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Abstract

Background and Objective: Self-monitoring of blood glucose (SMBG) is an essential component of type 1
diabetes mellitus (T1DM) management, particularly in settings where continuous glucose monitoring remains
inaccessible. Evidence from international cohorts suggests a strong inverse relationship between SMBG frequency
and glycated hemoglobin (HbA1c), yet local data in Thailand remain limited. This study aimed to examine the
association between SMBG frequency and glycemic control among adults with TIDM attending Khon Kaen
Hospital.

Methods: A retrospective cohort study was conducted using electronic medical records from January 2024 to
January 2025. Adults aged =15 years with TIDM and at least two clinic visits that documented SMBG frequency
and HbAlc were included. Demographic characteristics, comorbidities, diabetes complications, and insulin
regimens were recorded. SMBG frequency was categorized based on receiver operating characteristic analysis
to discriminate poor glycemic control (HbAlc >9%). Statistical analyses included Wilcoxon rank sum tests,
chi-square or Fisher’s exact tests, and univariate logistic regression.

Result: Fifty patients with 102 visits met eligibility criteria. The median age was 22 years, and most were female.

The optimal SMBG threshold predicting poor glycemic control was 2.5 checks/day; this informed the
categorization of SMBG <3 versus 23 times/day. Patients performing SMBG =3 times/day had significantly
lower HbAlc values compared with those monitoring less frequently (8.4% vs. 9.5%, p=0.014). Higher education
level was strongly associated with frequent SMBG (OR 9.00, 95% Cl 1.46-55.48). Higher HbAlc was associated
with reduced odds of frequent SMBG (OR 0.80 per 1% HbAlc increase, 95% Cl 0.66—0.95). SMBG frequency also
varied significantly across HbAlc categories, with patients achieving HbAlc <7% most likely to report >4 tests/
day.

Conclusion: More frequent SMBG, especially three or more times a day, is associated with better glycemic
control in Thai adults with TIDM. These findings align with global research and highlight the need for enhanced
diabetes education, improved access to monitoring supplies, and targeted support for individuals with lower

educational attainment to optimize glycemic outcomes.

Keywords: type 1 diabetes mellitus, SMBG, HbAlc, glycemic control, Thailand, diabetes education
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Introduction

Type 1 diabetes mellitus (T1DM) is a chronic
condition associated with severe acute and long-term
complications when glycemic control is suboptimal.'
Achieving tight glycemic control, typically measured
by clycated hemoglobin (HbA1c), is crucial to reduce
the risk of microvascular and macrovascular diabetic
complications. Clinical guidelines recommend main-
taining HbA1c around 7% for most adults with T1DM
to prevent these outcomes.”™ Self-monitoring of
blood glucose (SMBG) is a cornerstone of TIDM
management, enabling patients to adjust insulin
dosing, diet, and activity in response to blood glucose
levels. While continuous glucose monitoring (CGM)
technology has become widely used in some settings,
it remains costly and not universally available; thus,
traditional finger-stick SMBG remains the primary
glucose monitoring method for many patients,
especially in low-resource environments.

There is increasing evidence that more frequent
SMBG is strongly associated with better glycemic
control in TLDM. Observational studies have consistently
found an inverse relationship between SMBG frequency
and HbAlc levels.” Each additional SMBG check per
day has been estimated to confer approximately a
0.2% absolute reduction in HbAlc, reflecting the
impact of intensive monitoring on glycemic averages.’
Conversely, performing SMBG fewer than 3.5 times
per day is associated with higher odds of poor
glycemic control (HbAlc >8%)." Patients who test
blood glucose more frequently also tend to
experience fewer acute diabetes-related events; prior
studies have documented lower rates of severe
hyposglycemia and diabetic ketoacidosis among those
adhering to frequent SMBG.® These findings
underscore that thorough self-monitoring is a key
determinant of successful diabetes management.

In Thailand, however, data on SMBG practices
and their relationship to glycemic outcomes remain
limited. To date, aside from a recent national registry

study highlighting generally low SMBG frequency in

Thai T1IDM patients,” there is a paucity of detailed
analyses examining how SMBG frequency correlates
with HbAlc in the local context. No study has
specifically focused on this issue in northeastern
Thailand or at our institution. Therefore, we conducted
a retrospective study of T1IDM patients at Khon Kaen
Hospital to investigate the association between SMBG
frequency and glycemic control. This study aims to
provide much-needed local evidence on whether
patients who self-monitor more frequently achieve
better HbAlc levels, thereby informing future
strategies to improve diabetes education and

glycemic management in Thailand.

Methods
Study design and setting
This retrospective cohort study was conducted
at Khon Kaen Hospital, Thailand. We reviewed
electronic medical records of adults with TIDM aged
>15 years who attended the outpatient diabetes
clinic between 1 January 2024 and 1 January 2025.

Eligibility criteria

Patients were included if they had at least two
recorded clinic visits with documentation of SMBG
frequency and HbAlc values. Patients who relied
exclusively on CGM without SMBG records were

excluded.

Data collection

Extracted data included demographic
characteristics (age, sex, education level),
anthropometric measurements (weight, body mass
index (BMI)), insulin regimen, comorbidities, and
diabetes-related complications.

o SMBG frequency was documented as the
number of capillary glucose tests per day and
categorized as <1, 1, 2, 3, or 24 times/day.

o HbAlc values within £30 days of each clinic

visit were used for analysis of glycemic control.
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Definitions of variables

« Hypertension: physician-documented diagnosis,
use of antihypertensive medication, or repeated
clinic blood pressure >130/80 mmHg, consistent with
the 2025 AHA/ACC Guideline for the Prevention,
Detection, Evaluation, and Management of High Blood
Pressure.’

o Obesity: BMI 25 kg/m?, in accordance with
the Asia-Pacific classification.’

o Dyslipidemia: defined as low-density lipoprotein
cholesterol (LDL-C) >160 mg/dL, triglycerides =200
me/dL, or current use of a lipid-lowering agent.™

o Autoimmune thyroid disease: physician-
diagnosed thyroid dysfunction (e.g., Hashimoto
thyroiditis or Graves’ disease) with abnormal thyroid
function tests and/or positive thyroid autoantibodies.

« Diabetic retinopathy: ophthalmologist-
confirmed diagnosis based on retinal examination or
fundus photography.

« Diabetic nephropathy: persistent albuminuria
(urine albumin-to-creatinine ratio 230 mg/g), estimated
glomerular filtration rate (eGFR) <60 mL/min/1.73 m2,
or nephrologist-confirmed diagnosis, consistent with
American Diabetes Association 2025 and KDIGO 2022
guidelines."”"”

« Diabetic neuropathy: physician-documented
peripheral neuropathy based on clinical examination
(e.g., abnormal 10-g monofilament testing or vibration

perception)."

Outcomes

The primary outcome was the association
between SMBG frequency and glycemic control
(HbA1c). Poor glycemic control was defined as HbAlc
>9%. A receiver operating characteristic (ROC) curve
analysis was performed to identify the optimal cutoff
of SMBG frequency to discriminate poor glycemic

control.

Statistical analysis

Data presented as n (%) for categorical variables
and median (Q1, Q3) for continuous variables.
Comparisons between groups were performed using
the Wilcoxon rank sum test for continuous variables
and Fisher’s exact test or Pearson’s Chi-squared test
for categorical variables, as appropriate. Univariate
logistic regression analysis was conducted to evaluate
factors associated with frequent SMBG (23 vs. <3
times/day). Results are reported as odds ratios (OR)
with 95% confidence intervals (Cl). Statistical
significance was defined as p < 0.05. The minimum
required sample size, calculated for comparing two
independent means, was 42 participants (29 in the
frequent SMBG group and 13 in the infrequent group).
All analyses were performed using R software version
4.2.2 (R Foundation for Statistical Computing, Vienna,
Austria).

Ethics

This study was conducted in accordance with
the principles of the Declaration of Helsinki. The
research protocol was reviewed and approved by the
Ethics Committee of Khon Kaen Hospital, Thailand
(Approval No. KEXP68020). Written informed consent
was not required because the study involved
retrospective analysis of existing medical records, and
all data were anonymized prior to analysis. Patient
confidentiality was strictly maintained, and no
identifiable personal information was collected or

reported.

Results

A total of 95 adults with TIDM and 269
outpatient visits between 1 January 2024 and 1
January 2025 were screened. After exclusions (Figure
1), 102 visits from 50 patients were included in the
final analysis. The median number of visits per patient
was 2 (IOR 1-2). Baseline characteristics of the analytic
cohort are summarized in Table 1. The median age
was 22 years (IQR 20-25), and two-thirds were female
(65.7%). The median BMI was 21.1 kg/m2 (IQR 19.0-23.4).

68 AT UATUNT AT 2569; 41(1) @ Srinagarind Med J 2026; 41(1)



) v v
mmﬁ“lumimaﬁﬂnﬁumma%’afmulmﬁumﬁﬂmﬂmxﬁummahxﬁaﬂ ® Association Between Self-Monitoring Blood Glucose Frequency

Nearly half of the visits were from patients who were (93.1%) were treated with a basal-bolus insulin
currently studying (46.1%), while 44.1% of visits were regimen. The overall median HbAlc was 9.1% (IQR
associated with at least one comorbidity, most 7.4-11.0). The overall distribution of SMBG frequency

commonly dyslipidemia (34.3%). Almost all patients is shown in Figure 2.
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Table 1 Baseline characteristics of type 1 diabetes visits included in this studly.

Overall n = 102
Characteristics

n (%)
Age (years)' 22 (20, 25)
Female 67 (65.7)
BMI (kg/m2)’ 21.1(19.0, 23.4)
Education level
Primary school or below 11 (10.8)
Secondary school or equivalent 26 (25.5)
Bachelor’s degree or equivalent 18 (17.6)
Currently studying 47 (46.1)
Comorbid disease
Patient with at least 1 comorbid disease 45 (44.1)
Hypertension 9(8.8)
Dyslipidemia 35 (34.3)
Obesity 16 (15.7)
Autoimmune thyroid disease 4(3.9)
Mental/ affective disorder 4(3.9)
Insulin regimen
Basal-bolus regimen 95 (93.1)
Basal-bolus regimen combines antidiabetic agent (Metformin) 7(6.9)
HbALc (%)’ 9.1(7.4,11.0)
Frequency of SMBG
< 1 time/day 19 (18.6)
1 time/day 13 (12.7)
2 times/day 26 (25.5)
3 times/day 30 (29.4)
> 4 times/day 14 (13.7)
Diabetic retinopathy 7(6.9)
Diabetic nephopathy 9(8.8)
Diabetic neuropathy 1(1.0)
Prevalence of DKA per 6 months 4(3.9)
Prevalence of severe hypoglycemia per 6 months 2 (2.0)

" Median (Q1, Q3)
BMI, body mass index; DKA, diabetic ketoacidosis; SMBG, self-monitoring of blood glucose.
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Figure 2 Distribution of self-monitoring of blood slucose frequency among type 1 diabetes visits

To determine an appropriate cutoff for
categorizing SMBG frequency, ROC analysis was
performed to predict poor glycemic control (HbAlc
>99%). A threshold of 2.5 SMBG checks/day provided
the best discrimination, corresponding to a sensitivity
of 47% and specificity of 84%. Based on this finding,
visits were stratified into SMBG <3 vs. >3 times/day

for subsequent analyses.
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When stratified by SMBG frequency (Table 2),
patients with SMBG =23 times/day (n=44) had
significantly lower HbAlc compared to those with
SMBG <3 times/day (8.4% vs. 9.5%, p=0.014). Higher
education level was more frequent among patients
with SMBG =3 times/day (p=0.043). Hypertension
tended to be less common in this group (2.3% vs.
13.8%, p=0.074). Interestingly, diabetic ketoacidosis
(DKA) within the prior 6 months was more often
reported in the frequent SMBG group (9.1% vs. 0.0%,
p=0.032). The relationship between SMBG frequency
and HbAlc is further shown in Figure 3.

ano
o

Frequency of SMBG per day

Figure 3 Relationship between self-monitoring of blood glucose frequency and slycated hemoglobin
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Table 2 Baseline characteristics of type 1 diabetes patients stratified by self-monitoring of blood glucose

frequency (<3 vs. >3 times/day)

Characteristics Overall  SMBG < 3 times/day SMBG = 3 times/day
(n = 102) (n = 58) (n=44) p-value®
n (%) n (%) n (%)
Age (years)' 22 22 22
(20, 25) (20, 30) (20, 25) 0699
Female 67 (65.7) 35 (60.3) 32 (72.7) 0.192
BMI (kg/m?)’ 21.1 20.9 214 0760
(19.0, 23.4) (18.9, 23.4) (19.2, 23.5)
Education level 0.043
Primary school or below 11 (10.8) 9 (15.5) 2 (4.5)
Secondary school or equivalent 26 (25.5) 13 (22.4) 13 (29.5)
Bachelor’s degree or equivalent 18 (17.6) 6(10.3) 12 (27.3)
Currently studying 47 (46.1) 30 (51.7) 17 (38.6)
Comorbid disease
(jj:ae:et with at least 1 comorbid 45 (44.1) 24 (41.9) 21 (a7.7) 0.523
Hypertension 9(8.8) 8(13.8) 1(2.3) 0.074
Dyslipidemia 35 (34.3) 16 (27.6) 19 (43.2) 0.100
Obesity 16 (15.7) 7(12.1) 9 (20.5) 0.249
Autoimmune thyroid disease 4 (3.9) 1(1.7) 3(6.8) 0.313
Mental/ affective disorder 4(3.9) 3(5.2) 1(2.3) 0.632
Insulin regimen 0.461
Basal-bolus regimen 95 (93.1) 55(94.8) 40 (90.9)
Basal-bolus regimen combines antidi-
abetic agent (Metformin) 7(69) 36.2) 401
HbA1c (%)' 1 : 4
(7.4,9 11.0) (749? 151.8) (6‘98, 9.6) o0t
Frequency of SMBG <0.001
<1 time/day 19 (18.6) 19 (32.8) 0(0.0)
1 time/day 13 (12.7) 13 (22.4) 0(0.0)
2 times/day 26 (25.5) 26 (44.8) 0(0.0)
3 times/day 30 (29.4) 0(0.0) 30 (68.2)
> 4 times/day 14 (13.7) 0(0.0) 14 (31.8)
Diabetic retinopathy 7(6.9) 2(3.4) 5(11.4) 0.234
Diabetic nephopathy 9(8.8) 4(6.9) 5(11.4) 0.494
Diabetic neuropathy 1(1.0) 1(1.7) 0(0.0) 1.000
Prevalence of DKA per 6 months 4(3.9) 0(0.0) 4(9.1) 0.032
prevalence of severe hypoglycemia per 6
2(2.0) 1(1.7) 1(2.3) 1.000

months

' Median (Q1, Q3)

2 Wilcoxon rank sum test; Fisher’s exact test; Pearson’s Chi-squared test
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Analysis stratified by HbAlc categories (<7%, 7-9%,
>9%) is presented in Table 3. Patients achieving HbAlc
<7% were more likely to hold a bachelor’s degree
(47.6%) compared with those with HbA1c >9% (5.9%)
(p<0.001). SMBG frequency also differed
significantly across HbAlc categories (p=0.010).
Patients with HbAlc <7% most frequently reported
>4 SMBG checks/day, while those with HbAlc >9%

more often reported fewer checks.

Univariate logistic regression (Table 4) demonstrated
that higher education was associated with increased
odds of SMBG >3 times/day. Compared with primary
school or below, a bachelor’s degree was significantly
associated with frequent SMBG (OR 9.00, 95% ClI
1.46-55.48). Higher HbAlc was associated with
reduced odds of frequent SMBG (OR 0.80 per 1%
increase in HbAlc, 95% Cl 0.66-0.95). Hypertension
was inversely associated with frequent SMBG (OR 0.15,

95% Cl 0.01-0.84).

Table 3 Baseline characteristics of type 1 diabetes patients stratified by HbAlc categories (<7%, 7-9%, >9%)

HbA1c
Overall 0 99, o
Characteristics S I TR > e p-value®
(h=102)  (n=21) (n=30)  (n=51)
n (%) n (%) n (%)
Age (years)' 22 24 22 21 0.257
(20, 25) (21, 26) (20, 24) (19, 30)
Female 67 (65.7) 15 (71.4) 23 (76.7) 29 (56.9) 0.159
BMI (kg/m?)! 21.1 21.8 20.3 21.1 0.527
(19.0, 23.4)  (20.7,23.1) (19.0,23.6) (181,235
Education level <0.001
Primary school or below 11 (10.8) 0(0.0) 1(3.3) 10 (19.6)
Secondary school or equivalent 26 (25.5) 5(23.8) 7(23.3) 14 (27.5)
Bachelor’s degree or equivalent 18 (17.6) 10 (47.6) 5(16.7) 3(5.9)
Currently studying 47 (46.1) 6 (28.6) 17 (56.7) 24 (47.1)
Comorbid disease
Patient with at least 1 comorbid disease 45 (44.1) 10 (47.6) 16 (53.3) 19 (37.3) 0.348
Hypertension 9 (8.8) 2(9.5) 3(10.0) 4(7.8) 0.906
Dyslipidemia 35 (34.3) 9(42.9) 10 (33.3) 16 (31.4) 0.641
Obesity 16 (15.7) 2(9.5) 3(10.0) 11 (21.6) 0.344
Autoimmune thyroid disease 4(3.9) 1(4.8) 1(3.3) 2(3.9) >0.999
Mental/ affective disorder 4(3.9) 0(0.0) 3(10.0) 1(2.0) 0.123
Insulin regimen 0.218
Basal-bolus regimen 95(93.1) 21 (100.0) 26 (86.7) 48 (94.1)
Basal-bolus regimen combines antidiabetic 7(6.9) 0(0.0) 4(13.3) 3(5.9)
agent (Metformin)
HbAlc (%)" 9.0 6.5 8.0 11.0 <0.001
(7.4, 11.0) (6.2, 6.7) (7.7,87) (9.5, 12.5)
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Table 3 Baseline characteristics of type 1 diabetes patients stratified by HbAlc categories (<7%, 7-9%, >9%) (Cont.)

HbA1c
Characteristics Overall < T LR > p-value®
(n=102)  (n=21) (n=30)  (n=51)
n (%) n (%) n (%)
< 1 time/day 19 (18.6) 4(19.0) 2(6.7) 13 (25.5)
1 time/day 13 (12.7) 0(0.0) 2(6.7) 11 (21.6)
2 times/day 26 (25.5) 5(23.8) 10 (33.3) 11 (21.6)
3 times/day 30 (29.4) 5(23.8) 12 (40.0) 13 (25.5)
> 4 times/day 14 (13.7) 7(33.3) 4(13.3) 3(5.9)
HbA1c
Characteristics Overall < 1% 9% > 9% p-value?
(n =102) (n=21) (n=30) (n=51)
n (%) n (%) n (%)
Diabetic nephropathy 9 (8.8) 2(9.5) 3(10.0) 4(7.8) 0.906
Diabetic neuropathy 1(1.0) 0(0.0) 0(0.0) 1(2.0) 1.000
Prevalence of DKA per 6 months 4(3.9) 1(4.8) 1(3.3) 2(3.9) 1.000
prevalence of severe hypoglycemia per 6 2(2.0) 0(0.0) 0(0.0) 2(3.9) 0.703

months

"Median (Q1, Q3)

AWilcoxon rank sum test; Fisher’s exact test; Pearson’s Chi-squared test

Table 4 Univariate logistic regression analysis of factors associated with self-monitoring of blood glucose

frequency (=3 vs. <3 times/day) in type 1 diabetes patients

Univariate
Variables
Odd Ratio (95% CI)

Female 1.75 0.76 - 4.18
Education level

Primary school or below Ref Ref

Secondary school or equivalent 4.50 0.81 - 24.99

Bachelor’s degree or equivalent 9.00 1.46 - 55.48

Currently studying 2.55 0.49 - 13.19
Comorbid disease

Hypertension 0.15 0.01-0.84

Dyslipidemia 2.00 0.87 -4.62

Obesity 1.87 0.64 - 5.70
HbA1lc (per 1% increase) 0.80 0.66 - 0.95
Diabetic retinopathy 3.59 0.73 - 25.96
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Discussion

This retrospective cohort study’s finding that
SMBG frequency =3 times/day is associated with
lower HbAlc. This finding aligns with a broad international
evidence base. Numerous studies have demonstrated
a dose-response relationship between SMBG frequency
and glycemic control in TIDM. For example, analyses
of large cohorts have shown that each additional
blood glucose check per day is associated with an
approximately 0.2% absolute reduction in HbAlc."
Similarly, earlier pediatric diabetes studies in Europe
found that patients testing glucose frequently had
significantly lower HbAlc levels and fewer acute
diabetes-related complications.’
A recent study from Indonesia found that higher SMBG
frequency correlated with decreased HbAlc
(r = =0.406) in children, and less than half of those
patients achieved the recommended =4 tests per
day.” In our study, only ~43% of visits involved >3
SMBG checks per day (and only ~14% with >4/day),
which mirrors the low adherence rates reported across
many countries. In fact, a global survey showed that
on average only about 44% of patients with T1IDM
achieve the widely recommended SMBG frequency
of at least 4 times daily, with pediatric adherence
ranging from as low as 31% in some regions to about
69% in others."® Current clinical guidelines continue
to emphasize frequent glucose monitoring for
individuals on intensive insulin regimens. The
American Diabetes Association (ADA) and International
Society for Pediatric and Adolescent Diabetes (ISPAD)
recommend checking blood glucose at least 3-6
times up to 10 times daily for patients with T1DM on
multiple injections or pump therapy.'"** The improved
glycemic outcomes observed in our Thai cohort with
SMBG =3 times/day are consistent with these

guidelines.

Our findings also mirror patterns reported in
Southeast Asian populations. Glycemic control
remains suboptimal for many patients with TIDM in
this region, and limited SMBG is a contributing factor.”
A large multicenter registry study in Thailand reported
a mean HbAlc of ~9.3% and noted that performing
SMBG at least three times daily as part of intensive
insulin therapy was independently associated with
greater odds of achieving glycemic targets.” In that
nationwide cohort of 1,907 Thai patients, those who
checked glucose >3 times/day had significantly better
control than those monitoring less frequently.” This
is highly consistent with our study’s result linking >3
SMBG checks/day to lower HbAlc.

Interestingly, recent DKA was reported more
frequently in the frequent SMBG group. This may
reflect a post-DKA behavioral change, where patients
increase monitoring following an acute episode
rather than indicating a causal relationship between
frequent SMBG and DKA risk.

Our own study found that higher education
level was a significant predictor of more frequent
SMBG. Patients with a college education level may
better understand the importance of self-monitoring
glucose and feel more confident in diabetes self-
management. This echo reports from other settings.
A study of Chinese adults with diabetes, showed that
having at least a high school education was associated
with substantially higher odds of adhering to regular
SMBG."

Our study found that patients with hypertension
monitored less frequently might reflect an older
subset of TIDM patients or those with longer disease
duration, who possibly have more diabetes
complications or burnout. It is also possible that
healthcare providers place different emphasis on
glycemic monitoring in patients who already have

complications or comorbidities. Regardless, these
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disparities indicate that certain subgroups need extra
support to engage in regular SMBG. Overall, our
finding regarding education level adds to the evidence
that socioeconomic factors influence self-care behavior.
Interventions should consider ensuring that lower-
income or less educated patients have access to
diabetes education and subsidized monitoring tools,

which could help bridge the gap.

Limitations

Several limitations of this study should be
considered when interpreting the results. First, the
sample size was small (50 patients, 102 clinic visits)
and drawn from a single tertiary center, which may
limit statistical power and the precision of estimates.
The observational design, based on cross-sectional
data from clinic visits, also precludes any conclusion
about causality; we cannot determine whether
frequent SMBG directly improves glycemic control or
whether patients with better control, or other
unmeasured characteristics such as higher motivation,
are simply more likely to be tested frequently.

Selection bias and information bias are
additional concerns. A substantial number of clinic
visits were excluded due to missing or implausible
SMBG records and the absence of recent HbAlc
measurements, which may have influenced the
findings. Moreover, SMBG frequency was likely self-
reported or recorded from patient logs, data sources
that are prone to reporting errors or deliberate
overestimation. Prior research has shown that patients
often over-report SMBG compared with meter
downloads, which could bias results toward a stronger
apparent association. Another limitation is that we
did not systematically capture all factors that might
confound or mediate the relationship between SMBG
and outcomes—such as insulin dosing adjustments,
dietary patterns, or psychosocial support—which may

differ between frequent and infrequent testers.

While our findings likely generalize to many
resource-constrained settings, they may not apply to
settings where entirely different approaches to
glucose monitoring are used. For example, in
wealthier healthcare systems where the majority of
T1DM patients use CGM, the paradigm for “frequency
of monitoring” shifts — patients are getting continuous
readings without fingersticks. In those contexts, the
conversation shifts to “frequency of CGM scanning or
sensor wear time” and the results from a finger-stick
based study may be less relevant. However, even
with growing CGM usage, SMBG remains a core
component of care globally and especially in
countries where CGM coverage is limited. Therefore,
we believe our study addresses an issue of wide

importance.

Conclusion

Regular, frequent SMBG is associated with
better diabetes management and is applicable across
various clinical settings. Our findings support both
international and regional initiatives to enhance
patient education and SMBG resources. Additionally,
they contribute local evidence from Southeast Asia
to the global body of research on diabetes self-
management. By improving SMBG practices, we can
enhance health outcomes for patients with T1DM,
not only in our clinic but also in many parts of the

world facing similar challenges.
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