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ABSTRACT

Introduction: This study aimed to investigate
the relationships between timing of the first
physician visit after detection of an abnormal
glycated hemoglobin (HbA1c) value at routine
annual check and the time to antidiabetic
treatment prescription; and understand treat-
ment patterns in patients newly diagnosed with
type 2 diabetes mellitus (T2DM).
Methods: This retrospective, longitudinal,
observational cohort study examined data from
JMDC Inc., an administrative claims database.
Patients with HbA1c value of at least 6.5% at
routine annual check, aged 20 years or older,
and prescribed at least one antidiabetic drug

were included. This cohort was classified into
early physician visit and delayed physician visit
groups based on the timing of the first physi-
cian visit relative to the median. Patients were
monitored from the date of first HbA1c checkup
of at least 6.5% to the date of first physician visit
with an HbA1c test, and from the date of the
first physician visit to the date of prescription of
first-line and second-line T2DM treatments. The
time to first prescription of antidiabetic treat-
ment for the two groups was then compared.
Results: Of 4798 eligible patients, 54.8% were
prescribed first-line T2DM therapy less than
2 months from the first physician visit for
T2DM diagnosis. A lower percentage of the early
group compared with the delayed group
required T2DM pharmacological therapy in less
than 2 months (46.1% vs. 63.4%). The early
group had a longer median time to prescription
of first-line therapy [92 days vs. 15 days,
p\0.0001; hazard ratio (HR) 1.31, 95% confi-
dence interval (CI) 1.24, 1.39] and second-line
therapy (1599 days vs. 1315 days, p\0.0001;
HR 1.22, 95% CI 1.11, 1.34) compared with the
delayed group.
Conclusion: In Japanese patients with T2DM,
early physician visit after abnormal HbA1c
detection at routine annual check is associated
with a longer period before T2DM medication
requirement, and may improve disease course.
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Key Summary Points

The number of patients suspected of
having diabetes in Japan continues to
increase, which poses significant
morbidity, mortality, and healthcare
costs. Delayed detection and
commencement of treatment is associated
with negative outcomes.

It is expected that early visits after
detection of abnormalities in clinical test
values will help prevent the worsening of
lifestyle-related diseases. This study was
conducted to investigate the relationships
between the timing of physician visit after
a diagnostic HbA1c test for type 2 diabetes
mellitus (T2DM) and the time to
prescription of the first antidiabetic
treatment in the real-world setting.

Our study showed that a lower percentage
of the early group compared with the
delayed group required T2DM drug
treatment in less than 2 months from
diagnosis.

Compared to the delayed group, they also
had a 77-day longer median time to being
prescribed first-line therapy, and 284-day
longer median time for the second-line
therapy.

Our study suggests that early physician
visits after the diagnosis of T2DM may
help improve the disease course and delay
disease progression.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features

for this article go to https://doi.org/10.6084/
m9.figshare.14681097.

INTRODUCTION

Type 2 diabetes mellitus (T2DM) is one of the
major causes of morbidity and mortality
worldwide. Globally, the number of people with
diabetes mellitus (DM) has quadrupled in the
last 30 years [1]. About 1 in 11 adults have DM,
90% of whom have T2DM. In Asia, T2DM is a
rapidly emerging major public health issue [2].
In the USA, the total estimated cost of diag-
nosed DM is $245 billion, with the largest
components of medical expenditures being
hospital inpatient care (43% of the total medi-
cal cost), prescription medications to treat the
complications of diabetes (18%), antidiabetic
agents and DM supplies (12%), physician office
visits (9%), and nursing/residential facility stays
(8%) [3].

The number of people suspected of having
diabetes in Japan continues to increase, rising
from an estimated 8.9 million in 2007 to an
estimate of over 10 million in 2016, according
to the National Health and Nutrition Survey of
the Ministry of Health, Labor and Welfare [4].
The increasing prevalence of diabetes and the
growing number of patients receiving treatment
pose a significant economic burden, with an
increase in total healthcare cost in Japan for
diabetes from JPY 1.117 trillion in 2005 to
JPY 1.224 trillion in 2017—an increase of
around 10% [5, 6].

Delayed detection and commencement of
treatment is associated with negative outcomes.
Improved glycemic control lowers the risk of
microvascular complications in patients with
T2DM [7]. Every one percent drop in glycated
hemoglobin (HbA1c) is associated with
improved outcomes over the long term with no
threshold effect [8]. Initial intervention should
include adequate lifestyle modification, such as
diet and exercise therapy, as recommended by
the Japanese Clinical Practice Guideline for
Diabetes 2016 [9]. In the guidelines, glucose-
lowering agents are indicated for patients who
fail to achieve favorable glycemic control with
adequate trial of lifestyle modification of
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2–3 months’ duration. The choice of glucose-
lowering agents should be individualized
according to patient’s age, level of obesity, dis-
ease conditions, liver and kidney functions, and
patient’s preference. If a patient fails on
monotherapy, increasing the dosage, switching,
or combination therapy is recommended.

In order to improve the outcomes of patients
with metabolic syndrome and T2DM, specific
health checkups and specific health guidance
have been implemented since 2008 based on
the Japanese Law on Securing Medical Care for
the Elderly [10]. The specified health checkup is
a program to provide early screening for
patients at risk of metabolic syndrome and to
prevent the development of diabetes, hyper-
tension, and dyslipidemia, which cause heart
and cerebrovascular diseases [11]. On the basis
of the results of the checkup, health guidance
and consultation recommendations are given,
and measures are taken to improve glycemic
control in T2DM or to provide early treatment.
Information from the specified health checkups
was made available in nation-wide databases,
such as JMDC [12], enabling evaluation of this
program.

It is expected that early physician visits after
detection of abnormalities in clinical test values
will help prevent the worsening of lifestyle-re-
lated diseases. However, the association
between early physician visit and prevention in
T2DM has not been evaluated fully. We there-
fore sought to evaluate the benefits of early
physician visits using claims-based cohort data
from the JMDC database. Specifically, this study
aimed to investigate the relationships between
the timing of physician visit after a diagnostic
HbA1c test for T2DM and the time to prescrip-
tion of the first antidiabetic treatment in the
claims-based cohort setting.

Furthermore, since there are a few reports on
types of T2DM pharmacological therapies after
health checkup, we aimed to clarify the actual
treatment pattern, including
injectable therapies.

METHODS

Study Design and Data Source

We conducted a retrospective, longitudinal,
observational cohort study, using data extracted
from the JMDC administrative claims database
(https://www.jmdc.co.jp/), which captures
patient information and prescriptions from
large samples of primary and secondary care
physicians in Japan [13, 14]. The JMDC database
contains medical and pharmacy (inpatient,
outpatient, and pharmacy administrative)
claims for employees of middle- and large-sized
companies and their families, from several
Japanese insurance companies belonging to the
Health Insurance Association. The database
mainly covers people between the ages of 20
and 74, and does not include those over the age
of 75 years. The medical claims include basic
demographics, diagnoses, procedures, and fees.
This database is unique in that clinical data of
an employee collected during annual health
checks can be linked to receipt data from
healthcare providers to the insurer, when the
employee visits the healthcare provider allow-
ing longitudinal analyses on events such as
physician visits and drug prescriptions at the
patient level [15, 16]. In the current study, data
was analyzed from health checks recorded in
JMDC, which contains claims data of approxi-
mately 5.2 million Japanese company employ-
ees from multiple health insurance providers.
Permission to access the database was acquired
from JMDC Inc. Since JMDC is a database of
anonymized information, ethics committee
approval and patient consent were not required.
In this study, index date V1 was defined as the
date of the first HbA1c checkup value of at least
6.5% (Supplementary Fig. S1); index date V2 as
the first physician visit with an HbA1c test
(Medical fee index, procedure code D005-9);
index date V3 as the date of prescription of the
first-line T2DM treatment; and index date V4 as
the date of prescription of the second-line
T2DM treatment. Patients were followed up for
at least 24 months after the index date V3 (post-
index period). A minimum period of 12 months
of continuous enrollment in the database was
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required prior to index date V1 (the pre-index
period) to determine patients’ characteristics.

Study Population

Adult patients who were naı̈ve to T2DM treat-
ment (those who were not prescribed any
antidiabetic drug for at least 1 year prior to the
index date V1) and had at least one health
checkup record of an HbA1c value of at least
6.5% (National Glycohemoglobin Standardiza-
tion Program, NGSP) during the selection per-
iod (1 January 2012–31 December 2016) were
designated as the source cohort. The source
cohort included people with at least one drug
prescription intended to treat T2DM, after
index date V1 during the study period. Those
prescribed injectable antidiabetic agents at
index date V3 were excluded from the time-to-
event analysis as the database did not specify
whether these treatments were prescribed for
short-term treatment or long-term T2DM
maintenance therapy.

Study Outcome

Study outcomes described treatment patterns in
early vs. delayed physician visit for T2DM
treatment, and the timing of commencing first-
line and second-line T2DM treatment (defined
as the duration from V2 to V3/V4), and pre-
scription patterns of T2DM treatment in Japan.

Statistical Analysis

Coding of medical terms and medications was
performed using the International Classifica-
tion of Diseases (ICD)-10 and Anatomical
Therapeutic Chemical Classification (ATC)
codes, respectively. Included patients were
grouped into the early and delayed physician
visit groups, with the cutoff being the median
number of days from the date of the first HbA1c
value of at least 6.5% in the health checkup
(index date V1) to the date of the first physician
visit having HbA1c test (index date V2). The
time to the first-line T2DM prescription and the
time to second-line T2DM prescription of the
two groups were compared using Kaplan–Meier

survival analysis. The median (interquartile
range, IQR), mean (standard error, SE), and
12-month rates were estimated. Both variables
were further analyzed using multivariate Cox
regression models, adjusting for relevant patient
characteristics, including age group (20–34,
35–44, 45–54, 55–64, 65–74 years), sex, and
comorbidities (hypertension, dyslipidemia) at
baseline. All ‘‘time-to’’ analyses were only pro-
vided for the patients who were not treated by
injection therapy in the first line. All analyses
were performed using SAS software version 9.3.

RESULTS

From the JMDC database, 101,699 patients with
at least one HbA1c measure of at least 6.5%
(index date V1) between 1 January 2012 and
31 December 31, 2016 were identified, of whom
5005 were followed up by a physician visit (in-
dex date V2) and subsequently prescribed
antidiabetic treatment (index date V3). The
mean age of the cohort was 50.4 years, with
82.7% male. The mean baseline HbA1c at index
date V1 was 7.4%. A total of 34.1% of patients
had hypertension and 25.6% had hyperlipi-
demia as comorbid conditions. These patients
were classified into the early (n = 2506) or
delayed (n = 2499) group, based on their time to
first physician visit relative to the median of
109 days (42.0, 370.0) (Fig. 1). The baseline
characteristics of the two groups and the overall
population are summarized in Table 1 and
Supplementary Table S1. From this cohort, 207
patients were excluded because of prescription
of injection therapy at index date V3, leaving
4798 patients in the final analysis.

Dipeptidyl peptidase 4 inhibitors (DPP4i)
were the most commonly prescribed therapeu-
tic class in first-line therapy, both as
monotherapy and combination treatment. Of
all patients receiving first-line therapy, 59.5%
received a prescription for DPP4i (Table 1). For
patients on monotherapy, 52.4% of prescrip-
tions were for DPP4i. Biguanides (BG) were the
most commonly prescribed second-line ther-
apy, with 35.2% of all patients receiving this
drug class (Supplementary Tables S5 and S6).
Other classes of T2DM therapies captured in the
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JMDC database include alpha-glucosidase inhi-
bitors (a-GI), sodium-glucose cotransporter 2
inhibitors (SGLT2i), sulfonylureas (SU), insulin,
thiazolidinediones (TZD), glinides, and gluca-
gon-like peptide 1 receptor agonists (GLP-1RA).

Of the total population analyzed, 54.8%
were prescribed their first-line T2DM therapy
less than 2 months after detection of abnormal
HbA1c (Table 2). Of the early group, 46.1% of
patients were prescribed T2DM therapy in less
than 2 months, whereas in the delayed group
63.4% of patients were prescribed T2DM ther-
apy in the same time frame.

There was an increasing trend for prescrip-
tion of T2DM therapy in less than 1 month as
the baseline HbA1c increased (HbA1c 6.5–7.0%
vs. HbA1c C 9%; 37.8% vs. 86.1%, respectively;
no statistical analysis) (Supplementary
Table S2). In patients with HbA1c from 6.5% to
7%, 31.7% and 55.2% of patients in the early
and delayed physician visit groups, respectively,
were prescribed antidiabetics in less than
2 months. In patients with HbA1c from 7% to
8%, the corresponding prescription rates at

2 months were 48.0% and 66.3%, respectively.
In patients with HbA1c C 8%, minimal differ-
ences were observed between groups.

The early group experienced a longer median
time to prescription of first-line (Fig. 2) and
second-line (Fig. 3) antidiabetic drugs compared
with the delayed group. For first-line treatment,
the median time to prescription in the early vs.
delayed physician visit groups was 92 days vs.
15 days (p\ 0.0001), with a 12-month rate of
73.7% vs. 84.1% and a hazard ratio (HR) of 1.31
[95% confidence interval (CI) 1.24, 1.39]
(Fig. 2). The early group had a statistically sig-
nificant delay in time to prescription across all
baseline HbA1c levels below 9% (Supplemen-
tary Table S3). For second-line treatment, the
median time to prescription for the early vs. the
delayed group was 1599 days vs. 1315 days
(p\ 0.0001), with a 12-month rate of 12.7% vs.
21.2% and an HR of 1.22 (95% CI 1.11, 1.34)
(Fig. 3). The early group had a statistically sig-
nificant delay in time to prescription across all
baseline HbA1c levels (Supplementary
Table S4). The delayed group was also more

Fig. 1 Population selection flowchart. HbA1c glycated hemoglobin, T2DM type 2 diabetes mellitus
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Table 1 Baseline characteristics and first-line treatment patterns (study cohort)

Characteristics All Early physician
visit

Delayed physician
visit

N = 5005 N = 2506 N = 2499

Baseline characteristics

Age at index-date V1, mean (SD) 50.4 (8.0) 51.1 (8.4) 49.6 (7.6)

Age at index-date V1 by categories, n (%)

20–34 years 109 (2.2) 52 (2.1) 57 (2.3)

35–44 years 1062 (21.2) 500 (20.0) 562 (22.5)

45–54 years 2329 (46.5) 1077 (43.0) 1252 (50.1)

55–64 years 1284 (25.7) 729 (29.1) 555 (22.2)

65–74 years 221 (4.4) 148 (5.9) 73 (2.9)

Gender: male, n (%) 4141 (82.7) 1987 (79.3) 2154 (86.2)

HbA1c measure at index-date V1, mean (SD) 7.4 (1.3) 7.5 (1.4) 7.3 (1.2)

HbA1c measure at index-date V1 by category

6.5–7% 2662 (53.2) 1264 (50.4) 1398 (55.9)

7–8% 1462 (29.2) 774 (30.9) 688 (27.5)

8–9% 359 (7.2) 177 (7.1) 182 (7.3)

C 9% 522 (10.4) 291 (11.6) 231 (9.2)

Period I: From first HbA1c measure C 6.5% to first

physician visit having HbA1c test, days, median (IQR)

109.0 (42.0, 370.0) 42.5 (23.0, 69.0) 370.0 (192.0, 546.0)

Comorbidity during pre-index period, n (%)

Hypertension 1706 (34.1) 1053 (42.0) 653 (26.1)

Hyperlipidemia 1279 (25.6) 796 (31.8) 483 (19.3)

BMI at index-date V1 (categories)

Missing 11 (0.2) 2 (0.1) 9 (0.4)

Normal:\ 25 1573 (31.5) 797 (31.8) 776 (31.2)

Obese: [25–35] 3045 (61.0) 1526 (60.9) 1519 (61.0)

Severe obese: C 35 376 (7.5) 181 (7.2) 195 (7.8)

First T2DM treatment line, n (%)

Monotherapy

DPP4i 2622 (52.4) 1346 (53.7) 1276 (51.1)

BG 855 (17.1) 443 (17.7) 412 (16.5)

a-GI 249 (5.0) 135 (5.4) 114 (4.6)

SGLT2i 212 (4.2) 95 (3.8) 117 (4.7)

SU 199 (4.0) 100 (4.0) 99 (4.0)

2040 Diabetes Ther (2021) 12:2035–2047



likely to receive combination therapy as first-
line treatment than the early group (two-class
combination: 11.5% vs. 6.3%; three classes or
greater: 2.1% vs. 1.3%) (Table 1).

DISCUSSION

The Specific Health Examination and Specific
Health Guidance System, which were intro-
duced in Japan in 2008, were designed to screen
and identify patients with undiagnosed T2DM
or metabolic syndrome. It was expected that

through early detection and physician visit, the
clinical course of T2DM or metabolic syndrome
may have a better outcome. No reports have
examined the effectiveness of the program. This
analysis provides important insight into the
association of the timing of physician visit,
early intervention, and progression of the
treatment course of T2DM in the Japanese
population, through analysis of claims data
from the largest claims database, JMDC, which
includes data from approximately 5.2 million
people.

Table 1 continued

Characteristics All Early physician
visit

Delayed physician
visit

N = 5005 N = 2506 N = 2499

Insulin 184 (3.7) 93 (3.7) 91 (3.6)

TZD 107 (2.1) 75 (3.0) 32 (1.3)

Glinides 36 (0.7) 21 (0.8) 15 (0.6)

GLP-1RA 7 (0.1) 6 (0.2) 1 (0.0)

Combination therapy: two T2DM classes (top 5)

DPP4i ? BG 168 (3.4) 57 (2.3) 111 (4.4)

DPP4i ? a-GI 56 (1.1) 20 (0.8) 36 (1.4)

DPP4i ? SU 86 (1.7) 36 (1.4) 50 (2.0)

BG ? SU 20 (0.4) 4 (0.2) 16 (0.6)

BG ? TZD 17 (0.3) 6 (0.2) 11 (0.4)

2 classes: others 103 (2.1) 36 (1.4) 67 (2.7)

Combination therapy: three T2DM classes or more (top 5)

DPP4i ? BG ? SU 23 (0.5) 7 (0.3) 16 (0.6)

DPP4i ? BG ? TZD 7 (0.1) 5 (0.2) 2 (0.1)

DPP4i ? a-GI ? SU 6 (0.1) 2 (0.1) 4 (0.2)

DPP4i ? BG ? SU ? TZD 5 (0.1) 1 (0.0) 4 (0.2)

DPP4i ? BG ? a-GI 5 (0.1) 2 (0.1) 3 (0.1)

3 ? classes: others 38 (0.8) 16 (0.6) 22 (0.9)

a-GI alpha-glucosidase inhibitors, BG biguanides, CCI Charlson Comorbidity Index, DPP4i dipeptidyl peptidase 4 in-
hibitors, GLP-1RA glucagon-like peptide 1 receptor agonists, SGLT2i sodium-glucose cotransporter 2 inhibitors, SU sul-
fonylureas, TZD thiazolidinediones. Injection was included to clarify the actual treatment pattern after health checkup
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The key significance of this study is the
demonstration of the benefit of early consulta-
tion after the detection of hyperglycemia at a

health checkup in the claims-based cohort set-
ting. In this study, early physician visit was
associated with a delay in requiring prescription

Fig. 2 First-line treatment patterns: Time to first T2DM
drug prescription (Kaplan–Meier curve) from V2 in study
cohort. a Estimated using Kaplan–Meier analysis. b Mul-
tivariate Cox model adjusted on baseline characteristics:

age, gender, BMI, comorbidities, T2DM drug at index
date. BMI body mass index, CI confidence interval, HR
hazard ratio, IQR interquartile ratio, KM Kaplan–Meier,
T2DM type 2 diabetes mellitus

Table 2 Timing of prescription (date of prescription to date of diagnosis)

All Early physician visit Delayed physician visit
N = 4798 N = 2401 N = 2397

\ 1 month 2355 (49.1%) 981 (40.9%) 1374 (57.3%)

1 month to\ 2 months 272 (5.7%) 126 (5.2%) 146 (6.1%)

2 months to\ 3 months 173 (3.6%) 84 (3.5%) 89 (3.7%)

C 3 months 1998 (41.6%) 1210 (50.4%) 788 (32.9%)

For all time periods studied, p\ 0.00001 was observed between the early physician visit and the delayed physician visit
groups
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of first-line (92 vs. 15 days, p\0.0001) as well
as second-line T2DM therapies (1599 vs.
1315 days, p\ 0.0001). Among patients with
baseline HbA1c from 6.5% to 8%, a higher
percentage of patients in the early physician
visit group were not prescribed antidiabetic
drugs, in less than 2 months, compared to the
delayed physician visit group. It is presumed
that the patients were commenced on medical
nutrition and exercise therapy for less than
2 months, which is recommended by the Japa-
nese Clinical Practice Guideline for Diabetes.
One possible explanation for the longer time to
requiring first- or second-line T2DM medica-
tions is the early effect of glycemic control,
known as ‘‘legacy effect’’ [17]. On the basis of

Supplementary Tables S3 and S4, the number of
days between the first-line treatment and the
second-line treatment was particularly large in
the early physician visit group, indicating the
potential effect of early physician visit and
instituting diet and exercise therapy.

It is noteworthy that patients with comor-
bidities such as hypertension, dyslipidemia, and
older age had an earlier first consultation with a
physician. This may be due to prioritization of
these patients by physicians after an abnormal
HbA1c finding and increased cardiovascular risk
profile. Equally, patients with comorbid condi-
tions may seek earlier medical intervention
because of health concerns. The higher preva-
lence rates of hypertension and dyslipidemia in

Fig. 3 Second-line treatment patterns: Time to T2DM
drug add-on (Kaplan–Meier curve) from V2 in study
cohort. a Estimated using Kaplan–Meier analysis. b Mul-
tivariate Cox model adjusted on baseline characteristics:

age, gender, BMI, comorbidities, T2DM drug at index-
date. BMI body mass index, CI confidence interval, HR
hazard ratio, IQR interquartile ratio, KM Kaplan–Meier,
T2DM type 2 diabetes mellitus
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the group who visited the hospital earlier may
also be due to the earlier finding of hyper-
glycemia during patient visits for the treatment
of comorbidities. The presence of hypertension
and dyslipidemia has been reported to increase
the risk of T2DM [18, 19]. However, despite the
high prevalence of hypertension and dyslipi-
demia, subsequent antidiabetic treatment after
an early visit (for the treatment of diabetes) was
delayed. Since it has also been reported that
antihypertensive drugs and antihyperlipidemic
drugs affect the onset of T2DM [20, 21], it may
be necessary to investigate the effect of early
consultation on subsequent antidiabetic drugs
and the progression of diabetic conditions in
the population without hypertension or dys-
lipidemia. Usual care for hypertension and
dyslipidemia may also affect the timing of dia-
betes treatment; these effects may also need
further investigation.

The slower progression of the treatment
course of T2DM associated with early physician
visits in this study may result in significant
economic benefits, with a potential reduction
in costs from reduced diabetic complications
and cost of T2DM medications [22]. This
potential economic benefit may be particularly
important in the setting of an aging population
with potentially increased T2DM prevalence in
Japan [23]. Therefore, not only early visit but
also prevention of clinical inertia and appro-
priate diabetes education may lead to economic
benefits, so it is necessary to pay attention to
them, but further analysis is required in the
future.

The Japanese guidelines recommend at least
2–3 months of treatment by lifestyle modifica-
tions before prescribing antidiabetic medica-
tions [9]. However, in this study, 54.8% of
patients were prescribed oral hypoglycemics in
less than 2 months. In addition, combination
therapy as first-line therapy was also more fre-
quently observed in the delayed physician visit
group. These deviations demonstrated a sub-
stantial gap between the national guidelines
and the current clinical practice in Japan. If this
is due to a lack of knowledge of the guidelines
among physicians who diagnose and treat
patients with T2DM, there may be a role for
more intensive education on the benefits of

lifestyle modification, to bridge knowledge
gaps. Alternatively, this gap could be due to
patients not adhering to physician advice [24],
in which case, tailored educational efforts could
be directed at patients. We believe further
research may be required to better understand
the practice gap in order to develop interven-
tions enhancing T2DM patient care.

It is interesting to note that DPP4i was the
most frequently prescribed T2DM therapeutic
class in first-line therapy. In global T2DM
guidelines, such as those of the American Dia-
betes Association [25], metformin is recom-
mended as first-line pharmacological therapy.
Metformin is a relatively safe oral hypoglycemic
agent, with a well-established safety profile and
is generally inexpensive. However, Japanese
T2DM guidelines do not specify the order of use
of different classes of T2DM therapies. Rather,
physicians are encouraged to tailor therapeutic
choice on the basis of patient characteristics,
which partly explains the variance with inter-
national practice. The finding of DPP4i being
the most frequently prescribed T2DM therapy
in Japan is also consistent with previously
published data from Nishimura et al. [26].
Another possible explanation is that JMDC
captured patients whose T2DM therapies were
covered by insurance, therefore de-incentiviz-
ing prescribing physicians from limiting treat-
ment costs.

The key strength of this study is the large
pool of patients provided by the JMDC data-
base, covering 5.2 million patients. As this is
not a randomized controlled trial, many of the
potential selection biases and confounding fac-
tors have been accounted for by using an
adjusted model.

One limitation of this study is that the study
design is not a prospective randomized con-
trolled trial. In the study, the onset of T2DM
was assumed to be at the time of an abnormal
HbA1c reading at an annual health check. This
is because in the JMDC database test values at
the time of health check can be identified, but
test values at the time of medical examination
cannot be identified because of insufficient
registration. But in reality, the commencement
of the disease is insidious and likely to precede
the time of abnormal HbA1c, and the actual
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time of onset of T2DM in each case is not
known. Furthermore, the data captured for each
patient are dependent on the quality of the
information input by the healthcare profes-
sional, which is a common limitation in studies
using electronic medical records. Another limi-
tation is the demographic range of the patients
in this database (20–74 years old), which does
not cover a significant number of aged adult
patients (75 years or older) with new-onset of
T2DM [13, 27]. There was also a scarcity of data
for patients aged 65 years or older in the dataset
used in this study. Patient factors may also be a
limitation, in that it was assumed that all
patients filled their prescriptions and were
adherent to their medication. In addition, this
health check system is unique to Japan and may
not be generally applicable to overseas subjects.
Finally, as this study is a retrospective analysis
from a claims database, some important data
was not captured, which could have provided
relevant information, such as reasons for stop-
ping treatment, pill dumping or stockpiling,
whether adequate diet and exercise treatment
was instituted by the physician at the first visit
and practiced by the patient, follow-up HbA1c
at V2 and V3 time points, and the incidence of
macro- and microvascular complications.

CONCLUSION

This claims-based cohort study demonstrated
that early physician visit following the diagno-
sis of T2DM in Japanese patients is associated
with an improved clinical course of their dis-
ease, as demonstrated by a longer period of time
before requiring T2DM medications. There is an
opportunity to improve physicians’ adherence
to the Japanese DM guidelines by instituting
adequate lifestyle modifications prior to pre-
scribing T2DM treatments.
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