141 (68.11)
70 (33.81)

111 (53.62)
92 (44.44)

ED, Emergency Department; PPS, Palliative Performance Scale; BMI, body mass index; ACP, advanced care planning

Table 2. Independent predictors of further ED visit
Derived from Logistic Regression after backward elimination feature selection

Predictors coefficient OR (95%Cl:) p-value Weighted points
Elderly (age = 60) 1.060 2.89 (1.56-5.36) 0.001 +3
Malnutrition (BMI < 18.5) 0.718 2.05(1.08-3.89) 0.028 +2
Dyspnea 0.836 2.31 (1.34-3.98) 0.003 +2
Previous hospitalization 0.897 2.45(1.42-4.24) 0.001 +2
Functional status (PPS > 50) -0.797 0.45(0.27-0.77) 0.003 2
Strong opioid prescribing -0.727 0.48 (0.28-0.84) 0.010 2
(background with breakthrough dose) -0.982 0.37(0.22-0.64) 0.000 -3

ACP documentation

ED, Emergency Department; PPS, Palliative Performance Scale; BMI, body mass index; ACP, advanced care

planning

across both evaluation sets, measuring 0.743 in
the validation set and 0.738 on the test set. The
model exhibited high specificity (validation set:
0.857; Test set: 0.855), indicating a strong capac-
ity to correctly identify patients who would not re-
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quire a subsequent ED visit. However, the model
showed limited ability to detect actual subse-
quent ED visits, as evidenced by a low sensitiv-
ity score of 0.328 (validation set) and 0.333 (test
set). Given the moderate Precision (validation
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Table 3. Logistic regression model performance summary

Metric Internal validation Test set
(mean * 95%Cl:) (mean = 95%CI:)
AUROC 0.659 (0.600-0.716) 0.726 (0.582-0.854)
Accuracy 0.743 (0.701-0.795) 0.738 (0.637-0.838)
Sensitivity 0.328 (0.225-0.423) 0.333(0.118-0.546)
Specificity 0.857 (0.809-0.907) 0.855 (0.766-0.937)
Precision 0.453 (0.286-0.616) 0.400 (0.143-0.650)
F1-score 0.366 (0.244-0.489) 0.364 (0.138-0.550)
Brier score 0.163 (0.144-0.183) 0.155(0.112-0.207)

AUROC, area under the receiver operating characteristic curve

DCA in operating region

0.2 1

00{ —————m—mm—m—— T

Net Benefit

—— Logistic Regression
——~ Treat All
——- Treat None

T
0.1 0.2

T
0.3 0.4 0.5

Threshold Probability

Figure 3. Decision curve analysis

set: 0.453, Test set: 0.400), the F1-score, which is
the harmonic mean of precision and sensitivity,
was moderate at 0.366 (validation set) and 0.364
(test set). The low Brier scores (validation set:
0.163; test set: 0.155) suggest that the model’s
probability predictions are well-calibrated and re-
liable. (Table 3)

Clinical utility analysis

The ML models demonstrated a net benefit in
DCA (Figure 2) when compared to “treat all” and
“treat none” strategies at a threshold probability
of > 10%, which is clinically relevant for preven-
tion and screening (as clinicians may intervene if
the predicted risk is = 10%) (Figure 3).

Discussion

The prediction model for emergency care uti-
lization within three months among patients with
advanced cancer demonstrated high specificity,
indicating that it has potential for effectively iden-
tifying high-risk patients (rule-in) compared with

general screening approaches. However, despite
the high specificity, the model showed low pre-
cision (positive predictive value) and F1 scores,
suggesting that a considerable proportion of in-
dividuals predicted to be “high risk” did not actu-
ally experience the outcome, which may lead to
unnecessary interventions. However, the inter-
vention in this context is palliative care, which ad-
vanced cancer patients should receive according
to standard treatment protocol. At the same time,
the low sensitivity indicates that the model tends
to miss some truly high-risk patients. Neverthe-
less, false negatives can be managed through
other mechanisms, such as palliative care ser-
vices in the ED.

Importantly, the model exhibited favorable
calibration, as indicated by low Brier scores (<
0.17), suggesting that predicted probabilities
closely matched observed outcomes. DCA fur-
ther demonstrated that the model provides a
positive net benefit compared with “treat all” or
“treat none” strategies, particularly at clinically
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relevant threshold probabilities above 10.00%.
This supports the model's potential role in guid-
ing targeted interventions, such as early symp-
tom assessment or proactive ACP discussions
for patients at elevated risk.

The findings of our study align with and ex-
tend prior research on healthcare utilization and
symptom burden in advanced cancer patients
referred to palliative care. Consistent with earlier
studies, patients with poorer performance sta-
tus, as indicated by a PPS of < 50, demonstrated
higher rates of acute care utilization. Previous
literature has repeatedly shown that advanced
functional decline correlates with increased
acute care utilization, underscoring the vulner-
ability of this population.’®1?

Our identification of dyspnea as a significant
symptom associated with subsequent ED visits
is also supported by prior investigations. Dysp-
nea is among the most distressing and frequent
symptoms experienced by advanced cancer pa-
tients, often leading to urgent care needs. This
symptom burden highlights critical clinical tar-
gets for early intervention.?°

Notably, the association between ACP and
reduced ED visits after referral echoes previous
findings demonstrating that ACP fosters goal-
concordant care and decreases unnecessary or
unwanted healthcare use. This supports ongoing
advocacy for integration of ACP early in the tra-
jectory of advanced illness, reinforcing its role as
a critical component of comprehensive palliative
care.?1?2

This study provides both traditional epidemi-
ological insights and advanced predictive mod-
eling for emergency care utilization in advanced
cancer patients. The statistical analysis con-
firmed that advanced age, malnutrition, history
of recent prior hospitalization, functional status
(PPS), a specific symptom (dyspnea), adequate
symptom control through strong opioid prescrib-
ing, and ACP are critical determinants of emer-
gency care utilization. The machine learning
approach demonstrated that these traditional
predictors can be enhanced through algorithmic
modeling to create practical clinical tools.

This study had several limitations. The single-
center, retrospective design may limit the gener-
alizability of the findings and results in a relatively
small sample size. This consequently led to a
very limited number of cases available for the
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test set, which may affect the robustness of the
model evaluation. There is a potential for survivor
bias among patients with low PPS scores. Model
validation was performed internally only, high-
lighting the need for external validation before
clinical implementation. There was no compari-
son between the group receiving background
strong opioids combined with PRN doses and
the group receiving either background strong opi-
oids or PRN doses for breakthrough symptoms
alone. Prospective multicenter validation and
comparisons with more complex models (e.g.,
tree-based, ensemble, neural network models)
may further refine predictive performance.

Additionally, the ultimate goal of this internal
validation study was to establish a prediction tool
that can support primary care physicians or other
specialists in identifying advanced cancer patients
who may need an emergency plan or ACP before
palliative care emergencies occur, and to reduce
unnecessary life-sustaining treatments or other
interventions that do not align with patient values
and may cause additional suffering.

Conclusions

This study developed and validated a practical
logistic regression model that identifies key pre-
dictors of subsequent ED visits among palliative
care patients, demonstrating modest discrimi-
native ability but strong calibration, high speci-
ficity, and meaningful clinical utility. Elderly age,
malnutrition, dyspnea, and recent hospitalization
significantly increased the likelihood of ED revis-
its, while ACP documentation, early referral, and
adequate opioid prescribing were strongly pro-
tective. Although sensitivity remained limited, the
model's positive net benefit at clinically relevant
thresholds supports its use as a targeted risk-
stratification tool to guide proactive symptom
management and care planning. Integrating this
scoring system into routine practice may help
clinicians identify patients who require palliative
care, ultimately promoting more efficient resource
utilization and improved patient-centered out-
comes.

Future work should focus on external valida-
tion and prospective implementation of these
predictive tools to realize their potential for im-
proving care quality and reducing unnecessary
healthcare utilization in advanced cancer popula-
tions.
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Highlight

1. Screen High-Risk Patients in the Commu-
nity: Primary care clinics should closely monitor
advanced cancer patients who are elderly (Age
>= 60 years), malnourished (BMI < 18.5), experi-
encing dyspnea, or have a history of hospitaliza-
tion within 3 months, as these are key predictors
of Emergency Department (ED) utilization.

2. Proactive ACP and Data Sharing: advanced
care planning (ACP) documentation has the
strongest protective effect against ED visits;
therefore, primary care teams should initiate ACP
discussions early and seamlessly share this data
with tertiary hospitals to ensure goal-concordant
crisis care.

3. Initiate early palliative referral: referring pa-
tients to palliative care pathways early while they
still maintain good functional status (PPS >= 50)
significantly reduces the likelihood of subsequent
emergency healthcare utilization.

4. Optimize symptom management at home:
Adequate strong opioid prescribing (combining
background and breakthrough doses) effectively
reduces ED visits, highlighting the need for pri-
mary care teams to aggressively manage pain
and dyspnea within the community.
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ABSTRACT

Background: Hypertension is a major public health concern and remains
inadequately controlled in many patients. Difficulties in accessing health-
care services may compromise continuity of care and treatment out-
comes. Telemedicine has been increasingly implemented to improve
healthcare accessibility and reduce hospital overcrowding; however, evi-
dence regarding its effectiveness compared with conventional care in
Thai primary care settings is still limited. This study aims to compare the
effectiveness of telemedicine and conventional non-communicable dis-
eases (NCD) clinic services in controlling blood pressure among patients
with hypertension.

Methods: A randomized controlled trial (clinically controlled trial) was
conducted to compare the average Systolic Blood Pressure (mean SBP),
average diastolic blood pressure (mean DBP), and satisfaction with tele-
medicine services in patients aged 40-80 years with hypertension, in the
Urban Community Health Center 2, Wat Pa Salwan, Maharaj Nakhon
Ratchasima Hospital. The study was conducted between March 1, 2024,
and October 31, 2024.

Results: A total of 52 participants received telemedicine services, and
52 participants received services from the NCD clinic. The blood pressure
control results were not significantly different at the study endpoint with
a 95% confidence level. Satisfaction scores were high in both groups,
with 81.6% of telemedicine participants expressing willingness to con-
tinue using the service.

Conclusions: Hypertensive patients receiving telemedicine services
achieved comparable blood pressure control to those attending the
Chronic Disease Clinic. This supports the consideration of developing
Telemedicine systems for efficiently managing chronic non-communi-
cable diseases in primary care settings.

Keywords: Randomized controlled trial, blood pressure control, tele-
medicine, primary care services
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ABSTRACT

Background: Non-communicable diseases are increasingly prevalent.
Telemedicine enhances the convenience and accessibility of healthcare
services for patients. This study aims to evaluate the effectiveness of
healthcare service delivery and follow-up using telemedicine in non-
communicable diseases (NCD) patients.

Design: Quantitative research and retrospective study

Methods: This study reviewed medical records of patients with hyper-
tension and type 2 diabetes mellitus at the Primary Care Unit. The patients
were divided into 108 in the telemedicine group and 115 in the usual
group. The study was performed from March 1, 2023 to March 31, 2024.

Results: The study was conducted in 233 patients. After twelve months
of follow-up, the systolic blood pressure (SBP) and diastolic blood pres-
sure (DBP) showed no significant differences between the telemedicine
group and the usual group. The FBS showed a greater statistically signifi-
cant reduction in the telemedicine group than the usual group at 12
months. However, the HbATC demonstrated no significant differences
between the two groups. Moreover, the SBP and FBS after the 12 months
of treatment were significantly reduced in the telemedicine group.

Conclusions: The effectiveness of telemedicine and usual service was
not different in patients with NCD at the primary care unit. Telemedicine
may be an alternative treatment option.

Keywords: telemedicine, hypertension, diabetic mellitus
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“Independent t-test with equal variance; “Independent t-test with unequal variance

SBP, systolic blood pressure; DBP, diastolic blood pressure; FBS, fasting blood sugar
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\@dy 4.90 = 030 uag Tazuuunmswliammdesiu
waziisnalasaguiuumsliusnismeseuunsunme
nilnadmsugUaglsalunmuiaslsnanudulaiin
adluszduanndigelnednzuuuade 4.81 = 0.49 ¢
wandlunsadt 4

F150d
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(n=108)
dayanenddn Anade + doudeauuninsgu viie  p-value
n1sunngnslng AlsEgIU (Aidandalng)
Wiaudl 0 \foud 12

SBP (n=108) 130.68+7.72 127.84+8.05 0.002°

DBP (n=108) 74.65+9.35 72.81+8.96 0.056 °
FBS (un./ma.) (h=106) 99.5(91,111) 96 (90, 105) <0.001°
580U HbALC (1n.%) (n=20) 6.36+0.48 6.60+1.17 0.29°

*paired T-test; "Wilcoxon’s sign rank test

SBP, systolic blood pressure; DBP, diastolic blood pressure; FBS, fasting blood sugar
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ABSTRACT

Background: This research was funded by the Health Systems Research
Institute (HSRI). The Participatory Action Research for Primary Health
System Development in Rayong Province aimed to develop a case-based
care model in which Village Health Volunteers (VHVs) play a key role in
patient care.

Design: Participatory action research (PAR)

Methods: The Study was conducted on 12 chronic patients through pur-
posive sampling and individual care for 12 weeks. Evaluation of patients
was performed before and after the implementation of the care model.
Data were analyzed using descriptive statistics and the Wilcoxon Signed
Rank Test.

Results: Pre- and post-analysis of the variables for the implementation
of the care model showed no statistically significant differences in
HbA1c, systolic blood pressure (SBP), or diastolic blood pressure (DBP).
However, the post-intervention HbA1c levels showed a relatively high
average rank difference, suggesting some improvement.

Conclusions: The development of a chronic disease care model with
VHV participation can effectively contribute to individual care. The mod-
el can be implemented in other Primary Care Units.

Keywords: Chronic Care Model, Village Health Volunteers, Primary Care
Unit
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ABSTRACT

Background: Hypertension is a major chronic health problem in Thailand,
particularly in areas with limited access to healthcare services. The
development of telemedicine has emerged as a promising alternative to
improve healthcare accessibility and reduce the burden on the health
system. This study aimed to compare the effectiveness of telemedicine
with usual care in controlling hypertension at Phimai Hospital, Nakhon
Ratchasima Province, Thailand.

Design: A retrospective comparative study was conducted.

Methods: Medical records of 424 patients with hypertension between
October 2023 and September 2024 were analyzed. Follow-up outcomes,
including blood pressure, body mass index (BMI), and heart rate, were
analyzed using the Mann—-Whitney U test and Wilcoxon signed-rank test.

Results: The results showed that follow-up parameters significantly
decreased in both groups, particularly at the second follow-up, reflecting
the effectiveness of consistent monitoring. Furthermore, intergroup
comparisons demonstrated that both systolic and diastolic blood pressure
decreased significantly more in the telemedicine group than in the usual
care group.

Conclusions: These findings highlight the potential of telemedicine in
improving hypertension control and support national policies promoting
digital health systems, particularly in resource-limited settings. However,
social, economic, and health behavioral factors should also be considered
to ensure sustainable and long-term implementation of telemedicine
services.

Keywords: hypertension, telemedicine, clinical effectiveness
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The Effectiveness of Homecare Telemonitoring in Blood
Sugar Control in Patients with Uncontrolled Type 2 Diabetes
Mellitus: A Non-randomized Historical Controlled Trial
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Background: Uncontrolled type 2 diabetes mellitus (T2DM) remains a
major public health problem. The homecare telemonitoring system is a
community-based approach integrating local participation, in which village
health volunteers perform fingerstick blood glucose monitoring for
patients and send the results via the LINE application for real-time evalu-
ation and feedback by a multidisciplinary team. This study aimed to
Received: November 10, 2025; evaluate the effectiveness of homecare telemonitoring by comparing
Revised: December 30, 2025: the mean HbATc level at 12 weeks with standard outpatient (OPD) care.

Accepted: February 27, 2026 Design: Non-randomized historical controlled trial

Methods: This study was conducted among patients with uncontrolled
T2DM at Phichit Hospital and Primary Care Units in Mueang Phichit Dis-
trict. The intervention group included 67 patients receiving homecare
telemonitoring between January and June 2025, while the control group
comprised 132 patients receiving OPD-based care with data retrospec-
tively collected in 2023. Data were analyzed using multivariable Gaussian
regression, adjusting for age, sex, body mass index, duration of diabetes,
comorbidities, medication regimen, and baseline blood glucose levels.

Results: At 12 weeks, the homecare telemonitoring group had a signifi-
cantly lower mean HbA1c compared with the OPD group (9.1 + 1.7% vs.
10.71 + 2.0%; adjusted mean difference =-1.0%, 95% CI -1.6 t0-0.5). Similarly,
the mean fasting blood glucose was significantly lower (158.1 + 56.0
mg/dL vs. 193.6 + 81.0 mg/dL; adjusted mean difference = -32.1 mg/dL,
95% Cl-54.510-9.8).

Conclusions: Homecare telemonitoring was more effective than standard
OPD care in improving glycemic control among patients with uncon-
trolled T2DM. This approach may serve as a feasible and effective strategy
for diabetes management in community and primary care settings.

Keywords: type 2 diabetes mellitus, glycemic control, telemonitoring
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NsTIUTINTeyanMEWNINgauAeaLi1TuNS
Shwauds 12 §Uavi lungu homecare telemoni-
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nvsnileu  vazfinguiitauenldanmaiiudeya
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Anzunsndeudiieny Teun anziaaluden
i (hypoglycemia) m’mfﬂmaslmﬁawgﬂ (simple
hyperelycemia) uwazn1ay DKA Tnefienunmztinena
Tudenm Ao seiuthanaludon < 70 un/ma. Tne
onaiflvdelifionnisuansvesninziinnaludens
$ade Teu nmzthmaludengs Ao seduthema
Tuden = 250 un./ma. lagliian1susaa1n1suans
999 DKA 58 HHS dwiu DKA wiudeyaainnis
adelunyszidouain ICD-10 (E11.1: type 2 dia-
betes mellitus with ketoacidosis) Iwgﬂwﬁﬁﬁu
nssnwlulsanerunanang

n5AATIEideya
Wisuifleudeyafiugruvosidrianidesening
mjuﬁlfﬁﬂ%’ums%’ﬂmuw homecare telemonitoring
funguiiiniunsinunuugosuen  fudsuen
dnwaurldl Fisher's exact test suussiatodld Stu-
dent’s t-test %38 Wilcoxon rank-sum test Juffu
nsnsEanevesleyn Inneviveyalaglians mul-
tivariable Gaussian regression lagusudauusniu
o 018 e dytinanie szeziaimsluumu
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wanvlasueauladaniunisniglininsnisinw
AMUUaBAfEYeIlayAkaENITANATOITRYAHIY
UARaALLLlEUIE VBTN 1UIANINS

YUY 3 AAeAal, uasnaly

NANISANEN

Mnnnsinlugthsuvueind 2 Agulallen
drsumsfnuilsamenuiaiinsuagmiaouinis
Ugunilumsuneidiesiiing runuimun 230 9
AENFIRINRTUINUNAAFINLATILILA L
faumsfnuvieay 199 518 uvafunds homecare
telemonitoring 91U 67 518 UagnguyUlguen
$1uau 132 38 (U7 1)

dewssuiiisuteyaseninenguwuingaulng
Wumandgannniunanegludnsdiuyssana 2:1
Tnefiongiadslndidseiu fio 58.1 T (SD = 10.6) u
n&au homecare telemonitoring wag 59.6 U (SD =
11.8) Tunguifheuen lawuanuuandrsuestimin
uazrilinamesgaiitdudfnysyinangu (15 1)

lusiudnuazveslsAnudl ngu homecare tele-
monitoring  fisreznamaituuviuduniings
Athewen agnailtiudfny (8.2 + 5.6 U iieuiu 115 +
8.4 U, p = 0.037) wazdln1IZUNINGOUIINLUINIU

b a & M ra Y ow Y =
guasumuiiai 2 Mgululafiwifunsinuni
AdmsuazuuieuinmsUgugiiluendneflesiidng
(n = 230)

- Y &
ANTUIAABDNALNEUNNTAN

TufugautnTmside (n = 5)

A4

|

I

No intervention (Historical control)
v v v vi o dv . o
Lﬁmlagaaawaemﬂn'us‘:Lﬁﬂwmqmﬂmﬂmumﬁﬂm

wuugUasuenlud w.A. 2566

Intervention (Present patients)
7 I L4 & . .
HUBVIYUNUNAITINYIMUY homecare telemonitoring
swiﬂmnﬂﬂu-ﬁqmuu W.A. 2568

wndaAnae lannsadveeya | o
=

msinsannesadouls (n = 18)

A 4

Famuszinhmavazanans
waz HbAlc # 12 dUaw
(n = 132)

(n = 150) (n =75)
YoruBuEoINTINTIdY
(MY =475)
v v
Lﬁu‘ﬂuaga Prognostic factors lﬁu‘lll'ai:l,a Prognostic factors
nejm‘;ﬂ'wuan niju homecare telemonitoring
(n = 150) (n =75)

Y 2 : -
YVIMUARAMUTEINNGIAW (n = 8)

h 4
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- o =
uwag HbAlc M 12 @uau
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U 1. wimansaniiuns@nw (study flow diagram)
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M13199 1. Snwagiluvesiihe

Homecare

o da o WUaeuan
ANWUSNANWI telemonitoring ° p-value
(n=132)
(n = 67)

Wi, 319U (Sozaz)

Y18 23 (34.3) 40 (30.3) 0.629

wi 44 (65.7) 92 (69.7)
91¢ (U), mean=SD 58.1+10.6 59.6+11.8 0.380
ﬁ’mﬂlﬂ (nn.), mean+SD 70.5+14.5 68.7+14.3 0.402
pstiuanie (Nn./4.%), mean=SD 27.6+5.4 27.4+5.3 0.817
igEJZL’JaWﬁL‘fJULU’IM’J'IU (?J), mean=SD 8.2+5.6 11.5+8.4 0.037
15As7y, 31U (Goway)

laidl 2 (3.0) 1(0.8) 0.263

i 65 (97.0) 131 (99.2)
lsaanudulaiings, S (Fevay) 54 (80.6) 117 (88.6) 0.135
Tsaluiuludengs, 1w (fovaz) 65 (97.0) 130 (98.5) 0.604
TsalaEess, $1unu (Bovaz) 12 (17.9) 26 (19.7) 0.850
AMBUNINGBUNLUIIY, 91U (Sovay)

laidl 60 (89.6) 98 (74.2) 0.015

i 7(10.4) 34 (25.8)
Lummuﬁuaaﬂismwm, U (Seway) 4 (6.0) 22 (16.7) 0.044
WITUAIe, 311U (Spuay) 7(10.5) 18 (13.6) 0.653
FIUIULUUIIY, mean=SD 2.2+0.8 2.2+0.8 0.632
FBnslsenumnu, 91w (Sevay)

gIAU 32 (47.8) 38 (28.8) 0.032

g120 6 (8.9) 20 (15.2)

gIAUTINAvYIAA 29 (43.3) 74 (56.0)
YUINLILUINITU

Metformin (un./34), mean+SD 1485.1+£773.5 1193.2+807.0 0.024

Glipizide (un./3u), mean+SD 5.5+7.6 3.9+6.7 0.089

Pioglitazone (1n./74), mean+SD 8.3+12.3 7.7+11.4 0.783

Sitagliptin (1n./34), mean+SD 0.0+0.0 2.3+13.6 0.151

Dapagliflozin (11n./94), mean=SD 0.0+0.0 0.3+1.7 0.151

Liraglutide (un./41), mean+SD 0.0+0.0 0.1+0.3 0.077

Insulin (g»/34), mean+SD 2224295 37.2+36.8 0.003
AMsUSUTLIRNeN, 31U (Seuay)

lailausuen 13 (19.4) 12(9.1) 0.044

fn1susuen 54 (80.6) 120 (90.9)
sEfUTIaTIYaneMNSHauELRY (1n./Aa.), mean+SD 249.3+72.4 252.5+73.5 0.768
A" HbALc AewiENsuY (%), mean+SD 10.8+1.5 10.5+1.5 0.286

toundn (Sevay 10.4 Wsunuiaeas 25.8, p = 0.015)
lnglanziumvuuleyszamaninulunguglae
uaﬂqmdwmjm homecare telemonitoring &1l

Y [

HedAy (Fevey 16.7 Wisuiuovas 6.0, p = 0.044)

dwiugUuuuMsinyInudl Ny homecare
telemonitoring #nslee metformin 1usuu1®f:jj\‘1ﬂi’1
(1485.1 + 773.5 un./3u Wsuiu 1193.2 + 807.0
1N/, p = 0.024) waginsldeiuiesegianen
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pegildudfny (22.2 £ 29.5 yiln/ T iguiu 37.2 +
36.8 giln/ U, p = 0.003) wonani n&x homecare
telemonitoring fldnduvesgUaedilildusuruin
gnunnningurtheuen (Sewa 19.4 Wguiusesas
9.1, p = 0.044)

il Aadpseiuthmavarenesuay HbALC
nouGNsliunnmatusyinsaeIngu (249.3 + 72.4
UA./A@. WBUAU 252.5 + 73.5 un./ma., p = 0.768

wag 10.8 + 1.5% Lilguiu 10.5 + 1.5%, p = 0.286)

HAAWSN19ARTNT 12 dUak

- = =~ o & o %

WawTeuilsunadnsnisaruauseaudinialy
A A % 6 ! I a (% soj
Hendl 12 dUam wuitAnedevessEauiinauae
aAdWN3IUNGY homecare telemonitoring #11N37
naugUleuenegailifudfy  lnudAadevessiu
11ANaUNLBA1MNTVBINGN homecare telemoni-
toring WU 158.1 = 56 un./Aa. vadeinguetheuan
Wiy 193.6 + 81.0 UN./AA. AINUUANAIIVRIAN
\dgegil 35.5 Un./aq. (95% Cl -57.3 fi -13.8, p =
0.001) wazleusuladumuundidananuauLANg
fuageiitdeddny Iaglungy homecare telemoni-
toring  15¢AUNIMNAVULEADIMNTANAININATINGY
AUlgwen 32.1 Un./ma. (95% Cl -54.5 i1 9.8, p =

YUY 3 AAeAal, uasnaly @

0.003) (A58l 2 WAzUR 2) d w3y HbALC 71 12
dUant wulungu homecare telemonitoring anad
wide 9.1 + 1.7% \isufunguitaeuen 9 10.1 +
2.0% mwmmwima?{a 0.9% (95% Cl -1.5 14 -0.4,
p = 0.001) waznaslunarIlatenIudInua
wansinsiuageltedAguaedny  laglungy
homecare telemonitoring fifadey HbALc anas
wnnINguEeuen 1.0% (95% Cl: -1.6 84 -0.5, p
< 0.001) (M31971 2 LLangﬁ 3)

ANMZUNINGOUNERAULITUNITINEN

dlefnmunmzunsndeuniendadfunissnw
Juils 12 dUani nudda Anzthanaludond
Jeuaz 3.0 whﬁ’uiuﬁgaaaqmju WANUNSIAANTIE
thonaludesadundugitheuen gemhngy homecare
telemonitoring agnsiltibdfny (Sovay 39.4 Wigy
ffuesa 16.4, p = 0.001) e laiwunnsiin DKA Tu
Fsaoangu (191971 3)

J150d

nan1sAneiuansidfiuin homecare telemoni-
toring fiUszAninadielunsnuaNsiuiaaly
Frheummurind 2 AnulaildldFninsinwuuy
AUaeuenag ity TnganunsaanAnieves
HbALc asléiie 1.0% nelu 12 §Uani Jsdenados

719197 2. A1LRRETBITEAULINNEENIMNSIAE HbALC 11 12 dUnW Wi uLilguAIALLANAI9SENINaNgx homecare

telemonitoring fiunguyUaguen

Outcome Homecare OPD Unadjusted Adjusted
telemonitoring  (n = 132)
Mean difference  p-value Mean difference p-value
(n=6T) mean+SD
(95% ClI) (95% CI)
mean+SD
FBS (mg/dL) 158.1+56.0 193.6+81.0 -35.5 0.001 -32.1 0.003
(-57.3,-13.8) (-54.5, -9.8)
HbA1c (%) 9.1+1.7 10.1+ 2.0 -0.9 0.001 -1.0 < 0.001
(-1.5,-0.4) (-1.6,-0.5)"

‘Uumweng we duflinane ssesiainisiduuimiu lsasaw Bnnsldenuvmnu ssduimavazensmisneususiu
“Usumueny e dailinanie szeznainsduuimnu lsasau Bnsldeuma e HbALc newisudu
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Distribution of HbA1c at Baseline and 12 Weeks
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Distribution of FBS at Baseline, 4 Weeks, and 12 Weeks
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A5197 3. ANIEENTNTDUNNUNYNAUIITUNITINEN

Homecare v,

- & L. Wuaeuan
anwuzfne telemonitoring v p-value

(n =132)

(n=67)

Hypoglycemia, 311U (Foeaz) 2(3.0) 4 (3.0) 1.000
Simple hyperglycemia, 311U (5ovaz) 11 (16.4) 52 (39.4) 0.001
Diabetes ketoacidosis, 31U7U (508ay) 0 (0.0) 0(0.0)
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ABSTRACT

Background: End-stage renal disease (ESRD) is a major public health
concern in Thailand, contributing to high healthcare costs, especially
among patients receiving Renal Replacement Therapy (RRT). Advanced
care planning (ACP) can reduce unnecessary interventions and align
care with patient preferences, yet uptake among Thai ESRD patients
remains low. This study aims to assess whether early ACP, initiated when
Karnofsky Performance Status (KPS) >70, is associated with reduced
in-hospital costs and first Emergency Department (ED) visits in ESRD
patients receiving comprehensive conservative management (CCM)
with ACP. .

Methods: A retrospective cohort study was conducted at Pathum Thani
Hospital, including 102 ESRD patients who met SPICT criteria and were
managed with CCM. Patients were classified into early ACP (KPS > 70)
and late ACP (KPS < 70) groups. Outcomes included six-month total in-
hospital costs (primary) and first ED visits (secondary). Statistical analy-
ses included the Mann—-Whitney U test, generalized linear modeling
(GLM), and Cox proportional hazards models.

Results: Among 102 patients who received CCM with ACP, 55 received
early ACP. Median in-hospital costs were lower in the early ACP group
(8,020 THB vs. 9,300 THB), though not statistically significant (p = 0.113).
However, the adjusted analysis showed a 27% cost reduction with early
ACP (95%Cl: 1%—-46%, p = 0.043). The incidence of the first Emergency
Department visit after ACP, between the two groups (4.49 visits per 100
person-months in the early ACP group versus 3.38 visits per 100 person-
months in the late ACP group), showed no statistically significant difference
(IRR 1.33,95%CI: 0.57-3.06, p = 0.508). After adjusted analysis using the
Cox proportional hazards model, no statistically significant difference was
found either (HR 0.91, 95%Cl: 0.36—2.30, p = 0.840).

Conclusion: Early ACP was associated with significantly lower treatment
costs without increasing the number of first ED visits, suggesting it may
be a cost-effective and safe strategy for conservatively managed ESRD
patients. Larger studies and the incorporation of home-based palliative
care are recommended.

Keywords: Supportive and Palliative Care Indicator Tool (SPICT), Kar-
nofsky Performance Scale (KPS), comprehensive conservative manage-
ment (CCM)
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Introduction

End-stage renal disease (ESRD), though affecting
a small fraction of the global population, exerts a
disproportionate burden on healthcare systems
worldwide, accounting for 2-4% of national
healthcare budgets in some countries due to the
high costs of treatments like dialysis and trans-
plantation.!

According to epidemiological data in Thailand,
approximately one million people have chronic
kidney disease (CKD), with 10% having stage IV
CKD and 5% having stage V CKD. Moreover, ap-
proximately 10,000 deaths occur annually due to
CKD.?

Worldwide data, including that from Thailand,
show that as CKD progresses, healthcare costs
increase. In particular, the cost of care for ESRD
is approximately four times higher than for Stage
[ll CKD, and costs are even higher for ESRD pa-
tients who receive RRT.?

Thailand's Universal Health Coverage data
from the 2018 to 2022 fiscal years showed a
continuous increase in the number of patients
receiving RRT, from 57,682 to 82,463. The average
cost per patient was 200,000 THB.#

Thailand’'s Universal Health Coverage data
also show that terminally ill patients who received
in-hospital care during the last month of life had
in-hospital costs approximately twice as high as
those who died at home, with most of the costs
attributed to procedures and medications®

ESRD is defined as an abnormality in kidney
structure or function lasting for more than three
months, with a GFR of less than 15 mL/min/
1.73m?2¢

Only 60% of ESRD patients who visited the
EDs of tertiary hospitals in Thailand had prior
advanced care planning (ACP) discussions, and
only 5% had a documented living will. Additionally,
in-hospital deaths among ESRD patients were
usually associated with a newly initiated pallia-
tive care consultation.”?

Palliative care is defined as quality-of-life care
for patients with severe, non-curable illnesses, with
ACP being an essential component of this pro-
Cess.ﬂﬂS

Comprehensive conservative management
(CCM) for ESRD is a specialized form of pallia-
tive care that adopts a holistic approach, incorpo-
rating rigorous symptom management, shared
decision-making, proactive ACP, comprehensive

psychosocial support, and spiritual care.™

ACP is the process of establishing health-
care decisions before a patient progresses to a
condition of lacking decision-making capacity
or reaching the terminal stage of life. Essential
components include communication, identifying
a surrogate decision-maker, and documenting an
Advanced Directive or Living Will.

Advantages in the context of Public Health in-
clude reduced hospitalizations, avoidance of un-
necessary life-sustaining treatments, and lower
healthcare costs. 15,16 At present, there remains
a notable lack of studies comparing the impact
of early versus non-early ACP on in-hospital costs
and healthcare utilization among ESRD patients
receiving CCM in tertiary care.

This study aims to compare in-hospital costs
and the incidence of first Emergency Department
(ED) visits within six months among ESRD pa-
tients who received CCM with ACP. This study
also provides evidence on the effectiveness of
ACP initiated at the early stages of ESRD in re-
ducing in-hospital costs and Emergency Depart-
ment visits, supporting the development of ad-
ministrative strategies for terminal illness care.

Methods

This study utilized data from the Hemodialysis
Center and the Outpatient Palliative Care Depart-
ment of Pathum Thani Hospital, using retrospec-
tive six-month data from patients who registered
at the ACP Clinic between January 1, 2024, and
December 31, 2024. The starting point was the
first assessment of Karnofsky Performance Sta-
tus (KPS) by a palliative care nurse. KPS was
assessed at the patient’s initial visit to the ACP
Clinic at the Hemodialysis Center. Cost data and
Emergency Department utilization were obtained
from the summary of expenses in the electronic
medical records.

The ACP was conducted by a palliative care
nurse, with documentation recorded in the medi-
cal records. A copy of the documentation, in the
form of a living will be derived from the ACP dis-
cussion, was also kept by the patient.

This study population consisted of ESRD pa-
tients who had not received renal replacement
therapy (RRT) or who had indications for CCM.

Inclusion criteria’”

1. Patients who have been referred for consul-
tation with a nephrologist
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2. Patients with indications for palliative care
for CKD according to the SPICT criteria. (The
SPICT tool flags ESRD patients for palliative care
when they have advanced kidney failure (eGFR
<30 mL/min), alongside multiple life-limiting con-
ditions, or when dialysis is withheld or stopped.)'®

3. Age 18 years or older

4. Patients must still possess decision-mak-
ing capacity

5. Availability of baseline data and follow-up
records in the medical chart, including documen-
tation of the KPS on the date of the first ACP ses-
sion

Exclusion criteria

1. Patients who have received a kidney trans-
plant

2. Patients who switched from CCM to RRT.

3. Patients who died within the study period

The independent variable was the timing
of ACP, categorized into two groups based on
functional status: early-ACP (KPS > 70) versus
non-early ACP (KPS < 70). This categorization
is based on evidence that ESRD patients with a
KPS score < 70 experience higher mortality rates
and greater physical decline during the last year
of life.1920

Outcome variables

1. Total hospital costs over six months

2. First Emergency Department visit

Control variables are age, sex, healthcare
coverage type, cardiovascular disease, and poly-
pharmacy, as these factors have been indepen-
dently associated with healthcare costs.?'?°

The appropriate sample size was calculated
to detect a difference in mean hospital care costs
between groups. The calculation was based on a
significance level (a) of 5% and a power of 80%,
with an expected mean difference of 1,000 units
and a standard deviation of 1,200 units for the
outcome variable. The required sample size was
determined to be 23 participants per group.?®

The baseline clinical characteristics between
the two study groups were compared. For cate-
gorical variables, the Chi-square test or Fisher's
exact test (when expected cell counts were small)
was used. For continuous variables, either the in-
dependent samples t-test or the Mann-Whitney
U test was applied, depending on the distribution
of the data.

Chawanwat Jindamporn, et al. @

For missing data, we imputed using the mode
for categorical data and the mean or median for
continuous data, depending on whether the data
were normally or non-normally distributed, re-
spectively.

The primary outcome, which is the difference
in hospital care costs between the two groups
over six months, was analyzed using the inde-
pendent samples t-test or the Mann-Whitney U
test, depending on the data distribution.

Linear regression was used to adjust for co-
variates when the dependent variable (i.e., cost)
was normally distributed. If the distribution of
the dependent variable was not normal, a gener-
alized linear model (GLM), specifying a Gamma
family and a log link function, was applied for co-
variate adjustment.

The secondary outcome was the hazard ra-
tio for emergency department visits within six
months. The hazard ratio was calculated using
the Cox proportional hazards model, and the Nel-
son-Aalen estimator was used for visualization
of the cumulative hazard.

Subgroup analysis for the primary outcome
was conducted based on baseline characteristics
that showed statistically significant differences
between groups, or in specific subgroups such
as healthcare coverage type.

In the Cox proportional hazards model, other
covariates that showed statistically significant
differences between the two groups were con-
trolled for.

Data cleaning and analysis were performed
using Python 3.10 and statistical packages including
scipy, pingouin, and statsmodels.

Compose the research process and results
according to the STROBE Reporting Guideline for
Cohort Studies.?”

Results

The sample size was 102, with 55 in the early
ACP group and 47 in the non-early ACP group
(Figure 1). No ESRD patients withdrew from RRT
in this study period. Baseline characteristics be-
tween the early ACP (KPS > 70) and non-early
ACP (KPS < 70) groups were generally compa-
rable. The median age was lower in the early
ACP group (72 years [IQR 64-79]) compared to
the not-early ACP group (80 years [IQR 71-82.5]).
Median KPS scores were higher in the early ACP
group (90 [IQR 90-100]) versus the not-early ACP

NIANTIFUVUINSUTU LA YAARIATOUATY 2569;9(3):304-312 307
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Patients registered at ACP Clinic at Pathum Thani Hospital
(Januray 1 - December 31, 2024)
(N=110)
(There was no ESRD patients who withdrew from RRT in
this study period))

l

Excluded (N = 8)
No KPS data
Death

|
Assessed for eligibility
(N = 102)

Patients meeting inclusion criteria
(N =102)
ESRD
Prior discussion with nephrologist
Met SPICT criteria for palliative care in CKD
KPS available

Group allocation
(N=102)
Early ACP (KPS > 70) (N = 55)
Non-Early ACP (KPS < 70) (N = 47)

Follow-up (6 months) for outcomes
(N=102)
Total in-hospital costs
First emergency department visits

Figure 1. Flow diagram

group (60 [IQR 50-70)), reflecting the grouping cri-
teria. Gender distribution was similar, although a
slightly higher proportion of females were in the
not-early ACP group (70.2% vs. 54.5%). There is
no statistically significant difference in types of
healthcare coverage between the early ACP and
non-early ACP groups (p = 0.269). The majority
of patients in both groups are covered under the
Universal Coverage Scheme (UCS).

There were no statistically significant differ-
ences between the groups in terms of key clinical
characteristics (Table 1), including glomerular
filtration rate (GFR), polypharmacy, or the preva-
lence of comorbidities such as cardiovascular
disease, diabetes mellitus, hypertension, dyslipi-
demia, ischemic heart disease, stroke, and gout.
Similarly, the proportion of patients under the
UCS was comparable between the groups.

Median in-hospital costs were lower in the
early ACP group (8,020 THB [IQR: 3,704-14,560])
compared to the not-early ACP group (9,300 THB
[IQR: 5,428-18,726.5]) based on the Mann-Whit-
ney U test; however, this difference was not sta-
tistically significant (Mann-Whitney U = 1111.5,
p = 0.1128). The subgroup analysis of patients
under universal coverage (UC) showed a similar
trend.
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Adjusted analysis using a GLM (controlling
for age, GFR, UC, polypharmacy, and cardiovas-
cular disease) indicated that early ACP was as-
sociated with a 27% reduction in treatment cost,
with a 95% Cl ranging from 46% reduction to 1%
reduction (percent reduction = (1-e*coef)x100)
(p-value 0.043). (Table 2)

The incidence of the first ED visit after ACP
between the two groups (4.49 visits per 100 per-
son-months in the early ACP group versus 3.38
visits per 100 person-months in the late ACP
group), showed no statistically significant dif-
ference (IRR 1.33, 95%Cl: 0.57-3.06, p = 0.508).
After adjusted analysis using the Cox propor-
tional hazards model (controlling for age, GFR,
UC, polypharmacy, and cardiovascular disease),
no statistically significant difference was found
either (HR 0.91,95%Cl: 0.36-2.30, p = 0.840). (Fig-
ure 2). Uncontrolled dyspnea was the cause of
100% of the first emergency department visits
after ACP in both groups.

These findings support the integration of early
ACP into routine care for ESRD patients eligible
for conservative management, highlighting its
potential to reduce healthcare costs without in-
creasing acute care utilization. Early ACP may
thus represent a valuable strategy for aligning

Journal of Primary Care and Family Medicine 2026,9(3):304-3172.
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Table 1. Baseline characteristics comparison between the early and non-early ACP groups

Baseline characteristics early ACP group Not-early ACP group  p-value
Number or participants 55 47 -
Median age (Q1, Q3) (years) 72 (64,79) 80 (71,82.5) 0.004
Median KPS (Q1, Q3) 90 (90, 100) 60 (50, 70) <0.001
Gender, n (%) Male 45 (45.4) Male 14 (29.7) 0.156

Female 30 (54.5) Female (70.2)
Healthcare coverage types UCS 50 (90.9) UCS 43 (91.4) 0.269
SSS 3 (5.4) CSMBS 3 (6.3)
CSMBS 1 (1.8) Cash 1 (2.1)
Cash 1 (1.8)
Median GFR (Q1, Q3) 10 (6.54, 13.88) 12.8 (8.65, 18.05) 0.088
Place of death in a living will, n (%) Home 30 (57.6) Home 19 (48.7) 0.473
Hospital 7 (13.4) Hospital 4 (10.2)
Not select 15 (28.9) Not select 46 (41.0)
Polypharmacy, n (%) 36 (65.4) 19 (34.5) 0.684
Comorbidities, n (%)
Cardiovascular diseases 12 (21.8) 17 (36.1) 0.167
Diabetes mellitus 28 (50.9) 26 (55.3) 0.805
Hypertension 49 (89.1) 43(91.4) 0.942
Dyslipidemia 32 (58.1) 25(53.1) 0.759
Gout 9(16.3) 7 (14.8) 0.944

ACP, advanced care planning; KPS, Karnofsky Performance Status; GFR, glomerular filtration rate; UCS,
Universal Coverage Scheme; SSS, Social Security Scheme; CSMBS, Civil Servant Medical Benefit Scheme

Table 2. Primary outcomes

Outcome Early ACP group Not-early ACP  Statistical test  p-value
group
Median In-hospital costs (THB) 8,020 (IQR: 3,704~ 9,300 (IQR: Mann—Whitney 0.113
14,560) 5428-18,726.5) U=1111.5
Subgroup (UCS patients) (THB) 7885.5 (IQR: 3,565.75 9300 (IQR: Mann—Whitney 0.129
~13,745) 5,149-17822) U=9275
Adjusted analysis (Generalized Linear ~ Early ACP associated Reference 95%Cl: 46% to 0.043

Model)
(Control : age, GFR, UC, polypharmacy,
cardiovascular diseases)

costs

with 27% reduction in

1% reduction in
costs

Median in-hospital costs were lower in the early ACP group (8,020 THB [IQR: 3,704~14,560]) compared to the not-early
ACP group (9,300 THB [IQR: 5,428-18,726.5]); however, this difference was not statistically significant (Mann—Whitney
U=1111.5,p =0.1128). The subgroup analysis of patients under universal coverage (UC) showed a similar trend.
Adjusted analysis using a Generalized linear model (controlling for age, GFR, UC, polypharmacy, and cardiovascular
disease) indicated that early ACP was associated with a reduction in treatment cost, with a 95%Cl ranging from 46%

reduction to 1% reduction (p-value 0.043)

treatment with patient values while enhancing
overall healthcare system efficiency.

Discussion

According to the recent Thailand Develop-
ment Research Institute (TDRI) report (2568 BE),
the average cost per ESRD patient who received
RRT, excluding kidney transplantation, was ap-
proximately 200,000 THB in the last year of life.

NIANTIFUVUINSUTU LA YAARIATOUATY 2569;9(3):304-312

For patients who chose not to receive RRT, the
average cost was approximately 30,000 THB in
the last year of life. In this study conducted at a
secondary care hospital, the average cost per pa-
tient who received CCM for ESRD was less than
10,000 THB over six months. In addition, early
advance care planning was associated with a re-
duction in in-hospital costs of approximately 10%
and 27% after adjusting for age, GFR, polyphar-
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Cumulative Incidence of ED visits by ACP timing

—— early ACP

—— not-early ACP
0.20

0.15

0.10

[

Cumulative incidence ratio(%)

0.00 -

T T T T T T T
1] 1 2 3 4 5 6
Time to Emergency Department Visit

Figure 2. The Nelson-Aalen Estimator shows the cumu-
lative hazard rate of First Emergency Department Visits,
comparing the groups : First ED visit rates were similar
between early ACP (20.0%) and not-early ACP (19.1%),
with both groups showing a similarly increasing cumu-
lative incidence over time

macy, cardiovascular disease, and UCS eligibility.

The main reasons expected for these results
are that patients with advanced chronic disease
who received early ACP had fewer invasive pro-
cedures, reduced hospital stays, and decreased
anxiety, which might otherwise lead to unneces-
sary and unbeneficial medication.?8?°

This study explored the potential impact of
early ACP initiation on healthcare utilization and
cost outcomes in ESRD patients receiving con-
servative care.®® Although early ACP was associ-
ated with a trend toward lower in-hospital costs
in adjusted analyses, the difference did not reach
statistical significance in unadjusted analyses.
Similarly, no significant reduction in first ED visit
rates was observed among patients who received
early ACP. This suggests that although early ACP
may reduce invasive procedures, hospital stays,
and unbeneficial treatments, it does not lead to
under-treatment or missed opportunities for nec-
essary urgent care.

Several factors could explain these findings.
First, the limited sample size and variability in
patient trajectories might have underpowered
the study to detect statistically significant differ-
ences. Second, while early ACP may help align
care with patient preferences®, its impact on
acute care utilization, particularly in a context
where dyspnea remained the primary reason for
first ED visits, may be limited without broader
system-level interventions (such as home-based

palliative care or 24/7 symptom management
support).s2%®

This study has several limitations that should
be acknowledged. Notably, the early ACP group
had better functional status (KPS > 70) at baseline,
which may be associated with longer life expec-
tancy and better overall health, potentially con-
founding the observed association between early
ACP and reduced hospital costs. Additionally, the
retrospective design limits causal inference, and
the relatively small sample size from a single hos-
pital restricts generalizability. Due to limitations
in data linkage, first ED visits at other hospitals
were not captured, potentially underreporting the
total number of events.

For effective implementation, care coordina-
tion between palliative care specialists, nephrolo-
gists, and other relevant specialties should be
supported by guidelines recommending the refer-
ral of ESRD patients, especially those with good
functional status or early diagnosis, for early
goals-of-care discussions.

Based on these findings, we suggest integrating
early ACP discussions into structured care models,
including community-based palliative services,
and exploring additional outcomes such as pa-
tient-reported quality of life, caregiver burden, and
adherence to end-of-life care preferences. Future
research should explore barriers to ACP uptake
and key factors influencing its effectiveness, such
as strong opioid use and palliative care specialist
involvement, to guide more effective implemen-
tation.

Conclusions

For the implementation of early ACP in hospitals,
guidelines should be established recommending
that CKD patients diagnosed with stage V, after
discussing RRT options with a nephrologist, be
referred for co-management with palliative care.
This would support ACP discussions and symptom
management, aiming to reduce unnecessary
treatments that may not benefit quality of life in
the future and to ensure care aligns with the pa-
tient's end-of-life preferences.

As uncontrolled dyspnea was the cause of
100% of the first Emergency Department visits
after ACP in both groups, the prescription of
symptom-controlling medication, such as strong
opioids or anxiolytics, may be necessary for
ESRD patients receiving conservative care man-
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agement (CCM) to prevent further unnecessary
healthcare utilization or invasive procedures.

Highlight

1. Advance care planning (ACP) for patients
with end-stage chronic kidney disease (CKD) dur-
ing the stage where their Karnofsky Performance
Status (KPS) is greater than 70—or while they are
still capable of self-care—can help reduce hospi-
tal healthcare expenditures.

2. In addition to reducing hospital healthcare
costs, implementing Advance Care Planning at
this stage does not increase emergency depart-
ment (ED) visits compared to patients who un-
dergo ACP only after they have begun to lose
their ability to perform self-care.

3. The primary symptom that drives end-stage
chronic kidney disease patients to the emergen-
cy department is dyspnea (shortness of breath).
Nevertheless, reducing treatment costs does not
result in an increase in emergency department
visits, as it specifically eliminates interventions
that do not contribute to the patient’s quality of life.
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ABSTRACT

Background: Type 2 diabetes mellitus is a significant cause of severe
complications. Non-adherence to medication is a critical factor contributing
to poor glycemic control among patients with type 2 diabetes. Investi-
gating medication adherence and its associated factors is essential for
improving the quality of diabetes care. This study aimed to assess the
prevalence of medication non-adherence and the factors associated
with this non-adherence among patients with poorly controlled type 2
diabetes receiving care in primary healthcare settings.

Methods: A cross-sectional study was conducted among patients with
poorly controlled type 2 diabetes. Research instruments included a
questionnaire divided into four sections: personal and clinical information,
the Medication Adherence Scale in Thais (MAST)®, a 2Q and 9Q depres-
sion assessment, and a record of the latest laboratory blood test results.
Statistical analysis was performed using logistic regression.

Results: A total of 359 participants were included in the study, revealing
that 88 individuals (24.5%) exhibited medication non-adherence. Factors
associated with non-adherence include being single, divorced, or separated
(OR 2.117,95% CI 1.210-3.703), alcohol consumption (OR 1.950, 95% ClI
1.101-3.453), and lack of strict dietary control (OR 1.837, 95% CI 1.019-
3.313). household income of less than 15,000 THB/month (OR 0.393,
95% CI1 0.208-0.742) and the use of both oral and injectable medications
(OR 0.301,95% CI1 0.104-0.869).

Conclusion: Factors associated with medication non-adherence among
poorly controlled type 2 diabetes patients receiving care in primary
healthcare settings in Mae Sot District, Tak Province, encompass individual
patient factors, social factors, and those related to diabetes treatment.
Addressing this issue should consider a holistic and individualized approach,
integrating various methodologies to enhance medication adherence,
which is a crucial component in achieving successful diabetes management
in primary care.

Keywords: medication non-adherence, medication adherence, type 2
diabetes, primary healthcare
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715199 1. Uadednwaenialseens wazanuduiusiuanulisiuialunisiden

Uaduanwauznisuszung 574 fiausuiled  fadnuldsiuile  p-value
3w (Bevaz) iy Gowaz) 3w (Govaz)
(N=359) (N=271) (N=88)
LINE
QN 258 (71.9) 196 (72.3) 62 (70.5) 0.735
L8 101 (28.1) 75 (27.7) 26 (29.5)
21y ()
20-60 U 189 (52.6) 138 (50.9) 51 (58.0) 0.251
11031 60 U 170 (47.4) 133 (49.1) 37 (42.0)
fatinaniy (nn./u2)
25.0 Fuly 189 (52.6) 141 (52.0) 48 (54.5) 0.681
Gcl;ﬂﬂ’i’l 25.0 170 (47.4) 130 (48.0) 40 (45.5)
FevRviem g
ne 325 (90.5) 244 (90.0) 81 (92.0) 0.537
nuvae 17 (4.7) 15 (5.5) 2(2.3)
119 12 (3.3) 9(3.3) 3(3.4)
Bu 9 5(1.4) 3(1.1) 2(2.3)
SEAUNITANEN
FnsTsELAN Y 296 (82.5) 231 (85.2) 65 (73.9) 0.015"
Tseu@nwnduduly 63 (17.5) 40 (14.8) 23 (26.1)
ANUNNANTE
A 265 (73.8) 209 (77.1) 56 (63.6) 0.012"
Tan, e, v, ueniuey 94 (26.2) 62 (22.9) 32 (36.4)
1NN
Tailpvieu 130 (36.2) 103 (38.0) 27 (30.7) 0.121
LNYATNTIU 115 (32.0) 91 (33.6) 24 (27.3)
§30dN 61 (17.0) 42 (15.5) 19 (21.6)
Ju 9 53 (14.8) 35 (12.9) 18 (20.5)
selavesaseunsI/Afieu (Um)
N3 15,000 UM 300 (83.6) 238 (87.8) 62 (70.5) < 0.001"
15,000 vnduduly 59 (16.4) 33(12.2) 26 (29.5)
qﬂﬂaﬁmﬁaagjﬁaduﬁm (Fonlavanesiden)
ail/n3581 251 (69.9) 193 (71.2) 58 (65.9) 0.345
UM/ 323(90.0) 246 (90.8) 77 (87.5) 0.374
UYRT/NaU/Q1 215 (59.9) 155 (57.2) 60 (68.2) 0.068
a&uiﬂul,ﬁm 0 (5.6) 14 (5.2) 6 (6.8) 0.557

HansIaNIeiasuUansiUledounas uazalm
dunusnuanulisaudalunislden
wuaEulngng195z6u LDL-cholesterol > 100
un./ea. Sovay 79.4 uenantunansaasEdu HDL-
cholesterol < 35 un./nAa. Speay 52.6, triglyceride
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> 300 Un./ma. 5e8ay 11.1, serum Creatinine > 1.2
UN./9a. Seway 7.2, kay eGFR < 60 mU/min/1.73
m? Seag 9.5

NnranTaee iRty wuiedend
Anuduusiuaulisusialunislden laun seau
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713199 2. Toyaneedadn wavanuduiusivanulisiuiielunislden

Uadennendiin 574 fiausuiled  fadnuldsiuile  p-value
3w (Bevaz) iy Gowaz) 3w (Govaz)
(N=359) (N=271) (N=88)
szoznanfithodulsaummu @)
5 Yauld 219 (61.0) 163 (60.1) 56 (63.6) 0.560
198n71 5 U 140 (39.0) 108 (39.9) 32 (36.4)
TsnUszssdu o
Alsasau 329 (91.6) 248 (91.5) 81 (92.0) 0.875
TaifllsAsan 30 (8.4) 23 (8.5) 7(8.0)
maqvw%‘l
liiinggu/ingguusiidnue 318 (88.6) 243 (89.7) 75 (85.2) 0.255
Jagtuguey 41 (11.4) 28 (10.3) 13 (14.8)
MsALueaneses
Taifi 269 (74.9) 213 (78.6) 56 (63.6) 0.005"
A 90 (25.1) 58 (21.4) 32 (36.4)
£1N15T1ABIIINEN
Taidl 313 (87.2) 238 (87.8) 75 (85.2) 0.527
i 46 (12.8) 33(12.2) 13 (14.8)
Sruueisudszmududszsn (ia)
PN 5 vUA 218 (60.7) 168 (62.0) 50 (56.8) 0.388
5 gilaguly 141 (39.3) 103 (38.0) 38 (43.2)
SnwaEMsUTIMsIN SN U
finSuusemuwii 341 (95.0) 261 (96.3) 80 (90.9) 0.044"
wriladulsymunaraindaldnams 18 (5.0) 10 (3.7) 8(9.1)
nssumwusiiunsldenanyeainsmnenisunmd
1a5u 358 (99.7) 270 (99.6) 88 (100) 0.568
lallasu 1(0.3) 1(0.4) 0(0.0)
AuakaNTsiSnwIUImIIY
AULDY 342 (95.3) 259 (95.6) 83 (94.3) 0.630
AudY 9 17 (4.7) 12 (4.0) 5(5.7)
nsmuAnaITUsTan 917wl Yhana vesvnu
aonald
laidusn 239 (66.6) 171 (63.1) 68 (77.3) 0.014"
ATUALDENNTLIN 120 (33.9) 100 (36.9) 20 (22.7)
N1599NANRINTY
< 150 wi/dan 319 (88.9) 245 (90.4) 74 (84.1) 0.102
150 wnit/danat Tuly 40 (11.1) 26 (9.6) 14 (15.9)
Hoenmeduedh (2Q >1)
Tidsan1zdued 319 (88.9) 244 (90.0) 75 (85.2) 0.213
Hpanmz T 40 (11.1) 27 (10.0) 13 (14.8)
ANMETULAST (9Q > 7)
laiflnmegduies 341 (95.0) 261 (96.3) 80 (90.9) 0.044"
AnzTuLes 18 (5.0) 10 (3.7) 8(9.1)

*al @

HdAnsadanszau 0.05
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triglyceride (> 300 1n./aa.) (p = 0.043) ensditiedfny
ERRTisTau 0.05 Fam11edl 3
Anmzinnuduiudszuinedadeiifived faymng
d06 nuaulisiuiialunisiden
ndasefiiauduiusesisiod fynieada
loun sEAun1sAnYY d@anuninausa s1elaves
ASEUATYAFU NSANLEANeTod anuwaENISUIIIT
ST AR WNIUSEMAN 917 Wil
vhana veuntenalsl mstinmeduedi uagsysu
triglyceride (> 300 un./ma.) \evniiemisuesnny

NN LoD, uazAny @

fuitus wazgnsandadeiminiu lavinmsiaseilagly
binary logistic regression wutladefifiduddayma
adn  Jeaddosronuldsudelunslden  oun
anuglan ne1$1a vise weniueg (OR 2.117, 95%Cl:
1.210-3.703), ANSANLEaNDsDs (OR 1.950, 95%ClI:
1.101-3.453)
(OR 1.837, 95%Cl: 1.019-3.313) waz Uadetasiu
Anuldudinlunislden loun swelarensiseou <
15,000 uw/sfau (OR 0.393, 95%Cl: 0.208-0.742)
ey Weneiiaduussmunavslndaldiovt (OR
0.301, 95%Cl: 0.104-0.869) ﬁx‘l@]'ﬁ’Nﬁ 4

wazN13kiAIUANDIMTOEN TN

715199 3. Uadudnwaennalseans wazanuduiusiuanullsudalunisiden

NAATIAINIRIUFUR 59 fausauiled  dadnulisauile  p-value
U (Gowaz) 1w (Gowar) 1w (Gowag)
(N=359) (N=271) (N=88)
s¥AULDaRLaanBLaamasaa (LDL-Cholesterol) 285 (79.4) 213 (78.6) 72 (81.8) 0.516
> 100 un./na.
SEAULBTALDARBLAALNBTBA (HDL-Cholesterol) 189 (52.6) 142 (52.4) 47 (53.4) 0.869
< 35 4n./na.
syaulnsndelsn (triglyceride) > 300 un./na. 40 (11.1) 25(9.2) 15 (17.0) 0.043"
seauAsteAtuluden (serum creatinine) 26 (7.2) 22 (8.1) 4 (4.5) 0.261
> 1.2 un./e8.
gns1nNsnseavedbnlagUseunal (eGFR) 34 (9.5) 29 (10.7) 5(5.7) 0.162
< 60 4a./UN/1.73 A5
Tfedfyn1eadfiszsu 0.05
915199 4. Tpgianuduiussenindladefiftuddymeada fuanalisuiielunslden
fiauus 37U Crude OR®* adjusted OR® 95% Cl
31U (Goway)
(N=359)
1. MsAnwseautsenauly 63 (17.5) 2.043 1.415 0.738-2.711
2. annuglan, neg13ne vive ueniueg 94 (26.2) 1.926 2.117 1.210-3.703"
3. elaranisou < 15,000 U/ifou 300 (83.6) 0.331 0.393 0.208-0.742"
4. NSAULDANDTBA 90 (25.1) 2.099 1.950 1.101-3.453"
5. Weartasulsemulasstadn AR 1919 18 (5.0) 0.383 0.301 0.104-0.869"
6. M3limuANIMTOEN TN 239 (66.6) 1.988 1.837 1.019-3.313
7. 801E P 18 (5.0) 2.610 2.636 0.930-7.469
8. szaulasnaweslan > 300 un./ma. 40 (11.1) 2.022 1.863 0.885-3.924
*AUIUAIY Mantel-Haenszel common odds ratio estimate, "A1128uA"8 Binary logistic regression, ‘HludAgyn19ata
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ABSTRACT

Background: The situation of diabetes in Wang Noi District, Phra Nakhon
Si Ayutthaya Province, shows that in 2022, 3,622 cases of diabetes were
reported. Therising trend and increase of 9.56% compared to 2021 high-
lights the need to study predictive factors influencing preventive behaviors
against hyperglycemia among diabetic patients who are unable to main-
tain proper blood sugar control.

Design: Cross-sectional and survey research

Methods: Questionnaires of sample groups were collected from regis-
tered uncontrolled Diabetes Mellitus Patients receiving treatment from
Wang Noi Hospital, Wang Noi District, Phra Nakhon Si Ayutthaya Province.
The sample size was 285 people.

Results: The overall level of health belief factors was high. The highest
average score was Threat Perception. The lowest average score was the
perception of risk opportunities. Behaviors to prevent overall hyperglyce-
mia were at a moderate level; the highest average score was healthcare.
The lowest averages score was for exercise. Factors of health beliefs
and high blood sugar prevention behavior had a positive relationship
with a statistical significance (p < 0.07)

Conclusions: The predictive variables predicted prevention behavior (Y).
The factor affecting behavior to prevent high blood sugar is the perceived
benefit of the behavior to prevent high blood sugar (B). =0.29, p < 0.001),
which has a prediction accuracy of 8.50 percent (R?= 0.08).

Keywords: diabetes mellitus patients, prevent a hyperglycemic, health
beliefs
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ABSTRACT

Background: Cardiovascular diseases are preventable, with statins being
an effective primary prevention strategy when indicated. However, the
national database records lack relevant information, and no prior studies
have been conducted at Bangkhla Hospital. Therefore, this study aimed
to determine the prescription rate of statins when indicated, identify factors
associated with statin prescribing, and examine the reasons for non-
prescription.

Design: Analytic cross-sectional study

Methods: This study accessed patient database records at Bangkhla
Hospital for individuals with indications for statin therapy as primary
prevention in 2022. A minimum sample size of 310 patients was calcu-
lated. The primary outcomes of interest included the statin prescription
rate among indicated patients, reasons for non-prescription in eligible
individuals, and factors associated with statin prescribing. Data were
analyzed using percentages, means, and standard deviations. Associa-
tions were examined using multiple logistic regression at a significance
level of 0.05.

Results: Atotal of 2,343 patients met the study criteria, and population-
based, non-random sampling data were analyzed. Among patients with
indications for statin therapy as primary prevention at Bangkhla Hospital,
86.2% received statins within 90 days of indication. Statin prescription
rates varied by indication: type 2 diabetes in patients aged = 40 years:
94.7%, chronic kidney disease in patients aged = 50 years: 90.4, patients
aged = 35 years with a 10-year Thai CV risk = 10%: 85.6% and patients
aged = 21 years with LDL-C = 190 mg/dL: 84.1%. Factors associated
with statin prescribing included body mass index = 25.0 kg/m?, pre-existing
dyslipidemia, warfarin use, higher HDL-C levels, age = 21 years with LDL-C
> 190 mg/dL, and type 2 diabetes in patients aged = 40 years.

Conclusions: In 2022, a total of 2,343 patients at Bangkhla Hospital met
the criteria for statin therapy as primary prevention for cardiovascular
disease, with 86.2% receiving statins. Factors associated with statin
prescription included obesity, pre-existing dyslipidemia, warfarin use,
higher HDL-C levels, age = 21 years with LDL-C = 190 mg/dL, and type 2
diabetes in patients aged > 40 years. We recommend implementing a
prescription alert system for statins in patients who meet the indications.

Keywords: statin, cardiovascular disease, primary prevention, factors
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mMadedinnoulusumsiiddade lsanasndon
auoe lsamilaviniden lsaluwnnu uaglsavangn
nduiTesy’ aernsaudelansieauasnIsde
In 10 duAuLINURIU WA 2562 WUIEUMANIT
Feodin 7 Tu 10 dusudulsaldfnsennduioay
76.0 voansideTiavianuarialanlud n.e. 25627

Yadudesiiddnyuedlsaiilowasiaendonldun
arudilafings vhmaludengs luduludesfiaund
AN MIguynd Msuilarens v1eAanssw
ey laviesansdiele sugnIsy wavUsein
AsauAs WA annsdrsnguninlszevulng
Tnensnmaseniensadl 5 we. 2557 WUIIAUYN
YOINNZABLAALMDIDA (total cholesterol; TC) > 240
un./aa. Tudszannslneeny 15 Tiuluiifesas 16.4
Aranifiu e guazgsanlundueny 45-59 I
Nnteyadananmuindivarsdadoidoseslsariile
uazviaedonannsauuAsuls  ddluiuluiden
aunddunidutladeiuiudsulduazdnnginm

W
ﬁd

AUsEaANS NI

v

Tagiumsisiesnwinzluiuludeniauni
Py & A = a )
TinguszasAiiiaanminudssvesnisinlsaiala
warviaanden waznuseaulvsuludandenn 84

Tausgleminnndu®s

nssnwangluiuRinunfidie
Yostulsailanaznasadeautadunsdesiulgy
231 wagnsUesiuyieni InensUesiuuguni (pri-
mary prevention) wmaﬁm’rﬂﬁa'ﬂu;ﬁﬁizﬁﬂm
shluderfinUnd videfinnuidssdonsiAnlsaila
uagnasaidenlusziuiifeslelneflinguszasd
\iateariu Clinical Atherosclerotic Cardiovascular
Disease (clinical ASCVD) lugfiigfdlsidlsn uaznns
JosiunFenil (secondary prevention) ningfian1s
T Tugfist clinical ASCVD Tuudn Taeiiingussasd
Wetostumsidugivedse® Fanshwmdniildde

81Ny stating™ %

N9w)7 LaSQYFaITe9TY @

U0yaa1n meta-analysis V0IN15ANYINTTITEN
nal statin U35 high-intensity statin Weuriu
moderate-intensity statin AWIT0aANISIAALA
néuilemlanadendsunduilide®in (nonfatal
MI) annsideiinanlsavaenideniiila (CHD death)
uenantudannininlsavaendendies ansnsn
N1SWIAR coronary artery bypass graft LazandMI
A9 percutaneous transluminal coronary an-
gioplasty {udu® dwsudeyaludgeenaain meta-
analysis ¥@9N3AnwIN3lYeNagy statin 28 wuinng
14 statin 30l statin 7iflA211Us9N (More inten-
sive) Wigufulalld statin v3eld statin AT
tfoy (less intensive) laiTlursenglausinseiaany
é]JIQLLGi 75 ?J%uiﬂmmaaaw major vascular events
foni1sanadnn 1 mmol/L ¥es LDL cholesterol 4
NNY01e” wlpngy statin azdiussleviuaniing
tafesdeoravilsidemgelion’ statin-associated
muscle symptom (SAMS) lunadnafesvesengs
statin fiilseanuUseigaUszanaiesay 10.0-29.0
Youdilden statin lag SAMS fiferuiinanvans
pmsinudlifauilnndunide avasr uazeeou
use uiezdusnndessdu rhabdomyolysis tamy
Igoennn vadsenmanendielugld statin A
:u nocebo effect”® Anandesvasmaiinumiu
Tufilldien statin Wulssduiifinisfnwdunniy
W312N13ANYY JUPITER Tul w.a. 2551 Wu3n rosu-
vastatin tinAdsvesnTAnuIuT el
Yovay 250 \isuiunguillildon® e1ngu statin
o19vilviAn AST waw ALT wiingetuldusarluniin
Ldusunsewazannsaliedeluls  asdnwily
Uagtulinuanuduiusuosnsly statin Aunnde
cognition HAUNGA"

dmsuussmelneiivumenyujuanisldensnw
agludfufinunfifietesiulsaiilauagnasnideon
wa. 2559 laeuvsnisdestiudunmstesiulgugd
waznstlestuniogll uaziaieadlofiliuszidiunim
\@eafe 10-year Thai CV Risk Score Tnadnaudes
tounindevay 10.0 fediAnudswin Audes
fauddosay 100 Tuludeidaudssiiunands
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g9’ M3tesiudguniiluiuimanyuifvesuseina
netluvaitnedu 3 ndu Tdurinstiesiuugugilu
glaildduummu werliflsaladoss mstasiu
Uguailugheumnu wasnmslesiuugugiilugiie
fifllsnlnFose’
MALLINIIBUFTRTIMUN I RuALYn
vodlsnFesy uazngAnssuguamLduALEmh
Teansalldidusesnsinedhiesiideusdluns
Te1ngu statin ieananudedlunaislsaila
waznasnidontunistdasiuugugiidudiuiunin
LAINNIINUNIUNUITUAUsEImAgnINslgenn
du statin Saniimsasiiularernayld statin 7
fauusaldvingan™” Tud wa. 2558 491390
Aeafusnanislioandu statin Tugiisideustiunis
uwnndugugfifasuneudainidelay Homer wavansy
Tneifudeyaveaunmdnvu il 137 au laeg
Poya 1 U 1Suiiguiu National Institute for Health
and Care Excellence (NICE) guideline U a.f. 2014
Fawuzilisy statin Iuéﬁ'ﬂimﬁu 10-year cardio-
vascular disease (CVD) risk éaunfosay 10.0 Tu
lunuinguiidiaudesdaud Sosay 20.0 Tululd
fuen statin foway 49.7 nauiifieundes Josas
15-19 1§3uen statin $esay 24.5 wagnguiiiing
e $ovag 10.0-14.0 165U statin Seway 15.9%
Tud w.a. 2561 fimsffiuiawIfeves McBride ag
Az WAfUMsdsany statin lumstiostuniend
Tuiffiillsavaenidenunsdtas  warlsanaoniden
auesiu wuighelsavaenionuasdiulanglasu
statin 3080z 79.0 witld statin NTUsEAVEAMNE
ausuAusinluwnMIUi TR Sovas 40.9
Aurelsavaeniionauasiulasy statin Sevay 78.1
uellel statin ATUsEAVBAIMINE AL LUE LY
wmansURTRfes Sevar 402 uenantiudly
wuhauvnueanslidsdne statin Aaanuaetiade
Faaniedtan Wundufenainades Isueilenad
Vvalunslasuau statin Wy amlodipine vera-
pamil diltiazem gemfibrozil® YAAINTNINITULNNE
iy o1alivsukumsnw §ERTUT RS way

FTUUUIMIAUNN. ToLaNguI8uNInsgIuteya
ilamauaues Service Plan ¥99n3ENIIENSTAIGY
wunmaAudeyaifeiumsliengy statin iletosiu
lspilauazvaenidenianizlu service Plan @11
laviade fihe CKD nguidbasiolsanasnidonuay
Wlaliuengu statin IneflenuingUelsalavuney
fa fthelaalaiEoss stage 3-4 Aiflony » 50 Ay
Inefsnsuuimsilsmeralasgteyadletuil 24
UNTIAL WA, 2564 Wuindinnsdsen statin Yevas
59.4* deyansvzasaundenvedla fthongudes
AalsAnaonientaziinlalasueIngy  statin 1
auamil 6 fminagiBane Yeu Uszana 2563 159
N UIAUIeAENTNISHen statin Iihenduil Soe
ay 86.1% dwiudeyaluthy Ussunn 2654 Useaia
wadoyatudl 19 wnsAn w2564 lsaweruna
vadfinisdaen statin WEhenaull Sovax 87.6%
Jeganindeyaszivusivm 9ndesinesdeyaszii
Usemewaensfnwnewmhlulsmeunauies wu
Néslsiiifeyansounguifeiunsdsien statin lu
fiousderaiusruy fudu vuadeiliidmanuman
1 Snmmsdadng statin luffidousdlulameua
yuyuduminle Jadelathaiiduiusiunisdedngen
statin ungvauaTesnIslaidaen statin Tugiideusy
foayls

Tnefaunfgnudosiuln Shsmsdede statin
wavegluseaugendt Sevay 80.0 uaztadenadiln
wu lsalvduludoninund dvilulanie waganseau

o

LDL-C agduiusiun1slasuen statin ag1edidudfey

[

IngUseaen

9

1. AnwdnsInsddneengy  statin Liens
Jasiulsairlanasnasnfonuuuugugiunguisu
UINSALSINEIUIaUNASNTToUW

(% s

2. miadenduiudiun1sdsneengy statin
Tugildauad
3. Anwanvswenislilidsdisengy  statin

=

wenstesiulsaiilauazvasaiionuuuugugily
Aniideustunliladsdngen statin

Y
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VEALAITNTT

sULUUN13IRY

NIANINIARRYINUUYU  analytic  cross-sec-
tional study Taemsenuniilgsunissusesasesssy
nsvelunywd  A1nAMENTINNITITESIINIdETY
Wywdd1UnuaIsIsuavTminasiiunsiniy
wﬁﬁawﬁamﬁuﬁ' PH_CCO_REC 007/2566 oyl
SleTuil 19 uns1aw w.el. 2566 Fnwideilsmenuna
UNAAT NWIPRLTUNT

Usensuaznguaiagng

Uszns e fthein3uusmsiilsmenunauad
Tugnedaus 1 UnsIAL WA, 2565 84 31 SurA WA,
2565  ATLINVUINMIBENAINGATANTATUINYUIN
Fegnwesdnarulsensdal

Z?_ap(1-p)
2

n= (27

dz
18 n MERUUINAIREN
p mnedsdnduusznsluiitgrsdenndeya

NANTIBNULIATIN VBINTENTHATITUFUNUTRYA
Teondu statin lufthelselnFess Stage 3-4 i
fiong > 50 U TnegdoyaileTuil 24 unsiau 2564
wuiinsden statin Sesay 59.44% Faturn p =
0.5944

oL ApTEAutivdAtyAUA 0.05

d feFAnueaadsuiseniuld fmun 0.06

wlél n = 258 au Woiledeyaliauysaidniesay
20.0 9519 n = 310 awduetsiiay

1nad9insAmI (inclusion criteria)

1. 91y 21 ViulUuasiisediu LDL-C Faud 190
un./na.

2. 919 35-70 VI 10-year Thai CV Risk
Score lioeaz 10 Tl lpelirnszauluiulumsdon

3. doyafithermuiifieny 40 Biuly

0. Foyadielsalaidodedifiony 50 Biuluuas
eGFR < 60 mU/min/1.73m? Adslailézunisuntn
nauwnule

N9w)7 LaSQYFaITe9TY @

ineusinIsAneen (exclusion criteria)

1. ﬁﬁau“a;ﬁﬂ'mﬁﬁwé’uﬁm acute vascular events
w3edeyagUle clinical ASCVD 7Tl acute vascular
events Meluszasan 12 1oy

2. ;ﬁau‘jaﬁﬂw clinical ASCVD ﬁﬁ vascular events
aSidngnuIunt 12 Weu wu fthe stable coronary
artery disease Qjﬂaﬁl peripheral arterial disease

3. vayarthelsaviaanifenausdnu viselusein
Tsavaenidonauesiuiing

4. oyaluwiunyssileuliauysel

Tumpunsfinunise

1. vdnlesuNseulRnINAnENIIUNITITEETM
Welunyed ivladevesygiageuiunisisamen-
yrausadniiieverinfisnvseiougUisaunma
dnwin nedeyaduaelasunisundede-siia

2. Sufindoyaldun wa 01y vuth diugs Tee
Uszdih UseIRguuvd videsngu sefuanuduladio
sesulusii total cholesterol, LDL, HDL gnduiildly
Uagtiuuenwileaneingy statin

3. thieyailfundmnamiudssdunisiialse
Mlalaznasa@entu 10 U (10-year Thai CV risk
Score) ynielagldgns Thai CV Risk 2017 lngly
application Tun1sAUIN

4. Sufinuansdsdeengy statin lngutady
&t statin laidadne statin Gaaznendulsiineds
g1 statin LLazLﬂagﬁmﬂEjm statin LLGi'MEJq@i‘U lneay
flodndadngen statin Wedrwenanelu 90 Sumdsain
fidoued

5. Sufinmuavesnslidsing statin endid
Tuinlilunyszitey visennmsiaszvideruves
msnee winkinsvanugtuiinuadulinsiu Tag
wnszidoudoundsiu 5 U

wadnsiauls loun snsn1sdadneen statin Tug
fifideustiaogiidlun s uazuenmudeust anmg
voamslaidstneen statin lugfiddeusd uagiadodid
uasansaauladeen statin luffididousd
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N193LATITRTaYaNIIEnA A5197l 1. AadnvasEnng
Y

Teayadnvariugiulssrinsinieilagldan

‘ . AMANBY I1U7Y
Jovay LazARAYTINAUAIUTERULINATEIY A9 (3oea2)
nsdaTneen statin lugniideustuanaluiosas e
a1gUeIn1siasIeen statin lugnideusway e 993 (42.4)
[d o v aa ! ‘Vﬁﬁﬂ 1,350 (576)
wanwasuamguazuanalusesas Jaduninase =
o : iy Y 97 (U) mean (SD) 68.0 (10.7)
M3dadneen statin TudAldoUs®asTAT RNy &0 (i) mean (SD) 6.5 (14.7)
multiple logistic regression Nszsiutivdfy 0.05  @ugs (wu.) mean (SD) 158.4 (9.1)
Y Ay 1 ¢ .. ' 1Y) Loid) 2
fildoyalslauysal (missing data) ludiuqmuidnuay  YHIANE (MN/315) mean (D) 25.7(5.3)
Ussvnsesliisnaimin nsdfeyslimysaiday T Noame (N9
o o i <185 129 (5.5)
HASNSALANDBNINNTIATIEN IneavinTeideya 18,5 - < 23.0 602 (25.7)
Iaglglusunsy STATA 14.2 23.0 - < 25.0 460 (19.6)
>25.0 1,152 (49.2)
JLAUNSANW
NANISANEN ANIUsEaNAn 132 (5.6)
2 ASelun el .~ . Uszaufnm 1,531 (65.3)
- nsfinuideluaselladvhnsidiedeyave SepuAnumendy 283 (12.1)
MnsuuInsilsmeuiaueealuiug 1 unsieay seudAnwinauans 155 (6.6)
WA 2565 §19 31 SwaAu WA, 2565 Wi Useygyes 126 (5.4)
s ao & S oo - . geanIUTyan3 12 (0.5)
NUIANY TR 2,383 AL Badtoyat A1 S Y
y T Lo 3 Lifideya 104 (4.5)
naueldlafinisdunguenedns  Wumemeiosas  gaay
42.4 wevigle3agas 57.6 81gwaie 68.0 U (SD = 10.7) \N¥ASN3 378 (16.1)
futluaniewde 25.7 nn/u’ (SD = 5.3) dwllvgjed TUNUUIEY 402)

v v o d . o Fus1wns 82 (3.5)
lunzdmdesay 49.2 sedunsdnwdulvged suerialy 512 (30.)
FYAVUTTOUANYITREAY 65.3 UTENDUDIINIUING Eae 197 (8.4)
mldSevay 34.7 lilausznevennsosas 32.7 PUREPRVAGINY 2(0.)
Usgifinisguuns lliasguynisesay 76.7 \@ngu THnge 20D

4o v o A el Y F5iamng 9 (0.4)
yrsTosar 19.1 wavdsguyvislulagiuiesay 4.2 . 20(08)

o v ¥ [ LY a
lsausedwiisesay 98.8 lneilulsannnudulaings LullgUsznevendn 766 (32.7)
Sowaz 84.5 lsauvuwiain 2 Seuay 53.7 uas o 9 68 (2.9)

) 2 a ay = o v ° VLijﬁ‘ZJIE]JJa 3(0.1
LsalviuludeninUnisesay 52,9 Hemliusydn v o1
uBNNEN statin Jowar 947 udnwawUsvrng UL NIITUYS
p 1 - Lipegu 1,797 (76.7)
Bu 1 uandlumsned 1 g 448 (19 1)

\WetveyaunA1uin 10-year Thai cardiovas- guluilagliu 98 (4.2)
cular risk wulAnudssiosninderas 10 fosay  UiwTilindszdin
4w v e v laifllsmuszdns 29 (1.2
13.8 muldes Sepay 10 - Uoandn Seway 20 Sovas - o (1.2
lsAUseaney 2,314 (98.8)

50.0 ANULE9SEaY 20 - Hayni1 Sp8ay 30 Spuay
21.4 warANUEEd UaaNINMsaWINnU Saway 30
Soway 14.8 WanasanUausinaedle statin wuan
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715197 1. AdnwagUTEIINg (vin)

N9w)7 LaSQYFaITe9TY @

A15197 2. HANAN1SANY

AMAN WL 317U AMANBY 1U7Y
(5ovaz) (5ovaz)
Tsaussadafinu (N2, 314) 10-year Thai cardiovascular risk
Wwvnuied 2 1,242 (53.7) < 10% 323 (13.8)
Aaiulalings 1,955 (84.5) 10% - < 20% 1,173 (50.0)
lusiuluidenfinuni 1,223 (52.9) 20% - < 30% 501 (21.4)
Tsrlnidess 516 (22.3) > 30% 346 (14.8)
Fund 10 (0.4) Foustlunsle statin (N = 2,343)
Janganauiznds 113 (4.9) 018 21 Tuluuagsesu LDL-C Hou 69 (2.9)
1spiin 61 (2.6) 190 un./na.
wziSendasnulame 19(0.8) 918 35 Youly uas 10-year Thai CV 2,021 (86.3)
lsadedniausuinesn 1(0.1) risk A 10%
157 SLE 2(0.1) Wwueied 2 ﬁmq a0 9auly 1,223 (52.2)
Useihdienildusedruenann statin Iswlméa%’qﬁmq 50 Y3ulU war eGFR 478 (20.4)
Taidl 123 (5.3) < 60 ml/min/1.73m’
3 2,220 (94.7) ﬁﬂuauﬁaﬂd%ﬁﬁﬂwﬁ
UseSRendildusesn (N2, 220) 1 Fousd 1,164 (49.7)
Metformin 1,083 (48.8) 2 Foud 914 (39.0)
Glipizide 603 (27.2) 3 Joud 261 (11.1)
Amlodipine 960 (43.2) 4 Foud 4(0.2)
Gemfibrozil 42 (1.9) ﬂﬂiﬂﬂﬂimﬂgﬂaﬂﬂdu statin
Verapamil %39 Diltiazem 10 (0.5) &aen statin nelu 90 Yumdsiidevsd 2,020 (86.2)
Protease inhibitor 0(0.0) Taiden statin el 90 Yumdeidousd 323 (13.8)
Warfarin 55 (2.5) nsdtlalladsen statin anelu 90 Yumds
Systolic blood pressure (u3.U587) mean 139 (14.0) fiteusd
(SD) Taiipedaen statin Tutae 5 It 230 (71.2)
Diastolic blood pressure (1u.U58%) 72 (11.0) weden statin Ut 5 Ieunu 93 (28.8)
mean (SD) ‘mqﬁﬂ.ﬂ
Total cholesterol (wn./aa.) mean (SD) ~ 174.2(43.2) wraiilallidsen statin 99nn1sMUNIY
LDL-cholesterol (un./aa.) mean (SD) 96.8 (38.9) nsTLdeu
HDL-cholesterol (un./Aa.) mean (SD) 50.2 (12.5) TLigduinly/ lansu 180 (55.7)
weLAA rhabdomyolysis 270 statin 0(0.0)
) ) WiieN statin 3(0.9)
dwilvegll 1 Taustioraz 49.7 wasll 2 TaUWwIee JUheufias statin 10 (3.1)
ay 390 TeUsanuINnTaslaLn 818 35 Jruly Q{leé’%umﬁﬁﬂﬁﬁ%mﬁu statin way 130 (40.3)

WA 10-year Thai CV risk faus oz 10 Tuludes
Az 86.3 fap371991 2

wuhifiiteusdlumslder statin lun1stlasiy
lsaiilauaznasadeauuulgugiiveslsangiuia
uedlFsue statin melu 90 Fundsiidevsd Sou
av 86.2 Inedeustiumuaiingl 2 fleng 40 Tauly
Fsunsfaniosay 94.7 Yovtlsalndessiiony 50
Wuldlisunsdsendosas 90.4 Fotdeny 35 Tuly

a a v U
Asvandeansiasiuiu

71 10-year Thai CV risk faust 10% Tuludsendesay
85.6 unzdaustieony 21 Vaulufl LDL-C daud 190
un./ea. éﬁm%’aﬂaz 84.1 ﬁqmiwﬁ 2 LLazmiNﬁ 3

nsaiflalledaen statin wuiliinedaen statin lu
5 Iriuandevas 71.2 wedeen statin Tu 5 Uik
IusuNNgvgnen Seuaz 28.8 andeyantudinlilu
nusudounuinsaifillléden statin Sovaz 55.7
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A15199 3. Jadefduiusiunisaeen statin

Padeiiaule deen Lilddsen  Crude  95%CI pvalue Adjust-  95%CI  p-value
AU AU OR ed OR
(Bovaz)  (3awaz)
LINEA
4y 832(83.8) 161(16.2) Ref
e 1,188 (88.0) 162 (12.0) 142 1.12-180 0.004 140 096204  0.082
fiisnanie (An./a.9)
<185 100 (77.5) 29 (22.5) 073  046-1.16 0.181 058 033101 0054
18.5-<23.0 497 (82.6) 105 (17.4) Ref
23.0 - < 25.0 400 (87.0) 60 (13.0) 1.41 1.00-1.99  0.051 140 092214 0122
>25.0 1,023 (88.8) 129 (11.2) 168  127-222 <0.001 146 102210  0038"
SEAUNSANE
sninUszaufine 104(788)  28(212) Ref
Uszaudnw 1,333(87.1) 198 (129) 1.81 1.16-2.82  0.009 173 099303 0055
fisenfnwInounu 245 (86.6)  38(13.4) 174  1.01-298 0.045 180 090362  0.097
dsenAnwimeulany 132(85.2)  23(14.8) 155  0.84-284 0.161 157 070353 0278
Usyes 107 (84.9)  19(15.1) 152 0.80-288 0.204 168 071397 0236
a3 8 (66.7) 4(33.3) 0.54 0.15-1.92  0.340 -
lainsu 91(87.5)  13(125) 189 092385 0083 137 057-330 0482
msq'uw?
linegy 1,570 (87.4) 227 (12.6) Ref
Angu 375(83.7)  73(16.3) 074 056099 0042 112 072175 0614
gagu 75(765)  23(23.5) 047 029077 0003 117 057330  0.669
TsAusgasm
AanuAulaiings 1,723(88.1) 232(11.9) 158  1.17-214 0003 154 096249 0076
Tusludeninuni 1,080 (88.3) 143 (11.7) 1.22 0.96-1.56  0.107 295 204427 <0001
ﬂamqmﬂa“uéa%q 74(65.5) 39 (34.5) 025  017-038 <0001 041  024-068 0001”
15niin 43(70.5)  18(29.5) 034 019059 <0.001 029 015057 <0.001"
uzdafididnwlime 13 (68.4) 6 (31.6) 0.31 0.12-083  0.019 043 012155 0195
TsAUszst 359 (81.4)  82(18.6) 064 048084 0001 047 033066 <0.001"
mﬁl%‘lui‘]aaﬁu
Amlodipine 837(87.2) 123(12.8) 089  069-1.15 0381 084  061-116 0291
Gemfibrozil 5(119)  37(88.1) 002 001004 <0001 001 000002 <0001"
Verapamil #5® diltiazem 8(80.0) 2(20.0) 055 012260 0451 052 010267 0432
Warfarin 52 (94.6) 3(5.4) 243 0.75-783  0.138 500 1411771 0013"
Total cholesterol (1n./mAa.) mean (sd) 1725(1.0) 184.8(21) Meandiff 7.7-168 <0001 0.99 098099 < 0.001"
=123
HDL-C (un./a@.) mean (sd) 504(03) 49.0(0.7) Meandiff 2801 0077 1.02 1.01-1.03  0.007"
=-13
Fousd
21g 21 Wuluuazsediu LDL-C daus 190 un./ma. 58(84.1)  11(159) 084  044-162 0598 766 2172706 0002
21y 35 YUl waz 10-year Thai CV risk fausl 10% 1,730 (85.6) 291 (14.4) 066 045097 0032 136 076245 0304
wmnaiindi 2 ﬁ'mq 40 Fuly 1,158 (94.7)  65(5.3) 533 401710 <0001 562 384822 <0001"
Iﬁﬂlmgﬁqﬁmq 50 BAulY waw 432(904)  46(9.6) 1.64 118228  0.003 148 100218  0.051
eGFR < 60 ml/min/1.73m?
‘Student’s T-test; “Sieddayysadnd p < 0.05
Wildtufinuemall  eenliuansdoyaiianfunay  Anfudsid multicollinearity sannaunuindady

aaa [y

Sovaz 40.3 fhelFFuenduiitiuiitendu statin i
51991 2

ot deyadiliuniinisiisgsinidadoi
auduuSTunsdsen statin Ineld multiple logistic
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ABSTRACT

Background: Type 2 diabetes mellitus is a major global public health
problem. Uncontrolled blood glucose leads to chronic complications,
and integrated care delivered by a family care team is a promising approach
to diabetes management at the primary care level. This study examined
the effects of a healthcare integration program centered around family
care teams on HbA1C levels.

Design: This was a quasi-experimental study with a two-group repeated
measures design

Methods: A sample of 80 patients with uncontrolled type 2 diabetes
who were registered for treatment at the Primary Healthcare Unit of
Ratchaburi Hospital were included. These patients had HbA1c levels
greater than 7% for those aged 18 to 65 and more significant than 7.5%
for those older than 65. Participants were assigned using multistage
sampling into an experimental group (n = 40) and a control group (n = 40).
The experimental group received a healthcare integration program focused
on HbA1C levels, while the control group received usual care and a DM
self-care booklet. The study measured outcomes at two time points:
baseline and three months after follow-up. Data were analyzed using
descriptive statistics, independent t-tests, and paired t-tests.

Results: Mean HbA1c and fasting blood sugar (FBS) levels significantly
differed between the experimental and control groups after a three-month
follow-up (p < 0.0071). Additionally, mean scores for diabetes knowledge,
attitudes toward diabetes, and self-care behaviors significantly differed
between the experimental and control groups after a three-month follow-
up (p < 0.007). Within the experimental group, mean HbA1c levels and
fasting blood glucose levels significantly decreased post-intervention
(p <0.007), while diabetes knowledge, attitudes, and self-care behaviors
significantly improved (p < 0.001).

Conclusions: The people-centered integrated care program delivered by
a family care team effectively reduced HbA1C among uncontrolled type-2
diabetes mellitus patients. These results indicate the program’s suitability
for diabetes management within primary healthcare units and recommend
piloting the program in other units with similar contexts.

Keywords: type 2 diabetes mellitus, HbATc, integrated health care, family
medicine practice




@ PCFM Vol 9 No. 3 May-Jun 2026: 347-360.

a s v %
UNUTAURUU

Na‘UE]\‘iI‘U'iLLﬂi%JﬂTiﬂLLaBQ\IJ‘lIJ'JEJLL‘U‘U‘U'iﬂJ"Iﬂﬂiﬁﬁﬂ‘ig‘lﬂﬂmL‘ﬂUﬂNéﬂa’N
IﬂEJ‘VI3J‘Vi8J@ﬂiE]‘Uﬂi’)ﬁla’i“ﬂUU’]ﬂ’]aﬁ“ﬁﬁﬂuLaaWUE’NN‘U’JEJL‘U"I‘VI’J’]‘L!
‘U‘L!G'I‘VI 2 ‘VIﬂ’J‘UﬂﬁJ‘lﬁJ‘lﬂ 1‘1&%‘1&’38U5ﬂ’1’§ﬂ§3~]ﬂ&] I’NWEJ’]U’]&%’]‘U‘U%

INTWUS AWIYY1, W.u.

NguIIITNTINAIAY IT9WeI18579YT 99rinTITYT

NSURAYaUUNAIIY:

U
o

InTIuS Insyan, w.u.
NGNITUIYNTTUH AL
159MeIU1851943 85
.auysaing aviiles
9.4il949 2.57%U3 70000,
Uszmelng

Email: Chakkrapan.mee@

gmail.com
Received: March 31, 2025;

Revised: July 17, 2025;
Accepted: October 15, 2025

UNanea

fiun: Tsavunmnuedait 2 Jutlymanssaavdfgyszaulan Amzthaaludond
mumlu"l,mnaimﬂmmavLmiﬂﬁuamiaiq msmameimmﬂmwwuamauma
L‘LJuLLU’J‘Vl’]WlEJﬁﬂEJﬂWWSLuiu@UiJﬁiJmJ ﬂ’li’J‘\]SJ‘L!JJ’Jmﬂﬂiuﬁ\‘lﬂLWEJﬂﬂ‘H’INa‘ZJENIU'iLLﬂiiJ
miml,awmmwummmsmﬂi ‘mﬂumﬂuﬂuanmqimwwmaﬂsa‘ummai YAy
mmaawaﬂmaam

£
av A

wuUIde: MTIdeildunmsAnunids ﬁqmaamwaaaﬂdu’?ﬂsﬁw

’J’d\'ﬂLLa“”Jﬁﬂ’ﬁ ﬂalIG]’JE’JEJ’N R N‘U’JEJLU']WJ’TLJ‘U‘H@% 2 VIﬂ?UﬂiJlﬂJvLﬂ Tuniaeusnig
‘U%imeJ I‘N‘WEJ’]‘U"Ia'i’]‘U‘Ui 91U 80 ¢ ImaumivmummaLaaaavaaftwaam
(HbAlc) > 7% mmunauma 18-65 U uag HbAlc > 7.5% mmmammamnm']
65 ‘LJ‘U‘UI‘U qumuﬂammaaa (n =40) LLa”ﬂaMﬂl‘UmJ (n = 40) Iﬂﬂi‘dﬂ’]iﬁll@nﬁ]ﬂ’m
LLU‘U‘VI@’]EJ’UUG]@‘L! ﬂau%ﬂaaﬂlﬂiﬂiﬂiLLﬂiSJﬂ’]iﬂLLaE\I‘U’]EJLLUUUim’lﬂ’liV]ll‘Ui”‘U’]‘U‘u
L‘Uumaﬂmﬂmwwmmavma ﬁ”l‘Vﬁ‘Uﬂamﬂ’JUﬂMﬁ]”‘lﬂiUﬂ’liiﬂ‘H’]ﬂﬂm LLa“mJEJ
msmLLaasummeaamamsmummmma‘lmaam WNANITNAADY 2 F"ISQ lﬂLLﬂ
ADUNIINAADY LATUAIFARIY 3 LADU ’JLﬂi”l%‘l/i“l]@i;ljaiﬂEJI‘UﬁﬂG]LGZN‘WiSm‘L!’] ang
Independent t-test Wae Paired t-test

wan1sfnen: Anadsvesimasvauluden tinnaviiensns 8 Halus e
uaneaiueeildediyn el ssriisngunaans uaznguAIUANATETIRnAL
3 1fou (p < 0.001) uaﬂmﬂuﬂ”LLuuLaa&Jﬁuaﬁmﬁmm&nﬂmmmm iruARAolsA
WY LagnginssunsauanuesiinuwandsiuegilidedAgmeata sening
NANMARD WALNAUAIUAAMEVAIAANIN 3 Wou (p < 0.001) WeRisanmely
nauMAaes WU Aadsvesimaazanluidon thaandensims 8 dalus anas
nieumsnaassegsiifoddymieedi (p < 0.001) uazAzLULIRABYBIAINS
Aeafurmy Vimuafselsaiumu wasnginssuntsguanuies ifsduniiey
nsneaseg 9l Ayn19ada (p < 0.001)

au: I‘UiLmimmimLl,amhaLLUU‘Uimmamuﬂs%wmﬂumsmaNiﬂwwuamamm
uﬂivamﬁmaiumiammmaavaﬂuLaamawmmmmmmuw 2 ‘wmwmhﬂ,ﬂ
waawau“ﬁmumﬂﬂmﬂiummvamamsammﬂiﬂLUmmuiumuwuawmsmims
Ugugnd wazuuzhlilUsunsudluneaesiunieuimsauitiusunieniula

AdnAny: lwmweiled 2 Slulnadueiud nisguakuuysannis nsgualagiiy
NUOATBUAT)




UNUI

Iﬁﬂme’]ulfﬂuﬁ@wwaWﬁWimqmﬁwﬁ@ﬁaIaﬂ
fuwaltnfindusieniios Tnglul ne. 2564 wugtae
536.6 &au wagaaiaziianly 783.2 ey
U we. 2588" dwsulszwelng Anuynvadlsaly
Usernseng 15 Fuld ifisandosay 6.9 Tud wa.
2547 Wufosaz 10.6 Tul wa. 2564° laganz
FamiasvyiTdnsmoaniuimnuganitaade
Useina (30.86 slowauyssyIns euiu 24.55)°
lsavune AN MzuNINgoudIALy WU A1uen
lome Tsavila Tsavaesidondues uaznsdaun 49
dnllmgiduiusiulsaumiusiied 2 anameie
dugau (insulin resistance) Flsziuihmanis
Tudongs® vneuauszduinallldainlugnne
unsndouiEess lun wwnmudureussaman (dia-
betic retinopathy) Tondey (diabetic nephropathy)
LAz (diabetic foot) Fufiumnuiinisuay
BnIINTLELYIN

n1stesiusazaiugulsaiuimnudunaizvnig
mMsunnguazasisaguiididy lnossantadoides
wazdosiunizunsndauagreiiuss@ansain
LNANTEUUUINTEUAMLUYTANMSTTUSE9Y
Lﬁu@uﬁﬂmﬂ (Integrated People-Centered Care,
IPCCO) vaspdnsousiolan Wunuamaiivaglnig
Jauinisnevauesdanudnduiiuguainias
AwmavimeUszry andiliing inanuseus
wazduasunisidusinlunisnunuguaguan
AWEY  FINDUATUAIIUNTOUFDNITIANITANIY
wnsndeuainnismuauseiuiiaaludenluls
psRUsznevdduosszuull ldud 1) nnsadas
Ufduiusseninsservuiuiiuntenseunsy  2)
NSIAVIUHUNNTAUATIEUAAALUUNAIUIIM 3) NS
WTEUUTaLANISALATIEUAAR 4) NISLETUETNS
AIUTBUIAUAVAINLATNITATUAYUAITIANS
AUEY War 5) msadeanudeldesuarnisiden
Usvaureansgua’

INTHUG WYY @

nsquagtisuuuysN TSz dugud
nansanansaieansyiuthmaszauludeavesdihe
lsatuvmulaegsiidednn® Inefiuntensaunin
USEN0UAIEaNIYITNAUAITUNNEUALAITITUEY
o1enaiasansIsRIAY BadnsUnATesEILTIRRY YL
AaUsEIT Laviifeadewnuguaiw nMevineds
Na1IAIIREANNTINLDIINNNNAEIU  HIUNTT
YININITNITVNUTENINUAAINTAVAINILAL AT
Uszanufundaiedns  iileduindeuszuuuing
Ugunfififiuszavsanuazenseiunun miinues
Uspvu fatu msdnugthewvusiad 2 Al
ansnsamuausziuthmaludonld fonspuanuy
ysanmsfiiuszrvudugudnas aansaansziu
daaludoandroneims (fasting blood sugar,
FBS) wavszduimandeasauludon (HbALc) 14
a9t

TOUAINAUTAVNNYUTUUTFVNUATIEN L5amen-
U1AT1YT 381U W 2562-2567 wudnsUae
Tsatummnuagan 35.3 sioffulszwng wawdlified
munuszivihmaedsavauludenlslls (Hbalc >
7%) AnvluSosaz 40.3 wansliiuindUaeunmnu
fansumssnwilumbeuinmsusugiivedsmetuia
s Eidndudiliaunsonuaussduiinnaldge
Fafmenuidesienmsiinnnzuvsndeu dmanseny
foamuansnsalumIguanuIILaz AL MTIn Fatdy
fhsvmunguinslésulusunsunienansaud
PagUfuidsunginssuaunm  Tnogautladed
Aendes Téun mssuuszmue s mseenidanie
M3dnnsmmeSEn wazsulsEuEnaiae®
nsguaselusunsuLUUY AN sy vy
uénanslapfummenseunsiaduuumefivanzas
AT fegUsrasdifeAnwinavoslusunsy
Fand1adeseduiinaazanluidonvefuae
wvmusien 2 fieuaulildlumheuinisusugh
Tsmenuanvys nenamsinwinniastieligie
annsnUiungAnssugunmdiieauausedutiaa
avauldian advayuypansguamlunisszend
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@ walusunsuysannislagiuviienseunsine HbAIc wimuyini 2

T Usunsuduaasgiunisgua  wazaunsnvene
nagiunduludaminseys  Wedmwndusuiuy
“huagunIng” siely

VAAUAITNIT

sULUUN1IIRY

nsdnwadiiidunuddeideimeaes (quas-
experimental research design) LLUUﬁ@ﬂﬂEjiJ"fmgjgﬁ
(two-group repeated measure design) WawSeu
Feusadsvesiauusmy T mszduinnaeds
avauluden Ahmandsenoms 8 dalus Al
Aeadulsaumay vimuafselsalumag uay
WOANTIUNTARAAULEY 581T1 2 Ny lown nay
V9909 LaENgUAIUAN NEUNARBLUNTIN TUSUATY
msquagihonuuysanmsfiiuszvudugudnans
Tnefiunuenseunss s1u 5 asy ameluszezna
2.5 ey didudanssuaesinsidends sy 1
s dhunguauauldiunsdnuuni (usual care)
LLaz@:ﬁami@LLaqsumwmuLawiamimuqmmﬁﬁma
luidion (DM self-care booklet) MsANYIIANE F11421
2 A3 14 doudalusunsu (pre-test) waendsaugn
N3AARAIL 3 AU (post-test)

Useunsuaznguaiagig
Uszrnnslunsinunietelsaiunmuaiing 2
lsianansomuauszduinaludenld $1uam 220
AU AfumMsinuniviheinsugugll Tsmetuna
59Y3 Jamdnsvys Tl we. 25677 nqueiedng
i fiaelsmumusdodl 2 01y 18 FAul v
weenazvd Alssunmsitaduiiliaunsoniue
sefnimanoazauludonls (HbALC > 7% dwisy
918 18-65 U wag HbAlc > 7.5% d@wsuengannnid
65 U) wazduddnsaunsfing lngliduitefafes
Liufiasmaiinsiufanssy wagliegseninanisu
SlUsunsudulutianieniu dwmiurnadedis
Analagllsunsy G*Power 3.1 fmiunaen effect
Size Winffu 0.91" sefuaudEeriu 95% (alpha =

0.05) haz power = 0.95 (Beta = 0.95) HANIIAIUIL
longunaaes 33 AU WaENEULAIUAL 33 AU T3 66
au fRdeldiAungusogns Josay 200 senguiile
JeaffumnuaainAdouaInnIseen3eveaInng
Anw vildinguiegteiamaniaiu 80 31

QREGHITPRERE

nsduiegisluatalfiselinsdusegnauuy
manedunou (multi-stage sampling) laeiign1sdy
fhogns fail 1) Msfnwiiden 1 antuneuiaves
MgUsNsUguall Tssmeunasays loun aud
guANYNIUUTEYIATIEY  Tsmenuasvys 1Y
N3EUFIDYMUURIZAY (purposive sampling) R
finsanandnstiowwudigiga (353 deriu
Uszanng) uwazievazvosthoiumnuvied 2 1l
annsomuRusziuhmaludenlduniian (Sevas
40.3) oA audguamyusuUssrnuaTIedt lsamen-
VIaswys 2) guidendiegeainaudavnainyuyy
Useynen lsameunasvys nelsnisdusiiegng
Wuude (simple random sampling) fela3sn159u
aa NINMIEaYUTEINFve Ul (HN) 9113
80 518 Wi uwazfiansanAuaudRveInguiieg1
aanaeinsAndisazinaginisineen  mnkiu
Tumsinasinsfndennausogsiissyld azdundon
megadudalulngn1sduaainaunsu 80 18
NYANITAALEBNNGNAIBENRILNNT cut-off RN
futvaanuuanguitesnady 2 ndu lWun nau
VAaes 40 318 hazNguAIuAN 40 918

\n3pefiefildlun1sise

1. nSeudlonldlunisvaasd

Tsunsunsguadtiswuuysannisiaeivsenau
L‘ﬁuﬂuéﬂm\‘i (People-Centered Integrated Care)
dmsugthsumueiind 2 Anuaslaile gt
Tulnedauwifn Integrated Care, KAP Model
Self-Efficacy Theory™ wag Holistic Health Care™
mamqmﬁgﬁméwma Anla dan wazdaye wioy

TyuwudugiulunisSews (community engage-
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ment) Tun1s3IueeniuuRaNgsy Annw wazUseidiy
wa fiinsmdnnianssy 5 adddudae 9 dUann
(v FudsAs nan 09.00-10.00 u.) AivesUszAud
FUAMYNVUUTEVILATIET L5 angIU1a519Us
AanssuvansImdan1saseuduiussenineiaeg
WASTINVNBATOUATY NITINUNUAKATIEYARS N1F
WALIANUTOUANUGUNNULAENITIANITAULEY NS
AneuauiIinvethy wagnsatuayuaIy
soiflosvasmagualugury  TWswnsudlijadunis
aduadranginssuguainidedunaznisniuay
syduthnaludonognediussandun TUsunsuns
AuagUBLUIIULUUY TN AU sz vy
AUENANN  QNOBNWUUMNMENNNTALAFUA NI UL
d1usan aseuequiiedifsnene 3l deu uas
dunndon  iileduaiunisinnisaulosesiiog
wwnuviiadt 2 Taefluuuunufanssy a5 1

JrEgfnnUNandINIImaaes 3 weu 10uns
Aamusiniunismenindeutuiienuniuaiug
dueBungAnssunsguanuies uazlvinusiiiuds

a

audssiuigdnsinaula  Aanunisuiuieu

a A a dg” =
noAnssunazlyvnguassaiiinty  lagiiuvue
AsauATITINAUeIAalATANs TNgUU ST U
(pasl.) lDUAY 2 ATY TINIVLA 6 ASY LaAUaRTYEY
Annunguiieg19lasun1sNzdenaInviaention
mandluderiuury 1 As enTiasEivdinaRae
avauluden wazimandtenens 8 Wiliue lay
wnnduasneruiaidudaniiung wieuviauseidiy
ANUILAENOANTTUAELUUANN 1 wallfeIiufou
nsneaes neldnaussana 30 w1 dmsungy
muAulasu n1ssnwund wisualennuanies
aun1sAIvANAnaluben wagldszevauag
WUUUsEIUNaLRE I UNAUTIAGDS

& A A 3 o
2. ip3eslenlilumaivsivsiudeya
a4 a4 Ay Yo %
wn3eallafldlunITesWauiiazUseyniain
NISNUNIUITIUNTIY wasgufiervasiulsaun
WU wagnganssuaunn’™' Taglduuuniual (in-

terview form) Usenaulunig 6 @ tawn dun 1

INTHUG WYY @

wuudunualthdsdnyaea @il 2 wwuduntval
Jafonsauam dawdl 3 uuuduiindhaaluden
yosthelsaumnn dwil 4 wwuiamnufifeaiy
A nsuwdaseiuanuilagldinaminisula
Nan Bloom'” @l 5 wuuusziiuviruafsielsn
wWwe lngdniunseauvinuaRTIuungIy Best'
uazdud 6 wuuiawgAnssunisguanuies Tasuus
seRuUNgAnTIIT LN Best'® Fanns1edt 2
MIRTI9ERUANNINYRAASRsle  ANATIMY
e (content validity) veun3essieusaidiulasu
msasaoulaeiBeavy 3 v ldud wwnd
w1 wagldmihfansisaa Taelden Index of
ltem-Objective Congruence (I0C) wuinesesiled
A1 10C 9331319 0.90-1.00 wazdmum LTl
veuasosiousadiuldannisnaasdld (try out) fu
nauithewuriad 2 fimugussduthmalalls
S 30 Ay Feildnvaiugiumssennslnd
Wesiunquetegamdn uilisueglunisfing a1n
mMyBATEEAismUil uuuianudifedtu
TsaumuiianduUszdns  Kuder-Richardson 20
(KR-20) Wiy 0.90 uwuuUssLiluvimuadsalsalun
#1ullA Cronbach’s Alpha 1¥1AU 0.88 wagiuy
TPNGANTIUNTAUAAWBUVIIAY 0.90

nsivingdnsvaingusiaagig

Tnssmsifuillftnunissusesnisidelumgud ain
ANENTINNTIIEETTUNTITeTuNYwd  Tsmmenuia
YT ANUUSANTENTIEITITUAY  NTENTHN
a151304gv 1auiilasen153de RBHEC 011/67 1avil
1530589 COA-RBHEC 023/2024 9§ unysi@iui 5
wwigy W 2567 dadulunmnuvmneannigiu
d1Nave9 The Declaration of Helsinki

maiusuTIndaya
HR38AnTINTUaeuAvelUTLNTUNTNAGDINAS

MnrunNIRTREeUATIgNFesau o lnelmss

Ao neudaviuiade dennsFeud Lenans

NIANTIFUVUINSUTU LA YAARTATOUATY 2569;9(3):347-360. 351



@ walusunsuysanmslagiiumuensaunsane HoALC wimuying 2

7137197 1. wnuAanssuldsunsunisquagiisiuimiusuuysannsidivssrvudugudnans Inefiuvuenseunsy

duan WgUITEIA F8azdunfaINgsy

i 1: fanssu leaaufduiussening - wusihfuasuaeingUszasd Bmside warseanden
pdafl 1 “sanduliuis Jszensuiuiimuenseunia TUsinsu

nswaBuLUAY” Jmhununsquaseyana Az - AnssuazaneNnAnIIuMIBINY “I5adentls”

(Stimulate self-per-  @¥eszUUTaYANITOWATY - fanssu “snsulsivianiswdsundas Ussidungingsy
ceived) yAna nsquanuedluedn Jagtu uazeuran

- DM telling story wusnguaniivnuuasszauauaniiiu

- Jomanaunisviaass (pre-test) 3esau3lsauimy
MIFUAR WAZNEANTTUNNTAUAZUNMN

- uanayATuUNguAIN (DM health profile) dmsudaria

WHLNITALATIEYAAS
i 3: Aanssu leldSunnuseudiuguAm - Yes or No DM Game UszifiumuiBadlsaummnu ane
adadl 2 “SNIFUNIN LAZNTUIIITIANITAULDS UNINGBU N1IINNITOIMNT ATSUUTEMIULN Laghanssu
N8 @UeT” (M: N9NY T 20 U9 Tmaﬁv&’fﬁwﬁﬂwmﬂ%wma
Maintain good “TRUE” uay “FALSE”

physical) - 1AaN334 Healthy Food Good Calories uss818A3AY |

LM sdmTugUigiuIning ATOUARNNMIAUINLARDS
mMsdenemsiivanzay LLasmmiﬁwmaﬁw (low glyce-
mic index)

- Aan551 Magical Table of Exercise d@a@Suauudansuay
Aramuvuasndnsiile WuanuBangu mamsei nsedu
M3lvadeudon LarMSWINAIYNAINU NIUNITODNAIAS
melagliiigdsyneuvinsuimssienie

dUanoidl 5: Aanssn ieauinvennsdansawes - Aanssy “Aassn duvnw” wdaddnsandu 4 ngu G

adail 3 “nsziula UATAUATUEUANINTIUIN th au ) nauaz 12 Au LioszauauAnuasyseiliuaueg
EsuasmasuIn” neldvanesedd 4 (ynd ayvie dlss usse) adunszay
(A: activate positive flip chart

mental health) - flANs3u “SKT for DM” Hnaansmugniseenindanieuuy

InUszaunmemamalinaunsuiun SKT
- AINssuRauAa1y “DM song” Tikfagnguaanwuuiing
wazUmIINALALINULS AL UM TEARY

il 7: fanssu lewdSuvirueduagng@ingsy - DM Role Model: fthesathauaniuasuuszaunisainms
adefl 4 “dSua maguanuies Ufunninssuuazmuauszduimaiioaiiusaiunials
ViAupRTIRReUMIL” — DM dramatic story: LEnIaTATAY AATILVRAAU-IARDY
(R: Raise of good Y94AULeY (Pro & Con) uagivuatvsngduyanalunis
attitude on DM) AHAFUNIN
ol 9: Aanssn  leaisUfdusiussening ~ Friend with Friend Help DM: fld13wudugdieivdounay
pdsfl 5 “ndepuruan  Uszeneuiufiuvuenseunia nanABuANLEFILNSTUUSENILEIMNS Mseenmdsnie
W (T Take  uazdaeiunnudeifomazns  msdnnisenuefen waznssulseyue
the power of DM Weuszanuvaanisgua — SMART DM Club: 3nsatiss SMART DM Tsiftheaundu
society) uadeiunaziy $93iA5129 SWOT a¥didesimd (vision)
WUSAY (mission) ULareeNUUUAINTIUINITUIIYIROUDE D
esuazdady
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713197 2. eazBuaveesesdenltlumsiiuniuriudeya

INTHUG WYY @

' a = a ° v v v

duil/Faiasedle A1UIULD sUuu daya/mslvinzuuu

gl 1 uuuduniwal 7 Uaneia/Uanetn A 918 8l anunIn n1sAnY

Jadedmypna andinw dnwugnsegende

Ui 2 wuudun1ual il Uanela/UanelUn seeznatiy AzLNsSnYeu lsATIu

Tadumeguan fytananie

@7 3 wuutuiin 2 Janeda seAumaavaradluden (HbALC)

AUNAAMLE DAV LAYANUIMNANEIDABIMNST 8 TS

fUaelsalumany (FBS)

dui 4 wuuiannud 20 Tt/ ladla ATLUY 0-20 (0-11 @1, 12-15 Yunans,

Werulsaumny 16-20 g9)"'

dd 5 wuuuseidiu 15 Likert scale 5 5¥au Town Wiumeds  azlkuufy 75 @aulnlinzuuy 5-1, 99

TAUARABLIALUIAINY 89 wiuse ldwula ldviume wagliviu  aulvpzwuunssdnuiu); seausi
f8ee1984) 1.00-2.33, U1unans 2.34-3.67, g4

3.68-5.00)"

N 6 LWUUIn 13 Rating scale 5 3z¢iu laun UURdu ATLUUTIY 13-65 (TaUnbiALLhuY 5-1,

WOANTIUNTAUA Usedn (6-7 Twdua) Ujdivesass  deaulviavuuunsadiuiu); seaum

AULDY (4-5 Fw/dam) UuRu 9 Ase (3 1.00-2.33, Urunang 2.34-3.67,

Tw/dUam) UuRteenss (1-2 3w/
dUaw) wazldingUun

44 3.68-5.00)"°

Usenaunsusseny  wazangunsaldmiuianssy
MNTUYDDYYININGBLIBNTTHNEIUIATITYS
feumiuN1SAAN TN AT N SUTENEITUS
TunainlsnisesslneRansanamaudinuinaeidn
dnsite dmfuduneumsdiiiunis §3dedn
Aenssuldsunsunisquaguisuuuysannisis
Ussrwudugudnandlaefinnuenseunss  vnaes
&ori adaaz 1 $7las neamemedldFulUTUNTUR A
NFOUIANANOUNITNARGY LASVAIRANIY 3 LAY
drunguatuaulasunsshwiund wieurile DM
Self-care booklet wayliszesiiauaziuuyseiiiy
HAINAUNRUNARDS

nsAATIEideya

ATl UsunsuMTmsginsadifdnsagy SPSS

v v o

Version 29.0.1.0 mMWUATZAULYEIAYNISADRT
95.0% MyATIteyalaiflnssam laud fn
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fnan-rgegn $1uau Jevas Auede uay dudoauy
T R TR U RO R R PRI ERRIGN
Inelgaiia Kolmogorov-Smirnov Test lngdatlsse
eanduusiinnsuaniasuuuund (p > 0.05) 14
@@ Chi-Square Test ¥3® Fisher’s Exact Test i
NAADUAILLANAI9T8IFIMU TN vz Ug Y
FENINNGUNARDIUALARUAIUANNBUNITNARDY
Tnefidonnantoiu Wud nsld Chi-square Test
dmiusudsiegluguuuuunimiesusiu (categorical
data) Fsteyaluusazngudeadudasedeiu wage
AIMIS (expected frequency) lulmazwaaues
msedetliitesnit 5 luegretlosiosay 80.0 Vol
wadvonun snlsidulusudennasingnn agld
Fisher’s Exact Test wnu uanani ada Indepen-
dent t-test Wway Paired t-test Lilo3AT1g3iAN
LANANYBIARALYBIRINUTNTENINNGUUAY
nelunguniuasu
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@ walusunsuysannislagiuviienseunsine HbAIc wimuyini 2

NAaN1SAN®N

dnwauriugiuvainguiiatng
nausegsFeftheu Ui 2 Anunwll
Iolumheuinsugugdl lsmeruiaseys  91uau
80 578 uURTUNGUNAADILAZNGUAIVAY NGLAY 40
518 Ussiliunanounasndinisvaaes 3 ey lay
Lufifnoudieanainnsfinyr  wan1siUSeuiiey
Snwauziuguieadi Chi-Square Test %30 Fish-
er’s Exact Test wuinisanangulaiumnsnafuogis
udfyn1eada (p > 0.05) naudegvaulng
Humends (Fovaz 56.3) ongads 57.4 U ausa
(Fewar 86.3) 1gla > 10,000 vW/ideu (Seway
51.2) Usgneuendn (Seway 33.8) l¥@avsUnines
(Feway 82.5) anduruaseuaids (Fewar 90.0) i
Useiithemelsavuiy 10 U (Gegas 51.2)
wazannnesalinsiwiinAuviediu Gevas 53.2)
Tnemunnzunsndeuunsdiu (Gewag 23.7) (1971 3)

mareiieuiisuAeisvesiauusniu
melungunaun1snaasuaznasinny 3 1hau

MassuisunelunguvaaedfouLaENaRaRNY
3 1fleu nuh AiadsazuuA NIRRT
FiLAuaTn 10.02 (SD = 2.00) 1u 15.33 (SD = 1.16)
virARLALAN 28.47 (SD = 10.25) U 61.50 (SD =
5.09) LLazwq@ﬂismmi@LLammmLﬁumﬂ 29.90 (SD
- 5.27) {fu 54.00 (SD = 8.96) evmniifuddeyma
@R (o < 0.001) sziuthmawdsavailudon an
990 9.14 (SD = 1.71) 1w 8.19 (SD = 1.20) ua
dhmavdvenems 8 Halus anan 159.65 (SD =
38.99) 10U 130.68 (SD = 25.92) aensiivud1fgmia
adid (p < 0.001) Tuvaeiinguauasilinunmuan
ANNVRIFILUSIATENINNOULAZNEIRARIN 3 Lhou
(p > 0.05) (957971 4)

nsAasziSeuiisuaeigvasiaudsniu
FENINNPUNAADIUATNGUATUAN

Aeunsnaass AMwdsvesiulsnu Toun Azuu
ANN3 VIAUAR NOANTTUNNTRLAAULDS syiuhana

wavazasludon uazsziuthmaludeavdiene s
sEinangunaasskaznguaIuAtliuan1eiueg
TfgdAnmeadia (p > 0.05) MAsHAMY 3 1B NG
VAaRllAzLIUAIIYNS (mean = 1532, SD = 1.16)
NAUAR (mean = 61.50, SD = 5.09) wagWgANIIY
NSQuARULEY (mean = 54.00, SD = 8.96) g
nauAIuAN (mean = 9.62, SD = 3.23; 31.18, SD =
9.16; 31.85, SD = 5.46) a8 9itud1AYNNEDH (p <
0.001) ATUNASWSINAUNIN  NENNAGDIIAITEAY
daedvazanluiden (mean = 8.19, SD = 1.20)
Ly SefutmaluAendene1Mng (mean = 13068,
SD = 25.92) fniNguAuAY (9.03, SD = 1.01 uaz
172.55, SD = 34.75) sgnidudfgn1sads (p <
0.001) (3747 4)

F2150d

TUsunsumsquagthsuuuysaNnsATUsE Yy
\Dumudnandlneiiuvuenseunsy dnaegafitudty
sonisifiuyuauiiieIfulsarumnulugiae
wvuviedl 2 Tngannznguneassiildunisgua
AulUTULATH @oAARDINUNIIANEIU8Y Chaprasit et

19

al.” INudNevas 3 e ngunnasddiazuuy

ANNIFINIINGUAIUAY WulAeInu Ghisi et al.”

L.Zl

wag Shiferaw et al”! A18MUNALUUUAINIVDY

o w A

ndunaassiutuagaiitddguiioIeuiiteut
rounsvaaes Hadndtasieudn Tusunsudenan
datfunslideyatigndes Wilade uazaseusqu
FansnuauszduTmaludonuassguaguam
lesa  shlvgdietanudilaselsauagnsinns
AuDBNATLY AusTifsdutae i onssings
AR UDINITNINAENIIATUANTEAULAE
FafuiiugrudAgueanisusungfinssuguaniies
othsiiusAvBa Bnvisumumvasiiuvuensoua)
flvidUinwuazidslesgnsioiles treiatuaiig
ashilauazusegala shlstneufoRmuuuzi
ynamsunmeliegnaaiiane®
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INTHUG WYY @

715197 3. NFIATILNAN BULAILUTNUFIUVDINGUAIDENTENINNFUNAGD LagnNguAIuAN (n = 80)

é’nvmzﬁ'fmﬂiﬁuyu 52U NGUNARDY NEUAIUAY p-value
31U (Sevaz) (n = 40) (n = 40)
3uu (ovaz) uu (ovaz)

LINE

k] 35 (43.8) 20 (50.0) 15 (37.5)

‘V@Q 45 (56.3 20 (50.0) 25 (62.5) 0.260°
91y

18-59 1 49 (61.3 23 (57.5) 26 (65.0)

11NNV 60 U 31(38.2) 17 (42.5) 14 (35.0) 0.491°
ADTUNTNAUIH

Tan/Meine/me1/uen 11 (13.8) 4 (10.0) 7(13.8)

aAusd 69 (86.3) 36 (90.0) 33 (82.5) 0.330°
selaseoiiau (Um)

< 5,000 26 (32.5) 10 (25.0) 16 (40.0)

5,000-10,000 13 (16.3) 9(22.5) 4(10.0) 0.189°

10,000 %’ublﬂ 41 (51.2) 21 (52.5) 20 (50.0)
DTN

lailausznauendn 26 (32.5) 10 (25.0) 16 (40.0)

UsENOUDITIN 54 (67.5) 30 (75.0) 24 (60.0) 0.152°
a@v5n155nWN

AM5U1519N"S 10 (12.5) 6 (15.0) 4 (10.0)

AnduszAudimu 4 (5.0) 3(7.5) 1(2.5) 0.440°

AnsUnInes 66 (82.5) 31 (77.5) 35 (87.5)
anwayNIeLaNAY

DEAULAET 8 (10.0) 3(7.5) 5(12.5)

ogjfugdu 72(90.0) 37 (92.5) 35 (87.5) 0.712°
syozanfitheselsaumu

1-10 ¥ 39 (48.8) 18 (45.0) 21 (52.5)

> 10 YAuly 41 (51.2) 22 (55.0) 19 (47.5) 0.502°
ANMEUNINYBUNLSALUININY

Taidl 61 (76.3) 33 (82.5) 28 (70.0)

i 19 (23.7) 7(17.5) 12 (30.0) 0.189°
AzlsAsu

laifillsasau 15 (18.8) 11 (27.5) 4 (10.0)

AlsAsau 65 (81.2) 29 (72.5) 36 (90.0) 0.083°

*Chi-square test; "Fischer’s Exact test; Significant level p < 0.05
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M15199 4. nswSeuiisureievesinlsaudmsunmsliasziniglunguuas seninngy (n = 80)

faudsau ABUNISNAABY  WAAAAIY 3 lAdW p-value (a)
(Mean+ SD) (Mean#SD)

AnwsiAguTsaumY

NAUNARDY 10.02+2.00 15.33+1.16 <0.001°

NENAIUAY 9.35+1.86 9.62+3.23 0.542

p-value (b) 0.123 <0.001"
NAUARABLIALUININU

NGUNARLY 28.47+10.25 61.50+5.09 <0.001"

NENAIUAY 29.73+10.51 31.18+9.16 0.232

p-value (b) 0.592 <0.001"
anﬂsiumsauammaﬂ

NAUNARDY 29.90+5.27 54.00+8.95 <0.001°

NENAIUAY 30.70+5.62 31.85+5.65 0.187

p-value (b) 0.513 <0.001"
Antanaavasluden (HoALC)

NGUNARLY 9.14+1.71 8.19+1.20 <0.001°

NENAIUAY 8.94+1.28 9.03+1.01 0.461

p-value (b) 0.281 <0.001"
Athmandienams 8 Falu (FBS)

NGUNARLY 159.65+38.99 130.68+25.92 <0.001"

NENAIUAY 168.10+25.45 172.55+34.75 0.440

p-value (b) 0.127 <0.001"

Paired t-tests were used to assess the data within each group (p-value (a)) and Independent

t-tests between groups (p-value (b)). ‘Significant level p < 0.05
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ABSTRACT

Background: Stroke is preventable through risk factor control. One sig-
nificant risk factor is high cholesterol, which is currently managed by
controlling low-density lipoprotein cholesterol (LDL-C) levels. Recent
studies have increasingly focused on factors contributing to atheroscle-
rosis. Research has explored the association of the Triglyceride to high-
density lipoprotein cholesterol (HDL-C) ratio with cardiovascular disease,
finding that individuals with high Triglyceride levels and low HDL levels
have an increased risk of developing cardiovascular disease.

Methods: This retrospective case-control study analyzed hypertensive
patients treated at the Primary Care Unit of Chiangrai Prachanukroh
Hospital between January 1, 2023, and December 31, 2023. Inclusion
criteria comprised patients diagnosed with hypertension. Exclusion cri-
teria were patients with a history of coronary artery disease or ischemic
stroke before January 1, 2023, and those diagnosed with cardioembolic
stroke. From a total pool of 5808 individuals, 1,000 controls were
selected via systematic random sampling, and 58 cases were identified.
Data for the control group were derived from annual blood test results
over the preceding three years, while data for the case group were taken
from blood tests recorded on the date of stroke diagnosis. Statistical
analysis was performed using logistic regression to compare stroke and
non-stroke groups.

Results: Among the study population, 58 patients (5.8% of the sampled
group) were diagnosed with ischemic stroke. When the Triglyceride-
HDL ratio of the control group was divided into quartiles, patients in the
highest quartile (Q4: 3.35-5.13) showed an adjusted odd ratio (OR) of
7.17 (95% Cl: 2.34-21.94, p < 0.001) compared to those in the lowest
quartile (Q1: 0—1.40).

Conclusions: ATriglyceride-HDL ratio exceeding 3.35 is significantly as-
sociated with an increased likelihood of ischemic stroke. This ratio may
serve as a supplementary factor, alongside other traditional risk factors,
to identify high-risk hypertensive patients who require intensive risk
management to prevent future strokes. However, further prospective
studies are recommended to track patients with high ratios over time to
establish a definitive causal relationship.

Keywords: triglyceride-HDL ratio, ischemic stroke, cardiovascular disease
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logistic regression Lﬁ@Lﬂ%ﬂULﬁﬂinﬁqQﬁLﬁuLLaghjLﬂuiiﬂuaamﬁamaumau

nan1sAne: dftaelsanasnidonaussiiu $1uu 58 au (Govas 5.8) Wethan tri-
glyceride-HDL ratio veangu control vy 4 du WU’i’]Q"ﬁlﬁﬁ’l triglyceride-
HOL ratio lungugedn Ae quartile 4 (3.35-5.13) i adjusted odd ratio (OR) = 7.17,
959%Cl: 2.34-21.94 (p = 0.001) Wlewisuiunguitdiawinan fe quartile 1 (0-1.40)

a31: M triglyceride-HDL ratio 11031 3.35 ifursiifauduiusiulonianis
Anlsaaendenaussivesedildfynieds  enduledoasuivhaldfinsan
Swudladedesdu q lunmsssynguitasmnusulalingaifanudesgs uag as
Igsunsdanistadedesdy o egnadunaduiiee dWelssiunsinlsanaenden
avasivluounan egslsinuastimsdnundusuiuduluouen iefnnungy
1% triglyceride-HDL ratio giluthanth FeazteBudumuiumn el fosauinge

Aandgy:  ensdulasndwelindeiavinoansiadnesea  LinvasnidenalodFy
lsahlauasviaanion




UNUI

Tsaviaenidonivluaneadigtinisaifindunnd
Tl e, 2552 Fdwugthelnd 12.2 dueu wag
143 Euauifierinsgadonuainsalunsld
Fndszariu 1 6.6 dwauidein duduaiveg
MedeTin Susv 2 vedlan Turas 30 Yikuand
Sunufihediviuiesey 70 uandetinfesas 43
nlsaviaendenluateiiv’ dmsulssmelng 3
gifmsalsavaendonluaueniingedu dusd e
2560-2565 laglagtuilgiinisel lsaviaendoniy
auey Ae 330.72 uavlsAvaoniionauasviniion
fio 222.19 deUszmnsuauaueesaus 15 Yiuly
warfidnsnsdetindevay 10-11° egrslsiniulsn
waaaionluaneiiu anunsadesiuld lnsnsaiuay
PadeidsuagnisuiuasungAnssunsaiduti
villuladuidesiidfny fo szavlusiugs msmunu
Padeidewmuuuime  neuftAnisldersnunnie
lusiuRnund lelesiulsevinlauaznaonidon w.a.
2567 Aifinslvenanlusiulugfifisefu LDL-C faund
Tneiinguszasdiiieteaiunisifnlsavasaiden
upauds (atherosclerosis) Fsaztlugmsiinlsavile
uazvaoaiden Taosjathiluiinsmuausziu low-
density lipoprotein cholesterol (LDL-C) Tupu
vhluffanuiu 190 un./ma’ Iguuamadagiuves
ACC/AHA T 2018-20244 uay ESC/EAS U 2019° udl
9%iN1338YIN triglyceride ﬁqa Tnsannzidlonusa

AUA1 high-density lipoprotein cholesterol (HDL-C)

a

6 @ [ a a' d' 1 =
71 Wutaduasulunmsiiuanudesislsrviaandan
wadaladlagnimualndudmnendnlunissnw
fanatiulunnisanseau LOL-C Tulagiulanisfine
dindiy Ieegaiulundadeddy  Avihlindane

- I PV X i a A & & o
viaoaLdonlAILle laun Anehesiedugiu Fuluim
1599 IAAAVADAADALAIMTT  NNUNTZUIUNITONLEY
nsilansouyadaseds  auiaviaanianwasuly
aupsdnaliiloaussndan’ Ingn15MsI9UINIE
AoriadugAunULINIgIUAElTIINTIA euglycemic
hyperinsulinemic clamp %Qﬁﬁiﬂ%ﬁi’l&lﬁ@f 9TN"T
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Anvmistunsinnnghesiodugiu Jaglusud
MSANYIMALENRUSURY triglyceride to HDL ratio
[y a & I a a = o o A Ay o ¢
funsiinnizheseduyau dululadudeiduius
fun1siinvaendenuainly WUz triglyc-
eride @3 4ag HDL 71 AwLUAUELIVBINITAA
Ismmlalazvaondenuin lnglanizlsanasniion
dupsiv® Fansfnwdrulngdnwrainuszeinisng
UsswalazAnwianizlsaimilavinden
= Ko o ~ a v €
nsAneddedlithnuneiedseiliunnudunus
Aenaluusunveslsensinauasivgnisaivaie
d' ! a a a A A o
NIUANAN Ao spraonidonduasiu iedudu
AUENLENDVBINAANS  LANANNULTBT DD
nanguAeUsedny waglviveyaiiaenadasiuanin
a dﬁl dl a = 1 Ll U
F3909HuNUINIg WnefAnwlungudilelsaniusiu
ladings Womanuduius Triglyceride to HDL-C
ratio funsiAnlsAviaendenaNosRUINLTURIB LY
WelUSeuLiisuiunguiien triglyceride to HDL-C
ratio #1 dnvsUsEnAlnedidwIugthe lsavasndon
AUDRULNBLANYY wazlaldaneszazenidnuau
10 sedunstesiuliiiiAnlsrmlatas vasniion
=% & v o w a 1 o R Y Y =
Fatutadvddynediandnuglels findsels
NzAnwIAILANNENRUSUBY triglyceride to HDL
ratio  AuAnuEsslunsiinlsAaenlfonaLDIAU

TugUrelsanudulaings

VEAUALISNS

Wun1sAne case - control study LUUZDUNAY
(retrospective) lngsausiudeyaannssdoudiin-
nseind lugnudeyavedsang1unaldesseusesny
W InaiAnnAe fuielsaauiulafings 4

[
=

auegN v.iles ATy Tongdaus 18 Tiu

a

U fnsuelsanslafingafiviiouinisusugd
Tsanguialesseussmaes seninefudl 1
UNTIAL WA 2566 D19 31 FUNAU W.A. 2566 §MTU
Ny case Aenguildiumsitadelsavasniden
auesAuTEIneudl 1 unsiem WA 2566 f9 31

Suneu w.A. 2566 lngnaeinisAneen Ae gUeni
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Uszinlsanasnfenmlafulazlsnaonionanes
fu dewfuil 1 uns1An WA 2566 wagldsunis
Aaduinihlsanasnaussgaduainduiden fvua
TWiin13¥aen fasting lipid profile iiefwiauen tri-
glyceride to HDL ratio dw3u ngu control lagls
NANITRzAeAUTEU o U WA 2563 wazdusuy
gy case leldnanisnmadeniituiinliluund
nsitadelsavaendonasesiv Fadumilndides
futhanainsifelsamniign  Teefingudszuins
siovn 5,808 au Tunsnwiadsd (3deldsmua
YUINFIBEWAMTUNIIANYILUY unmatched case-
control study lagFurunIulyswnsudnsagy
OpenEpi (version 3) %aé”w%qgmmsﬁwmmﬁuaa
Kelsey et al’ Tneriwunseiupnudetuii 95%
wagsNTuNIAdeUl 80% NUTULNAIBENS
fumiidosnmsio 893 au Tnsuvadundu case
97U 50 AU wALNEY control F1uu 843 Aw Tu
msAnniiAdEldtmuangy case 58 T8 wawdu
nax control 1,000 578 Fedneuiiumnenaiuil
azvieudgiiinisalveslsavasnidonanosfivly
Usn35939 wasiflofiusunansnaaau (statistical
power) TunsiSeuiisudadodss wienaintlym
aniliiaunavesvunngy Fadese overfitting Tu
logistic regression Ingmismnivatesuys Lite
vandestlym overlifting Fefin1sTinsnzailagliis
Backward Elimination ifiefnsuusiilifivaddey
nadfeeniufiavi  aunseiavdeifiowiuysid
ANNFuNUSEBassasiiteddy  dusunisdy
nau control 138nsqueghadiuszuy (systematic
random sampling) Aias1eviveyalaeiaifianssonn
(descriptive statistics) Iﬂaﬁﬁa:gaﬂ’cjm (categorical
data) enududnuaziiaiosas Jeyareiies
(continuous data) $1891udu mean + SD Uade
Ae 9 Tdmenuduiuslunisifalsanasaidonlu
anosiu e 01y e fudnanie MIguYms sys-
tolic blood pressure diastolic blood pressure
fasting blood sugar total cholesterol high-densi-
ty lipoprotein cholesterol triglyceride triglycer-

TG/HDL-C ratio hazandenauesiulugtaenaiumiugs

ide to HDL ratio low-density lipoprotein choles-

U wuseuen LA Tsalufuludenge

tero
wielnanisfnuaansaluuszgndlilunisdn
nsosilnenduidssn LS unvneradinlFetawanza
FAselddndunsuasiuysderdedmniusuds
Sonau Tnerfvuaqedn &l fsusendiinanie™
1NNT 23 AN/AL7 IEUTBUININATY 90 B3l sedu
AUAUlaiauINnI1 130/80 wil.Usen' (systolic/
diastolic) szsfuszuhmaludenvdeneg (fasting
blood sugar) 1111 130 1N./AA."° 5¥AU total
cholesterol 11nnd1 200 un./Ag." NSAMUATAAR
Wanguaanagiglinisimsigianuduiusiu
Luuiaeisaifaenadesiuinamiinsguililu
n153ldenagINuns SN luU JURaS
AmuA1anALagld multivariable logistic regres-
sion LflavA1 OR, 95%Cl, p-value fuun p-value
Uouni1 0.05 uwamsds nsidedAgyneada nng
Funamadinaualilusunsy Stata nsAnuni
Igtunsiansanaiesssidsluayed  audl EC
CRH 043/67 ls3upysfRidioTuil 5 nsngnea wa. 2567

NANISANE

nmsanymuhigthedulsavasnidenauss
Fuseusiudl 1 unsew w2566 Fe Yuil 31
Suriau e, 2566 Sswawianua 58 Au vides
naudidnuazUsernsinalfeeiy  LwAngaunn
e engde ogil 62.44 U Tungulilsidulse
vaoadonluanesiu war 63.44 U lunguiliu
viaoALienluaNeRy

Tumsinunil 13nsneisnuys trielyceride-HDL
ratio Ine/3adnwUsnausue quartiles ¥@INgY control
lesnnmisuuangutaglianunsassyinaeinisde
n3e4 (cut-off point) AdpuLazlUUszgNAlTlY
ymanvuftRlaineninnsldaetes et tri-
glyceride-HDL ratio wasUszanavienunlunga
control (Fm5197t 1) wuvadu 4 daw 1S quar-
tile 1 (0-1.40), quartile 2 (1.41-2.14), quartile 3
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M13197 1. dnwaginluvesielsannuduladings wWisuisulidulsanasndenavssfiuiudUaenliladulsanase

LH0AANDIAY
Hoyaly fuasaun  fihelsavaondon lildthelsaviaen  P-Value
Mean * SD HGENT BRI GHRNT
(N=58) (N=1,000 )
uu Govaz) 9w (Govaz)

TG/HDL-C
meolvdf 1 (0-1.40) 4 (6.89) 256 (25.6) 0.000
ﬂ’JE)blVlé‘ﬁl 2 (1.41-2.149) 2.84+2.42 10 (17.24) 246 (24.6)
meolndf 3 (2.15-3.35) 19 (32.75) 247 (24.7)
Avelndd 4 (3.35-5.13) 25 (43.10) 251 (25.1)
21 (Mean) 62.50+12.15 63.44+11.32 62.44+12.20 0.259
wAnge (Fosaz) 39.98 18 (62.06) 305 (60.15) 1.000
ARviiianie (> 23 Nn./a.%) 25.25+4.86 20 (68.96) 349 (68.83) 1.000
L@UOULET (> 90 @3l.) 87.07+10.73 9 (34.48) 157 (31.02) 0.684
Tsawwwmueiiad 2 Govas) 19.28 9(31.03) 95 (18.73) 0.143
Iﬁﬂhﬂuim%amjﬁﬁ%Uﬂ33‘1/1’1148’] GRERD) 65.68 22 (75.86) 315 (62.13) 0.168
guus 6.33 1(3.44) 31 (6.11) 1.000
AIMUALTALREN (>130 Lu.UTON) 140.68+18.88 21 (72.41) 379 (74.75) 0.827
Arnuaulawealndn (> 80 Uu.Usen) 79.67+13.46 12 (41.37) 240 (47.33) 0.570
syduthanaluldenuaizonesns (>130 1n./aa.) 106.19+30.10 7(24.13) 64 (12.62) 0.089
ABDLAFLMBTRATIN (> 200 Wn./m4. ) 182.57+56.64 11 (37.93) 150 (29.58) 0.405
ARLAELRBIEATAAUMUILYLYES (HDL-C) (un/ma.)  55.99+15.11 47.10+11.14 56.50+15.16 < 0.001
Insndwelss (un./ma.) 141.31+90.74  176.17+117.77 139.30+88.58 0.007
ﬂaLaamaiaaﬁuﬁmmmwmLL“LJW']I’W(LDL—C) (un/na.)  113.03+33.55 126.68+31.17 112.24+31.60 0.001

(2.15-3.35) wag quartile 4 (3.35-5.13) WUINIUIU
AulsAvaenionduasiiu triglyceride-HDL ratio
quartile 2, 3 uaz 4 fsnnuitudiodleutu quar-
tile 1 MINMTTATIRAMLULANATETINGuTITL
sanaondenauosiu uaznauiliidulsanasniden
auesiiu nuhdnuaglaeimluvesszannslifinny
waneeiuneadd - wadeansufuinisnudn tri-
glyceride-HDL ratio, triglyceride, HDL-C &g LDL-
C vosvansnguuaneTuogaiteddynsann
NsFnTinuy Pwudidulsanaenidon
AUD3AU triglyceride-HDL ratio quartile 2, 3 uag 4
S uufntudlofiouiu quartile 1 adanm
ANFUWNUSWUU  univariable logistic regression
(A3 2) WA crude OR lauanIALENTUS
Josturaddadedostiunmainlsavasndenaues
AU Wua1 triglyceride-HDL ratio quartile 3 (OR

4.92, p 0.004,) uwag triglyceride-HDL ratio quartile
4 (OR 6.37, p 0.001) dmuduiusiunisialse

o w

= a | oA gy
naondonauasRvagltsdfy  Turusiiduls
du 9 Liflmuduiusededidedrieaia A
51991 2. Odd ratio and 95% confidence intervals lu
HUeviaeniionauasiu

TG-HDL Stroke OR 95%(Cl P-value
ratio event

(n)
el 1 il ref ref
melndd 2 10 260 0.81-840 0.110
Aelnai 3 19 4.92 165467  0.004
malnéd 4 25 6.37  2.19-18.57 0.001

TG-HDL ratio, triglyceride-high-density lipoprotein
cholesterol ratio; OR, odd ratio; 95%Cl, 95% confi-

dence interva
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715197 3. Odd ratio and 95% confidence intervals Tugtheviaenidenassiiu aalvai 1 Weuiuaelndi 4

TG/HDL-C ratio hazandenauesiulugtaenaiumiugs

fauds

Univariable analysis

multivariable analysis

OR OR (95%CI) P-value aOR  aOR (95%Cl) P-value
TG-HDL ratio aelndi 4 6.37  2.19-1857  0.001 717 2.34-21.94  0.001
91y @) 1.00  0.98-1.03 0.540 1.02 0.98-1.06 0.158
wAnge (§oaz) 094  0.54-1.61 0.823 1.18 0.51-2.69 0.693
Avtinaniy (> 23 nn./u?) 094  0.86-1.03 0.210 0.93 0.85-1.02 0.140
L@ usOULeT (3. 098  0.96-1.01 0.309 0.66 0.28-1.55 0.348
awwueilail 2 Govas) 1.64  0.90-2.99 0.90 1.16 0.38-3.52 0.789
Tsalviuluidongeiinuen (evaz) 176 0.99-3.50  0.068 1.53 0.60-3.90  0.366
g;mw%" (Sovaz) 110  0.38-3.14 0.856 0.57 0.06-4.97 0.618
APNAUTALAEN (>130 U UTON) 0.88  0.38-2.05 0.778 0.82 0.33-2.03 0.673
ArusulaLealadn (> 80 uN.UTON) 0.78  0.36-1.67 0.533 0.97 0.40-2.31 0.952
syfuthaaludenvaizanons (>130 un/ma) 220 0.90-5.36 0.082 1.58 0.49-5.02 0.435
ADLAALNBTDATIN (> 200 Un./Aa.) 0.98  0.92-1.05 0.735 0.89 0.90-1.06 0.725
AOLAALADIOATIAAIINNUILULN (LDL-Q) 1.53 0.64-3.67 0.332 1.81 0.71-4.60 0.208

(> 100 un./ega. )

TG-HDL ratio, triglyceride-high-density lipoprotein cholesterol ratio; OR, odd ratio; 95%Cl, 95% confidence interva;

aOR, adjusted odd ratio

Tugithelsaumuniied 2 (OR 1.64, p 0.900) N3
quqﬁl (OR 1.1, p 0.856) Adwiiananiy (body mass
index, BMI) (OR 0.94, p 0.210) 5¥aU LDL-C (OR 1.53,
p 0.332)

desndhmineueanisfinu Ae msdumaa
finwflemAiiil odd ratio gega Lieldlunissinnsos
Fuhefanudeags alsin triglyceride-HDL ratio
quartile 4 (OR 6.37, p 0.001) 1191A1FIATIZIE
7% multivariate logistic regression #1A1 adjusted
OR eymanuduiusiludasy seninadaduides
fumsiinlsaviaenidonauediu ndaandildmuny
Svsnavasladuniudy q wds (el 3) Iikadns

{ o o =«

fiddoyfe triglyceride-HDL ratio fiunnninwindu
3.35 (quartile 4) wuaiianudunusiulenianis
\AnlsAnasalaanauefuegiitedAy 7.17 i
(aOR 7.17, p 0.001, 95%Cl 2.34-21.94)
Lﬁaﬁﬁagamﬁmmﬁ multiple logistic regres-
sion WUy backward elimination Tne@agauusiilyl
ddnsaiftesiigneeniiaziosaduszuy w
1 triglyceride-HDL ratio Quartile 4 {Juiiigsiuys

366

YN

a0 (HIM15199 4)

32150l

TunsAnwdnuInUszannsndlsauseane

[

UNUS

s

AUaALADAANDIAUNLTBEAYNIY

R

Tsannudulafingsfiun3uuinisfimiieuinnsusy
9ilud w.a. 2566 Julsavaenifonauesiiu $1uau
58 AU (5owag 1.00) lagldan triglyceride-HDL ratio
founds 3 UneuiJulsanaendenluauesiiu e
MANUFURUSI trislyceride-HDL ratio \finlenna
Tunsinaviaendengdussiunrisll

M1319% 4. AT multiple logistic regression WUy bac-
kward elimination aswaamILUsREINTTedAgyNI9ada

fiauls multivariable analysis
OR  OR (95%CI) P-value
TG-HDL ratio Q4 6.37  2.19- 18.57 0.001

TG-HDL ratio, triglyceride-high-density lipoprotein
cholesterol ratio; OR, odd ratio; 95%Cl, 95% confi-
dence interva
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Pnuan1sAnundadeiifinasensidunasnden
AUDIAU WUINAN triglyceride-HDL ratio ﬂﬁju‘ﬁlq&ﬁqw
quartile 4 (3.35-5.13) fipnuduiusiulonianisiia
Tsenaondenauasiu tnedaundesgedu 7.17 i
uazNaMSANYEBAAdDIiUNAdY Inuhiiifisedy
triglyceride g9 wag HDL-C i aziiuAIEs s
madnlsarlanasvasnden 1InnIAUTITERU
triglyceride taz HDL-C Un@ lagauidevesuseina
N WELE™ wudndi triclyceride-HDL ratio quartile 4
dinanudsdlunsiinlsavaendeniilafiu - 2.35
Wi (p = 0.001) lszimadufiuanandsinisiinlse
AURIAU 1.77 1 (p = < 0.001) LAZEDAANDIAUIUY
%’aﬁﬁﬂwﬂuﬂﬁmmﬁﬁu” fivhnsAnwuuy pro-
spective cohort study WU’i']ﬂ’J”lﬂJL?iENLﬁmﬁu 1.29
LVi'] Lﬁmf\ﬂﬂmiﬁﬂwﬁiﬂu cross-sectional case-
control a4 U 2566 ngal control ﬁaﬂ&jwﬁﬂwﬁé’ﬂﬁ
WNnlsanasniiondnesdiu o U WA 2566 oe14ls
Aamonafifasunenediegluszezudsviteidsas
Anlselusuian (latent cases) FsnssamEthengy
ilflundu control enadwmalmAnoafdlndeaud
(bias toward the null) wagviilweaNELRLST
M32ANU (odds ratio) fArteuninanuluass

lathen triglyceride-HDL ratio maqﬂizmﬂsﬁy’wm
1w 4 g laan quartile 1 (0-1.40), quartile
2(1.41-2.14), quartile 3 (2.15-3.35) wag quartile 4
(3.35-5.13) efildlndifestuaidteneunthifnu
sz mald11 fiden Q1 (< 1.25), Q2 (1.26 to
< 1.98), Q3 (1.99 to < 3.24), Q4 (> 3.25) way
Usemaduld ifld1 Q1 (< 1.32), Q2 (132 to <
2.11), Q3 (2.1 to < 3.56), Q4 (> 3.56) Fadldnway
yosUsznsidunuluniveds vlilaen triglyc-
eride-HDL ratio Tngifesiulunisiinuni waneindn
triglyceride-HDL ratio fifauduwusiulenianis
\Nnlsavaeniienauesiuagluyie 3.25-3.56

AsFnENY s EUSina: (dose-re-
sponse relationship) fiunaula Tnedadiunisiie
Tsanaonidonauasiu  Suunltufisduduseglu

7300397 Aalnyad @

ndu Q2 (17.20) uazBufideddmsadacausngy
Q3 Wusuld wihmsAnwiasimualy Q4 (= 3.35)
Jugadianan (primary cut-off) losanilen OR
9@ (6.37) win1siasanld Q3 (= 2.15) wnowd
Tun1sdanses  o1adivsglevilunisadtinuinna
ilesananunsnnseunquuazsTynauEUaeifing
edldtefosas 75.9 (44 9 58 $18) FIdeTave
LauaLLu’JVI’Nﬂ’l'iﬁ'mﬂﬁjma’lﬂJLﬁm (risk stratification
algorithm) Fall: TG/HDL< 2.15: Tinsauasnuin
1A5FIUUNRA TG/HDL 2.15-3.34: tinsgdunsiih
539 lneRnmunann 3-6 Whew TG/HDL = 3.35:
YSunsinwidegniasiansannisidenlungy  statin
vi3e fibrate $2ude Tiinmsidenyada esfianson
MINUSUNVDITEUUANTITNGY  InTnSnensinia
msltinast 3.35 ileyutfunguiidannudegean
Wudduusn uwamndndweinsifisane n1slaines
2.15 aztsvekalunsdesiunisinliavasniaon
auaﬂaulé’maumuéﬁu

PNNANITAATIZR multivariable logistic regres-
sion finuintldeidesddadu 9 toud saumu
(@OR 1.64, p 0.900) wag LDL-C (aOR 1.53, p 0.332)
gadudedoidomdnvadlsanasndonanss il
ANuduTuSoglitedAyiunsiinlsanasniden
auesiv enafummengulsznnsiidnwaediae
awsuladingafiuniuuinislumeusugll Sadu
nauildsunssnwuazauautatedssiug wlda
Tuseiuniaud ﬁﬂﬁmamwwaaﬁﬁama"]ﬁ?ugﬂ
aanouasly luwarfiunuinaes triglyceride-HDL
ratio §apsiiudAsy U1 LDL-C 99nAIuANL?
v dsdiamudssanluiuilailfoglungy LDL-C
(non-LDL risk) viaawdong FaifnainamnuRnUnd
voslusiuluguuuy triglyceride g4 wag HOL o

MATees Park® s1eauidadedu o fiflany
duiusivlsavaoniionialafiu lawn a1y e uas
MshuLeaneged VazTieuideves Zhang® wu
hmsguyriiinadiusiulsavaonidenaue iy
seslsimumsnuilundedlailfuentinssimuine
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WernnduugUlgliavaenienauesivites &9
HA lANS U IN1TNAABUTUNITATIANUAINUANATS
Liisanenazdnszilungueasle

win1swue quartile zvilmdevayaideaUsunm

1 VA Y A Qddy” = ada o
vwd fdeladenisiimemenamssdouizidy
\{He991nA1 triglyceride-HDL ratio Tuusze1nsass
1ANANITUANUASTLY (Skewed distribution) N15WUS
M3 quartile ¥BINGY control F9WILAAKANTENY
A1 outliers Avnadaidounanisiasizimnly
[ 1 1 ~ 1 < 1 1 v
Juesiailies mswvalu 4 nquyielianunsansia
gouAMUFUTUSITE A UTUlATAL Fanan1sAne
WUI1A1 OR WNTUAUA YRS quartile UazLNANE
A naenlUs quartile TABBININNITNITZAUAIVDY
Us¥nIngu control 91u3u 1,000 Ay Livaliiula
3161 triglyceride-HDL ratio ASAUARNYININIIY

v & a & A

wazazyauanInAULTNTIU99UTEBINTIUNUT
n1sldngu control wunalygydieaiia dilutional ef-
fect FannUdssIINNTlaRITinIznguiuAuly
(narrow distribution) vilviyadavedusay quartile
fanulnalAeeiuaAImsdwe3939e9UsEd1nIUN
an  wiinmsulainguasyinlvigydeauasiden

] oA | ' U cav vy
vaatayasailodluuedin winadnsnlaliniiy
A40AAa0Y1NTEAAYIUNUITYTEAUUIUNITIA
yualng uasesduduiingy control 1wy
1,000 Au fisnunaiisswelunsifiuiunuvesussnng
939 wagdwaliien OR wag C AAwalaiiniuin
Woto wingy case HIIWIUAINA NMTAAAILELS
fONSLAN overfitting THHaaINAITIATIEALUAITIY
1 4 Farunszuun1sanguiwls (backward elim-
. . A a ) v da v o o a o
ination) AutnasLesUadundnyitd Ay I67
a o a = a ]
Wer illunadanuadusiazannlLdesons
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A Study of the Effectiveness of a Health Behavior Modifica-
tion Program for the Prevention of Cervical Cancer among
Women at Risk in the Catchment Area of Ban Thiandat
Subdistrict Health Promoting Hospital, Ban Mai Subdistrict,
Sam Phran District, Nakhon Pathom Province
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Background: Cervical cancer remains a major public health problem
among Thai women, while the uptake of cervical cancer screening re-
mains low. This study aimed to evaluate the effectiveness of a health
behavior modification program on health belief perceptions, screening
intention, and cervical cancer screening uptake among women at risk.

Thailand Methods: A quasi-experimental two-group pretest—posttest design was
Email: Pornpromsuwanna@ conducted from January to April 2025 at Ban Thiandat Subdistrict Health
gmail.com Promoting Hospital, Nakhon Pathom Province. Sixty women aged 30—60

years who had not undergone cervical cancer screening within the previous
five years were recruited and equally assigned to an intervention group
and a control group. The intervention group participated in a four-week
health behavior modification program. Data were analyzed using de-
scriptive statistics, Independent t-test, Paired t-test, and Chi-square test.

Received: January 30, 2026;
Revised: February 23, 2026;
Accepted: May 18, 2026

Results: After the intervention, the experimental group demonstrated a
statistically significant improvement in health belief scores. Perceived
susceptibility and perceived severity of disease were significantly higher
than those of the control group, while perceived barriers to cervical cancer
screening were significantly lower (p < 0.05). Furthermore, screening
intention was significantly higher than that of the control group (p <
0.007), and the cervical cancer screening uptake rate was significantly
higher than that of the control group (p = 0.010).

Conclusions: The health behavior modification program effectively im-
proved health beliefs, reduced perceived barriers, and increased cervical
cancer screening uptake among women at risk. Implementation of this
program in primary care settings is recommended.

Keywords: cervical cancer, screening, health belief, behavior modification
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