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Background: Given the importance of continuous self-care for people with type 1 diabetes mellitus (T1DM), the Ministry of
Health and Welfare of Korea launched a pilot program for chronic disease management. Herein, we applied a home care pilot
program to people with TIDM to investigate its effects.

Methods: This retrospective cohort study was conducted at a single tertiary hospital (January 2019 to October 2021). A multidis-
ciplinary team comprising doctors, nurses, and clinical nutritionists provided specialized education and periodically assessed pa-
tients’ health status through phone calls or text messages. A linear mixed model adjusting for age, sex, and body mass index was
used to analyze the glycemic control changes before and after implementing the program between the intervention and control
groups.

Results: Among 408 people with TIDM, 196 were enrolled in the intervention group and 212 in the control group. The reduction
in glycosylated hemoglobin (HbAlc) after the program was significantly greater in the intervention group than in the control
group (estimated marginal mean, -0.57% vs. -0.23%, P=0.008); the same trend was confirmed for glycoalbumin (GA) (-3.2% vs.
-0.39%, P<0.001). More patients achieved the target values of HbAlc (<7.0%) and GA (<20%) in the intervention group than in
the control group at the 9-month follow-up (34.5% vs. 19.6% and 46.7% vs. 28.0%, respectively).

Conclusion: The home care program for TIDM was clinically effective in improving glycemic control and may provide an effi-
cient care option for people with T1DM, and positive outcomes are expected to expand the program to include more patients.
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INTRODUCTION

Type 1 diabetes mellitus (T1DM) is a chronic disease caused

by impaired insulin secretion due to the destruction of pancre-
atic beta cells. Individuals with TIDM require life-long disease
management, including insulin administration, and quarterly
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clinic visits are generally recommended [1]. Although most
patients regularly attend outpatient clinics, usually every 3 to 6
months, visiting the outpatient clinic alone is not sufficient to
adequately cope with the occasional hypoglycemic or hyper-
glycemic events of patients, resulting in roughly three-quarters
of people with T1DM failing to achieve therapeutic targets [2].
Several studies have reported that a maximally supportive ap-
proach from a physician is helpful, as more frequent contact
with the clinician is beneficial for glycemic control [3,4]. How-
ever, frequent hospital visits are difficult to achieve in clinical
practice [5].

Patient self-care, including intensive insulin therapy and fre-
quent self-monitoring of blood glucose (SMBG), is an impor-
tant aspect of managing T1DM. Considering that a significant
number of people with TIDM may experience worsening gly-
cemic control due to difficulties in adherence to consistent
treatment [6], effective methods are needed to enhance self-ef-
ficacy and promote intensive insulin therapy. To compensate
for the substantial insufficiency of face-to-face care, attempts
have been made to improve access to patient care for TIDM
from outside the health care facility using interventions such
as home nursing and text messaging [7,8]. Several studies have
demonstrated that additional support for patient education
can help improve glycemic control and encourage routine
SMBG rather than simply intensifying treatment [3,9]. Recent
guidelines of the American Diabetes Association (ADA) have
emphasized the importance of diabetes self-management edu-
cation and support for people with T1DM to provide them
with the knowledge and confidence to manage the disease dai-
ly [10].

Considering the importance of continuous self-care for peo-
ple with T1DM, the Ministry of Health and Welfare of Korea
has commenced a home care pilot program for medical insti-
tutions and patients in January 2020. The program has been
conducted using a multidisciplinary approach, staffed by ex-
perts in each field, including doctors, nurses, and clinical nu-
tritionists, and intended to provide continuous education con-
sultations from experts to people without them visiting the
hospital.

In the present study, the effect of the home care pilot pro-
gram was evaluated by comparing the glycemic control of the
patients enrolled in the home care program with a control
group and assessing the clinical significance of the home care
program for people with TIDM.
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METHODS

Ethics statements

The study procedures were assessed and approved by the Insti-
tutional Review Board (IRB) of Severance Hospital, Yonsei
University Health System, Seoul, Korea (IRB approval number:
4-2020-1198). The requirement for informed consent was
waived because of the retrospective nature of the study.

Study design

This retrospective cohort study was conducted on people with
T1DM who visited the outpatient clinic at the Division of En-
docrinology and Metabolism of Severance Hospital, Seoul,
Korea, from January 2019 to October 2021. T1IDM was defined
according to the ADA Guideline [11]. The inclusion criteria
were people with T1DM with follow-up data of glycosylated
hemoglobin (HbA1c, %), glycoalbumin (GA, %), fasting blood
glucose (FBG, mg/dL), and GA to HbAlc ratio (GA/HbAlc
ratio) every 3 months for at least 9 months since the day of re-
cruitment. People with insufficient data and those who did not
have a regular follow-up at 3-month intervals were excluded. A
total of 408 study patients were divided into the intervention
group (people with T1DM enrolled in the home care program
between March 2020 and October 2021, n=196) or the control
group (people with TIDM not enrolled in the program, n=
212). All the patients in the intervention group provided writ-
ten informed consent regarding enrollment in the home care
program. Data were analyzed to compare the following: (1) the
percentage of patients achieving the glycemic target range and
(2) the clinical outcome trend over the three follow-ups (over a
total of 9 months) in the intervention and control groups.

Data collection and study variables

All clinical data used in the study were extracted from the elec-
tronic medical records at Severance Hospital (Seoul, Korea).
Clinical outcomes included HbAlc, GA, and FBG levels, and
GA/HbA c ratio, and the following data were collected as gen-
eral characteristics: sex; age; duration of diabetes mellitus;
height; weight; body mass index (BMI); estimated glomerular
filtration rate with modification of diet in renal disease equa-
tion; and levels of uric acid, total cholesterol, albumin, aspar-
tate aminotransferase, alanine aminotransferase, gamma-glu-
tamyl transpeptidase, triglyceride, high-density lipoprotein
cholesterol, and low-density lipoprotein cholesterol (LDL-C).
LDL-C levels were calculated using Friedewald’s formula in the

Diabetes Metab ] 2023;47:693-702  https://e-dmj.org



Home care program for patients with TIDM

absence of the actual LDL-C measurement [12]. As people
with TIDM usually visit the hospital at 3-month intervals, we
collected the aforementioned parameters over a 9-month fol-
low-up period.

Home care program for people with TIDM

The home care program was designed to provide specialized
education to people with T1DM and periodically monitor
their health status. Fifty-two hospitals in Korea currently par-
ticipate in the program, and the program team in each institu-
tions should include at least three professionals: doctors (inter-
nal medicine specialists with >2 years of experience), nurses
(with >3 years of experience), and clinical nutritionists. The
clinical protocol of the program includes the following: (1) a
face-to-face educational consultation when patients visit the
hospital and (2) remote care through phone calls or two-way
interactive messaging to assess patient status regularly. In de-
tail, face-to-face consultation provides detailed educational in-
formation on understanding T1DM, proper insulin dose, di-
verse complications, and instructions for using a glucometer,
insulin pump, and continuous glucose monitoring (CGM).
Unlike the control group patients, who continued with their
general clinical visits, the intervention group patients were
provided with detailed advice regarding issues such as insulin
adjustments for specific hypoglycemic/hyperglycemic events
that they might have experienced and carbohydrate-based in-
sulin dose calculation for at least 10 minutes by their physician.
For remote management, which was usually performed every
2 weeks, medical staff checked whether the patients main-
tained a regular diet, SMBG, and insulin administration and
provided the following information tailored to the patient’s cir-
cumstances: diet and exercise management and blood glucose
control instructions in specific cases.

Patient satisfaction survey

Among the patients in the intervention group, 72 agreed to
complete additional surveys. When reimbursed for the home
care program at least once (any service among physician edu-
cation, nurse/clinical nutritionist consultation, or remote care
through phone calls/messengers), the patient was included in
the study. The survey was administered between April 13,
2021, and April 23, 2021, by four experienced researchers.
Three main survey items were selected to analyze the patient
satisfaction level: (1) overall satisfaction (“I am satisfied with
the home care pilot program?); (2) effectiveness (“The home
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care program helped increase the knowledge about managing
my disease””); and (3) behavioral intentions (“I would continue
the home care pilot program and recommend it to others”). A
4-point scale was used to measure each item: (1) strongly dis-
agree; (2) disagree; (3) agree; and (4) strongly agree.

Statistical analysis
Data are presented as mean +standard deviation (SD), median
with interquartile range (IQR), or number with percentage.
Statistical differences between the intervention and control
groups were tested using Student’s ¢-test and the Mann-Whit-
ney U test for continuous variables and the chi-square test for
categorical variables. A linear mixed model (LMM) was used
to examine regularly measured HbAlc, GA, and FBG levels
and the GA/HbA c ratio to compare the effect of the home
care program with that of conventional management.
Statistical analyses were performed using SPSS Statistics for
Windows version 25.0 (IBM Corp., Armonk, NY, USA) and R
software version 3.6.3 (R Core Team, Vienna, Austria). Statisti-
cal significance was set at a P<0.05.

RESULTS

Baseline characteristics of the study population

The baseline characteristics of the patients are presented in Ta-
ble 1. Among the 408 patients, 42.6% were male, and the mean
age of the study patients was 44.4+15.7 years. The median
BMI was 22.4 kg/m* (IQR, 20.4 to 24.6), and the median dura-
tion of diabetes was 14.0 years (IQR, 7.0 to 24.0). There were
no significant demographic differences in age, sex, BMI, and
duration of diabetes between the two groups. In both groups,
multiple daily injection insulin therapy was mainly used, and
insulin pump users accounted for the smallest proportion,
namely, six patients (3.1%) in intervention group and 11 pa-
tients (5.2%) in control group; however, there was no signifi-
cant difference in the type of insulin treatment between the
two groups. Severe hypoglycemia requiring an emergency de-
partment visit or hospitalization occurred similarly in four
(3.2%) patients and seven (3.3%) patients in the two groups,
respectively. The proportion of participants who used a CGM
during the study period was significantly higher in the inter-
vention group (36.2% vs. 14.6%, P<0.001). As being included
in the intervention group entailed the willingness to partici-
pate in the home care program, it may be theorized that the in-
tervention group patients would be more motivated and famil-
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Table 1. Baseline characteristics of the patients (1=408)

Characteristic ((’; oznzti(;l) In;;r:vir;tg;) o Pvalue
Age, yr 45.4+16.0 43.3+15.3 0.173
Sex 0.124

Male 101 (47.6) 73(37.2)

Female 111 (52.4) 123 (62.8)
DM duration, yr 15.5(8.5-24.5) 14.0 (7.0-23.0) 0.136
BMI, kg/m’ 22.5(20.7-24.6) 22.0(20.2-24.7) 0.219
FBG, mg/dL 149.3+£63.3 158.6+£75.8 0.183
HbAlc, % 8.1x£1.6 8.6x1.9 0.008
GA, % 24.2+6.3 25.7+84 0.087
GA/HbA ¢ ratio 2.9(2.6-3.2) 3.0(2.7-3.3) 0.783
eGFR, mL/min/1.73m*  89.7 (71.6-103.5) 88.6 (74.0-102.3) 0.990
Uric acid, mg/dL 4.4(4.1-4.5) 4.4(3.6-5.3) 0.757
Albumin, g/dL 4.3 (4.1-4.5) 4.3 (4.1-4.5) 0.197
AST, IU/L 19.0 (15.0-24.0) 19.0 (16.0-24.0) 0.583
ALT, IU/L 16.0 (12.0-23.0) 16.0 (12.0-23.0) 0.736
y-GT, IU/L 19.5 (15.0-33.0) 19.5(13.5-27.5) 0.395
TC, mg/dL 171.0 (148.5-191.0) 171.5(153.5-196.0)  0.330
TG, mg/dL 86.0 (61.5-109.0) 85.0 (61.5-115.5) 0.779
HDL-C, mg/dL 60.0 (47.0-72.0) 61.0 (51.0-72.0) 0.396
LDL-C, mg/dL 90.0 (67.9-106.6) 89.8 (71.2-112.1) 0.410
Insulin treatment

MDI 175 (82.5) 176 (89.8) 0.108

Pre-mixed 26 (12.3) 14(7.1)

Insulin pump 11(5.2) 6(3.1)
CGM users

Yes 31(14.6) 71 (36.2) <0.001

No 181 (85.4) 125 (63.8)
Severe hypoglycemia® 7(3.3) 4(3.2) 1.000

Values are presented as mean +standard deviation, number (%), or
median (interquartile range).

DM, diabetes mellitus; BMI, body mass index; FBG, fasting blood
glucose; HbA1c, glycosylated hemoglobin; GA, glycoalbumin; eGFR,
estimated glomerular filtration rate; AST, aspartate aminotransferase;
ALT, alanine aminotransferase; y-GT, gamma-glutamyl transpepti-
dase; TC, total cholesterol; TG, triglyceride; HDL-C, high-density li-
poprotein cholesterol; LDL-C, low-density lipoprotein cholesterol;
MDI, multiple daily injection; CGM, continuous glucose monitoring
system.

*This category included any episode of hypoglycemia that require
emergency department visits or hospitalizations.

iarized with TIDM. At baseline, however, the intervention
group had significantly higher HbAlc levels than the control
group (8.6% vs. 8.1%, P=0.008; respectively), which means
that at the baseline, the condition of the intervention group
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was worse than that of the control group. The mean values of
GA (25.7% and 24.2%, P=0.087; respectively), FBG (158.6 and
149.3 mg/dL, P=0.183; respectively), and GA/HbA1c ratio (3.0
and 2.9, P=0.783) were higher in the intervention group than
in the control group, with no statistically significant differenc-
es. Other variables, including lipid profile and liver function
test results, were not significantly different between the two
groups.

Proportion of patients who achieved the glycemic target
range

Fig. 1 shows the percentage of the study population that
reached the target range according to the ADA guideline [10].
Over the 9-month follow-up period, levels of HbAlc (Fig. 1A)
and GA (Fig. 1B) in the intervention group indicated good tar-
get control and improved gradually compared to the control
group. Specifically, the baseline proportion of achieving the
HbA1c goal in the intervention group (23.6%) significantly in-
creased to 34.5% at the 9-month follow-up (P=0.027). Even
the levels of HbAIc in the baseline intervention group showed
good target control compared to the baseline control group, it
showed significant difference in outcomes across the interven-
tion and control group. The GA also improved from baseline
(25.2%) to the 9-month follow-up (46.7%) (P<0.001). Other
than the aforementioned parameters, the proportion of pa-
tients who achieved the FBG goals showed no significant dif-
ference over the 9-month follow-up period (Fig. 1C).

Change of glycemic parameters after applying the home
care program

The changes in glycemic parameters over the 9-month follow-
up period in the intervention and control groups were ana-
lyzed using LMM, and the estimated marginal mean (EMM)
after adjusting for age, sex, and BMI are shown in Table 2. The
reduction in glycemic parameters was greater in the interven-
tion group than in the control group. There were significantly
greater reductions in HbAlc levels in the intervention group
than in the control group at the last follow-up (P=0.008). The
reduction in HbAlc at the 9-month follow-up was approxi-
mately twice as large in the intervention group as that in the
control group (EMM, -0.57% vs. —0.23%). This trend was also
observed regarding GA and GA/HbA1Ic ratio. Reductions in
GA were significantly larger in the intervention group than the
control group at both 6 months (EMM, -2.04% vs. 0.05%,
P<0.001) and 9 months (EMM, -3.20% vs. -0.39%, P<0.001).
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Fig. 1. Proportion of patients who achieved the target range.
(A) Percentage of the population with a glycosylated hemoglo-
bin level <7%. (B) Percentage of the population with a glycoal-
bumin level <20%. (C) Percentage of the population with an
fasting blood glucose level <100 mg/dL.*P<0.05, °P<0.001.

Reductions in GA/HbA ¢ ratio were significantly larger in the
intervention group than the control group at both 6 months
(EMM, -0.05 vs. 0.06, P=0.037) and 9 months (EMM, -0.13
vs. 0.04, P=0.008). However, no significant differences in FBG
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Table 2. EMM changes from baseline to follow-ups at 3, 6, and
9 months according to the linear mixed model

Outcomes EMM 55% CI) Pvalue®
Control group Intervention group
HbAlc, %
3 months -0.15(-0.22t0-0.08)  -0.29 (-0.37 t0 0.21) 0.218
6 months -0.22(-0.30t0 -0.15)  -0.39 (-0.47 t0 0.31) 0.170
9 months -0.23(-0.32t0-0.15)  -0.57 (-0.66 to -0.49)  0.008
GA, %
3 months -0.40 (-0.79t0 -0.01)  -1.12(-1.49t0-0.75)  0.207
6 months 0.05 (-0.37 t0 0.48) -2.04 (-2.43t0 -1.65) <0.001
9 months -0.39 (-0.84 to 0.08) -3.20(-3.60t0 -2.79)  <0.001
FBG, mg/dL
3 months -2.60(=9.17t03.97) -10.44 (-17.28 to -3.60)  0.345
6 months ~1.41(-8.74t05.92)  -8.58(~16.03to-1.13) 0.485
9 months -10.59 (-19.53t0 -1.65) -7.60 (-19.07 t0 3.87)  0.810
GA/HbAIc ratio
3 months 0.02 (~0.02 to 0.06) -0.03 (-0.07 t0 0.01) 0.272
6 months 0.06 (0.02 to 0.10) -0.05(-0.09t0-0.01)  0.037
9 months 0.04 (=0.01 to 0.09) -0.13 (-0.17t0 -0.09) ~ 0.008

EMM changes from baseline to each follow-up were analyzed after
adjusting for age, sex, and body mass index.

EMM, estimated marginal mean; CI, confidence interval; HbAlc,
glycosylated hemoglobin; GA, glycoalbumin; FBG, fasting blood glu-
cose.

*P values for group x time interaction.

levels were found in all three follow-ups (P>0.05). In the com-
parison of the differences between the two groups at each time
point (Fig. 2), the GA level (P=0.010) and the GA/HbAIc ra-
tio (P=0.027) at follow-up after 9 months showed a significant
difference.

In order to investigate the glycemic effect according to CGM
use, subgroup analysis was performed by dividing participants
into subgroups accordingly. In the subgroup analysis, the in-
tervention group in both subgroups showed the same trend of
decreasing glycemic parameters after the program implemen-
tation, similar to all the participants, but in CGM users, only
GA at 6 months showed a significant difference (Supplementa-
ry Tables 1 and 2). CGM parameters, including time in range
(TTIR), mean glucose, coefficient of variation, and active usage
time percentage of CGM were improved at the 9-month fol-
low-up (Supplementary Table 3). TIR, which is the percentage
of the day that blood glucose levels stay within the target range
(standard range of 80 to 170 mg/dL), increased from 44% to
57%, indicating improvement in the overall percentage of time
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Fig. 2. Clinical outcome trend from baseline to follow-ups at 3, 6, and 9 months. (A) Glycosylated hemoglobin (HbA1c) level over
time (meantstandard deviation [SD]). (B) Glycoalbumin (GA) level over time (mean+SD). (C) Fasting blood glucose (FBG)
level over time (mean+SD). (D) GA/HbA1c ratio over time (median+SD).

with a healthy glucose range. Additionally, active usage time
increased from 74% to 89%, meaning blood glucose was moni-
tored more frequently after the intervention.

Patient satisfaction

A summary of the patient satisfaction survey results is present-
ed in Table 3. The overall satisfaction (3.42+0.65), effectiveness
(3.40£0.66), and behavioral intention (3.50+0.69) were gener-
ally positive based on the 4-point scale. Overall satisfaction was
higher in subgroups with age >50 years, male sex, high educa-
tion level, low monthly income, and low subjective health sta-
tus. In terms of effectiveness, the overall trend was similar to
that of overall satisfaction, but age between 30 and 49 years and
the mid-level monthly income subgroup were associated with
better outcomes. The behavioral intention was especially high
in the subgroup with high subjective health status.

DISCUSSION

In people with T1DM, the importance of self-care and educa-
tional support has been emphasized more compared to many
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other chronic conditions [13]. Despite its perceived impor-
tance, little attention has been paid to specific interventions to
optimize self-management in people with T1DM. In this study,
we formed a team of health care professionals to establish a
system that provides multidisciplinary telemedical services
and demonstrated that glycemic control could be improved by
supporting the self-management of people with TIDM. After
implementing the home care program for 9 months, gradually,
over time, more patients who participated in the program
reached their glycemic goals. In addition, the absolute value of
the glycemic variable in the intervention group gradually de-
creased over time, indicating improved diabetes control with-
out severe hypoglycemia. However, unlike improvements in
HbAIc level, GA level, and GA/HbAIc ratio, the home care
program did not significantly affect the FBG level. Similar re-
sults were found in studies where a mobile application pro-
gram focused on women with gestational diabetes was imple-
mented [14,15]. This may be because FBG is a temporary
marker of blood glucose on the day of the test with high vari-
ability, whereas other indicators are values that represent rela-
tively long-term average values. In addition, the GA/HbAlc
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Table 3. Summary of patient satisfaction survey results

Characteristic C?verau Effectiveness B.ehavi.oral
satisfaction intention

Age, yr

<30 3.29+0.60 3.29+0.68 3.43+0.69

30-49 3.43+0.73 3.49+0.63 3.52+0.79

=50 3.57+0.60 3.46+0.69 3.57+0.60
Sex

Male 3.46+0.71 3.47+0.60 3.58+0.76

Female 3.39+0.61 3.36+0.70 3.46+0.66
Education level

Middle school 3.29+0.72 3.20+0.81 3.52+0.68

High school 3.38+0.51 3.42+0.49 3.54+0.66

University or higher 350+0.65  3.51+0.62  3.47+0.73
Income/month, Korean Won

<2,000,000 3.50£0.52 3.36£0.58 3.75+£0.45

2,000,000-4,990,000 3.37£0.68 3.56£0.58 3.68+0.48

=>5,000,000 3.32+0.72 3.20+0.77 3.41+0.73
Subjective health status

Healthy 3.27+0.53 3.22+0.65 3.58+0.58

Unhealthy 3.50+0.69 3.50+0.66 3.46+0.75
Total 3.42+0.65 3.40+0.66 3.50+0.69

Values are presented as mean + standard deviation.

ratio is an indicator of glycemic variability [16], and there was
no significant difference in HbAlc levels between the two
groups at 9 months post-intervention. This indicates that the
program mainly improved postprandial glucose levels. Post-
prandial glucose excursion in people with TIDM contributes
significantly to the overall glycemic burden, and achieving op-
timal postprandial glucose control remains a key component
to achieving the recommended glycemic target [17]. These re-
sults might indicate that the intervention of multidisciplinary
experts affected detailed postprandial glucose control, which is
a multifactorial phenomenon affected by factors such as the
composition and quantity of meals and the timing and dose of
insulin.

In subgroup analysis, the overall effectiveness of the home
care program was better for non-CGM users than for CGM
users. These results may indicate that the effect of the program
on improving glycemic control is largely attributed to promot-
ing frequent self-monitoring of glucose in the patients.

In terms of patient satisfaction, this study showed a positive
result, as the patients felt that the home care program was over-
all effective and were willing to continue participating in the
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program after the study was completed. A study of smart-
phone-based diabetes self-management applications found
that the higher the user satisfaction, the greater the improve-
ment in diabetes self-management activities [18]. Since T1DM,
a chronic disease, is generally associated with high distress,
self-reported satisfaction with the program could lead to
changes in patient behavior, which may contribute to favorable
clinical outcomes [19].

Previous studies, including several important reviews of dia-
betes education and its efficacy, have provided evidence of the
positive effect of education on people with diabetes [20,21]. As
technological innovations become applicable to practical dia-
betes management, home care has become an attractive option
for patient education. A systematic review and meta-analysis
of 38 randomized controlled trials on the effects of home care
on T1DM noted positive effects on glycemic control, with a
mean reduction in HbAlc of 0.18% at the end of the interven-
tion [22]. In contrast, some previous studies on the clinical
benefits of telemedical support in people with diabetes have
failed to show clear improvements in HbA1lc levels or other
outcomes [23-25]. In a study of 57 Korean people with TIDM
participating in an Internet mentoring program, the program
implementation increased the frequency of SMBG, but glyce-
mic control was not demonstrated to be superior to the usual
follow-up [25], which was suspected to be due to the small
number of patients and the limited follow-up duration. In the
Sweet Talk trial [3], which was conducted for a longer period
with a large number of participants, the scheduled text mes-
saging system increased self-efficacy and adherence to inten-
sive insulin therapy in young people with TIDM. The study
found an effect on emotional or psychological outcomes; how-
ever, this did not translate into improvements in glycemic con-
trol in all groups and was only effective in the group receiving
intensive insulin therapy. Home care services reported in pre-
vious studies [3,25] primarily included the automatic delivery
of a series of messages consisting of reminders to promote in-
sulin injections and exercise or a web-based protocol provided
by volunteer mentors who were patients themselves or a parent
of a patient rather than a health care professional. This study,
however, differed in that each patient was individually assessed
and received personalized care, and bidirectional intervention
from certified educators with a multidisciplinary care team
was provided.

The ADAs HbAlc target of <7% [10] was achieved in only
21% of adult people with TIDM in the United States [26] and
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in 13.2% of patients in Brazil [27], and ideal glycemic control is
achieved in less than a quarter of individuals with T1IDM. In
the present study, the control group maintained similar out-
comes (19.6%), but 34.5% of the patients who participated in
the self-care program achieved their goals after 9 months,
demonstrating the feasibility of using a home care program in
diabetes management. The average HbAlc level in the other
study participants was 9% to 10%, whereas that in the patients
in the current study was 8%, indicating that it was more diffi-
cult for the people with better glycemic control to improve fur-
ther compared to their counterparts [22]. In addition, consid-
ering that the patients of this study exhibited satisfactory com-
pliance to their guided schedule, it is important that there were
improvements in achieving the glycemic target without addi-
tional hospital visits. On the other hand, satisfactory compli-
ance may have had a positive effect on the outcome of the pro-
gram by allowing them to follow the expert’s opinion and apply
it to their self-care.

The task of navigating between hyperglycemia and hypogly-
cemia in daily life can be a significant burden for people with
T1DM. However, an increasing number of people with diabe-
tes and an undersupply of diabetes specialists cause time con-
straints and limit clinic appointments. Because of these limita-
tions, patients have few opportunities to interact with their
physicians and often fail to implement the specific medical ad-
vice provided by doctors [14]. Most patients do not remember
all the medical instruments received at the clinic, and many
forget information after leaving the clinic [28]. Therefore, peri-
odic reminders are needed so patients can keep up with their
daily regimen. Additionally, the home care program may have
enabled patients to discuss medical problems encountered in
their daily lives that were not adequately addressed within reg-
ular consultation hours. As pointed out in a previous study
[15] that demonstrated that the total contact time between pa-
tients and educators was an important predictor of improved
glycemic control, home care has the advantage of allowing ad-
equate time spent with people within existing health service
resources.

In addition, from the perspective of health care providers,
they could immediately respond to patients’ concerns in real
time and monitor their actual lifestyle outside the clinic to
jointly provide individualized support for behavioral modifica-
tion. Another major benefit of this home care program is its
potential to reduce costs without compromising its clinical ef-
fectiveness [29]. It could be cost-effective by reducing hyper-
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glycemic events and minimizing acute complications that lead
to emergency department visits or unplanned hospitalizations.

Home care programs delivered by health care professionals
can be an optional strategy to improve patients’ glycemic con-
trol within health service resources. Although it cannot replace
face-to-face contact with a practitioner, it can provide consis-
tent health care support between visits. The development of
standardized materials for education programs and organiza-
tional infrastructure is needed to help patients achieve optimal
glycemic control and improve their quality of life.

This study has several limitations. First, there was a short
study period of 9 months to determine the effect of the pro-
gram on the prevention of diabetes complications or mortality.
Further research over a longer period is needed in the future.
Second, the study was performed in a single tertiary care hos-
pital with sufficient medical staff. Hence, this study’s results
probably underrepresent patients in a primary care center, and
it is not appropriate to extend the interpretation of our results
to all people with TIDM. Because remote patient management
may require additional tasks such as phone calls, two-way
messaging, or consultation, sufficient human resources are
needed in advance. Further multicenter studies with more pa-
tients and longer periods would be helpful to demonstrate the
effectiveness of the home care program. In addition, this study
did not include people with TIDM younger than 19 years, as
we targeted people with T1DM older than 20 years. Consider-
ing the high incidence rate of TIDM in younger patients, it is
recommended to include this age group in the following study.
Lastly, as the patient satisfaction survey was conducted only
for the intervention group who had participated in the home
care program, we could not compare the difference between
the two groups but assessed the overall satisfaction levels re-
garding the program. Despite these limitations, we discovered
several meaningful implications of the program.

In conclusion, this study showed that the home care pilot
program resulted in significant improvements in glycemic
control over a 9-month period. Additional research is needed
to examine the long-term impact of the program and its feasi-
bility in people with TIDM.
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