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Abstract:

Objective The burden of diabetic peripheral neuropathic pain (DPNP) is poorly understood. The present
study reported on the current status of DPNP in Japan, to improve our understanding of this condition among
healthcare providers and inform future clinical research on its prevalence, diagnosis, and management.
Methods A cross-sectional, observational study (UMIN000037023) was conducted via a web-based survey.
The primary endpoints were the frequency of patients with bilateral foot symptoms, consulting a doctor, un-
derstanding DPNP, and reporting problems in daily life, as well as the treatment awareness of patients.
Patients Adults >20 years old who were registered in the Rakuten Insight Disease Panel and receiving anti-
diabetic therapy in Japan were included.

Results Bilateral foot pain symptoms were reported by 1,768/7,754 (22.8%) respondents, most commonly
intense numbness (13.0%). Of those with symptoms, 55.3% consulted a doctor; the most common reason for
not seeking consultation was feeling that symptoms were insufficiently severe to bother their doctor (89.4%).
Nearly 60% reported understanding the causes of their symptoms, with diabetes-associated neurologic deficits
(58.8%) most commonly identified. About one-quarter reported daily life problems, including an inability to
walk for long periods (58.3%) and feeling anxious (58.1%). Treatment awareness was reported by 18.2%;
oral medications were commonly recognized (64.6%).

Conclusion In Japan, 22.8% of patients with diabetes have bilateral foot pain symptoms; some experience
problems in their daily life without understanding the causes of their symptoms. This supports the importance
of actions to increase awareness and minimize DPNP-associated impairment of daily life in patients with dia-
betes.
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pathic pain (DPNP), one of the symptoms of DPN, is asso-

Introduction

Diabetic peripheral neuropathy (DPN) is a common com-
plication of diabetes mellitus (1), with an estimated preva-
lence in patients with diabetes mellitus of 28% in the
US (2, 3), between 6% and 34% in Europe (4), and between
28% and 37% in Japan (5-7). Diabetic peripheral neuro-

ciated with numbness, pain, and abnormal sensation often
occurring below the knees of both legs (8). DPNP is also
associated with sleep impairment, depression, and anxiety
and has a detrimental effect on patients’ quality of life
(QOL) (9-11).

Despite its high prevalence and detrimental effect on pa-
tients’ QOL, DPNP is thought to be both underdiagnosed
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and undertreated in clinical settings (12). The 2016 Diabetes
Care Guidelines from the Japan Diabetes Society (JDS) (13)
recommend simple diagnostic examinations, such as Achilles
tendon reflex and vibration sensation tests, for the determi-
nation of DPN. However, studies indicate that implementa-
tion rates of diagnostic tests are low (14, 15). As a result,
many doctors may be unaware that their patients have
DPN (16), and the majority of patients have not historically
received drug therapy for their pain symptoms (15).

Recently, several analgesics have become available for the
treatment of neuropathic pain, including calcium channel
alpha-2-delta (0..0) ligands and serotonin-norepinephrine re-
uptake inhibitors (SNRIs) (13, 16-18), and their use is
gradually increasing. These treatments are now recom-
mended as first-line therapies for patients with symp-
toms (17, 19-26).

Unfortunately, few reports have evaluated the prevalence
of DPNP and its impact on the QOL, including in Japan. In
addition, since the advent of the new therapeutics, no large-
scale study has been conducted, and available data are over
a decade old (14, 27). A number of internet-based surveys
have attempted to characterize the burden of diabetes and
DPNP among various diabetic patient populations (27-31).
Web-based surveys, while carrying some inherent limita-
tions, enable access to relatively rapid, easy-to-collect, easy-
to-analyze, large-scale data that can provide a broad and
valuable overview. Published surveys have assessed the
prevalence of suspected DPNP, types of pain and drugs
used, and diagnosis status. Importantly, some surveys have
described a widespread lack of understanding among pa-
tients that neuropathic pain is a potential consequence of un-
treated diabetes (28, 29). However, some important data are
lacking among these survey publications, including detailed
evaluations on the degree of patient understanding, degree of
pain intensity, reasons for not receiving a doctor’s diagnosis,
or the effects of DPNP on QOL. Therefore, thoroughly in-
vestigating and clarifying such issues in patients with sus-
pected DPNP is critical for improving our awareness of the
impact of DPNP and the importance of treatment.

This observational study used a web-based questionnaire
to directly survey patients from Japan with suspected DPNP
regarding their experiences. The purpose was to provide a
contemporary analysis of the current status of DPNP in Ja-
pan, including in clinical practice. The ultimate goals of this
study were to contribute to an improved understanding of
DPNP among healthcare providers and to collect informa-
tion to serve as the basis for clinical research on the diagno-
sis and treatment of patients with DPNP.

Materials and Methods

Study design and patients

This was a cross-sectional, observational, web-based ques-
tionnaire study to investigate the current status of suspected
DPNP in Japan. Patients >20 years old who were registered

in the Rakuten Insight Disease Panel (with type 1 diabetes,
type 2 diabetes, or other types of diabetes) and who were
receiving oral or injectable anti-diabetic drugs were in-
cluded (32). Enrolled patients self-reported a diagnosis of
diabetes, and confirmation of diagnosis was not required;
however, prescription of anti-diabetic therapy as an inclusion
criterion implied a definitive diagnosis of diabetes by a
medical professional. To minimize the possibility of artificial
responses and to obtain highly reliable survey results, pa-
tients were excluded if they were involved in market re-
search or advertising/marketing, were members of the news
media, were healthcare providers, or were employees of
pharmaceutical companies.

Outcomes

The primary endpoints were the number and percentage
of patients (i) with bilateral foot symptoms, (ii) who con-
sulted a doctor, (iii) who understood the disease (DPNP),
(iv) who reported problems in their daily life, and (v) who
were aware of treatment [with (i) provided as five levels of
pain on a pain severity scale and (ii) to (iv) as yes or no an-
swers]. The secondary endpoints were the reasons and de-
tailed information regarding why yes or no was answered
for each primary endpoint (i.e. reasons for not consulting a
doctor and understanding of DPNP, and detailed content re-
garding problems in their daily life and awareness of treat-
ment).

Patient and disease baseline characteristics were collected,
including sex, age, region of residence, type of diabetes, his-
tory of diabetes, most recent hemoglobin Alc (HbAlc)
value, smoking and drinking frequency, healthcare consulta-
tion (status, department, type of medical institution), and
history of symptoms in both feet. Questions from A to Q5_1
were answered by all patients using the neuropathic pain
screening questionnaire developed in Japan (33). For Q5_1,
pain in the legs (below the knees) was further characterized
on a self-reported severity scale of 1 (never) to 5 (very
strongly) for each of the following symptoms: stinging pain,
electric-like pain, burning pain, numbness, pain induced by
mild stimulation (e.g. clothing touching the skin or cold
wind), hypoesthesia or hyperesthesia in the painful area, and
swelling or skin color change (red or purple) in the painful
area (33). Only patients who reported a pain severity scale
score of 2 (slightly) to 5 (very strongly) for the presence of
bilateral foot pain (options 2-5 in Q5_1) were required to
complete the remaining portion of the study.

Tree analyses were conducted to further clarify and cate-
gorize the experiences of patients with symptoms; these
used survey questions that were asked independently, with-
out consideration of the order of the questions. The first tree
analysis considered patients who consulted a doctor and did
not understand the causes of their pain. The second analysis
considered patients who did not consult a doctor and did not
understand the causes of their pain. The analyses then exam-
ined whether or not these subgroups of patients reported
problems in daily life.
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Data collection and management

Data were collected between July 16 and 22, 2019, and
the collection process is shown in a flow diagram (Supple-
mentary material 2). This study was conducted with a one-
time, approximately 10-minute-long anonymous (per the
regulation of Rakuten Insight, Inc.) web questionnaire con-
sisting of selected or text-filled items. The URL to the ques-
tionnaire was provided to each patient via email [the origi-
nal Japanese questionnaire was based on the neuropathic
pain screening questionnaire for Japanese patients with neu-
ropathic pain published by the Japanese Society of Pain Cli-
nicians (33) and is available as Supplementary material 1
(English version)]. Patients were to enter response data ac-
cording to the explanatory text of the questionnaire, and the
entered data were recorded and collected electronically. The
responses were compiled and stored in a database. After it
was confirmed by INTAGE Healthcare (IHC) (Tokyo, Japan)
that the goal number of responses had been reached, the
sponsor’s (Daiichi Sankyo, Tokyo, Japan) approval was ob-
tained to conclude data collection. IHC then compiled the
questionnaire data, performed data clean-up, and reviewed
the data entries before the final confirmation and database
lock were performed by the data manager and statistical
analysis manager. Correction of data was prohibited after
this time.

For the primary endpoint, the number and percentage of
patients with bilateral foot symptoms (yes or no) were tabu-
lated for each of the following items: consultation with a
doctor, degree of understanding of the disease, degree of ef-
fect on life, and degree of awareness of treatment. For the
secondary endpoint, the number and percentage of patients
who answered yes or no was determined for the following
items: consultation with a doctor, understanding the cause of
the disease, type of trouble the disease is causing in their
daily life, and awareness of treatment for patients with bilat-
eral foot symptoms.

Statistical analyses

The planned number of patients for this study was 5,500.
Assuming that 20% of patients had symptoms in both feet,
the target enrolment was based on an estimated 1,068 pa-
tients required to achieve the maximum width of the 95%
confidence interval (CI) of each survey item within +3%.
Patients who met all inclusion criteria and none of the ex-
clusion criteria were included in the analysis set. Categorical
variables were summarized by the number and percentage of
patients. As this is not a verification study but a survey to
investigate the current status of suspected DPNP patients, no
tests for statistical significance were performed. All statisti-
cal analyses were performed using the ASSUM software
program for Windows, ver. 5.8 (Japan Information Process-
ing Service, Tokyo, Japan).

Results

Patients

Of the 10,008 patients with diabetes mellitus who ac-
cessed the questionnaire, 8,930 (89.2%) agreed to participate
in this study. Patient and disease characteristics are reported
in Table 1. The majority of patients were male (88.4%), be-
tween 50 and 69 years of age (66.8%), with type 2 diabetes
(92.5%), and were never or ex-smokers (72.8%). Overall,
22.3% of patients were diagnosed with diabetes in the last 5
years, while 27.2% were diagnosed over 15 years ago; the
most recent HbAlc values for 54.3% of patients were less
than 7.0%. The majority of patients had been treated in an
internal medicine department (57.5%) and in a clinic
(71.5%).

Bilateral foot symptoms

Among the 7,754 (86.8%) patients meeting the inclusion
criteria, 1,768 (22.8%) had bilateral foot pain symptoms (be-
low the knee), with the most common being intense numb-
ness [13.0% (1,008/7,754)] and stinging pain [9.0% (700/
7,754)] (Table 2). Among patients who reported having bi-
lateral foot pain symptoms, for each pain symptom category,
the most frequent severity of pain symptom reported was
“slightly” “moderately”, “strongly”, “very
strongly”. The majority of patients had symptoms that per-
sisted for at least one year.

versus and

Healthcare consultation

Overall, 55.3% (977/1,768) of patients with bilateral foot
symptoms consulted a doctor regarding their symptoms; of
those who did not, 89.4% (707/791) felt that they should not
bother their doctors, as their symptoms were not severe
enough to warrant a consultation (Table 3).

Understanding of symptoms

Overall, 59.9% (1,059/1,768) of patients with bilateral
foot symptoms reported understanding the causes of their
symptoms. Of these respondents, 58.8% (623/1,059) and
31.4% (333/1,059) reported that the symptoms were attrib-
uted to neurologic deficits in diabetes and orthopedic dis-
ease, respectively (Table 3).

Reported problems in daily life

Approximately one-quarter of patients with bilateral foot
symptoms reported that their symptoms affected their daily
life [25.9% (458/1,768)], with the most common effects be-
ing an inability to walk for long periods [58.3% (267/458)]
and feeling anxious [58.1% (266/458)] (Table 3).

Understanding of treatment

Only 18.2% (322/1,768) of patients with bilateral foot
symptoms recognized that treatments were available to man-
age their symptoms; of those respondents who knew that
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Table 1. Patient and Disease Characteristics.

Characteristic

Patients (n=7,754)

Sex
Male
Female
Age, years
20 to 29
30 to 39
40 to 49
50 to 59
60 to 69
70 to 79
>80
Area
Hokkaido
Tohoku
Kanto
Chubu
Kinki
Chugoku
Shikoku
Kyushu and Okinawa
Type of diabetes
Type 1
Type 2
Unknown
Years since diagnosis
<5
5to <10
10to <15
215
Unknown
Recent HbAlc value
<6.0%
6.0% to <6.5%
6.5% to <7.0%
7.0% to <7.5%
7.5% to <10.0%
>10.0%
Unknown
Frequency of alcohol consumption
Do not drink
Drink occasionally
Drink every day
Smoking status
Never
Former smoker
Current smoker
Outpatient status
Visited hospital
On a home-visit basis
Be hospitalized
Clinical department
Diabetes
Internal medicine
Other
Medical institution
Clinic
University hospital

Hospital other than university hospital

Home-visit nursing station

Healthcare facility for the elderly

Other

6,852 (88.4)
902 (11.6)

15 (0.2)
160 (2.1)
992 (12.8)
2,449 (31.6)
2,734 (35.3)
1,378 (17.8)
26 (0.3)

395 (5.1)
488 (6.3)
2,835 (36.6)
1,271 (16.4)
1,589 (20.5)
405 (5.2)
181 (2.3)
590 (7.6)

359 (4.6)
7,173 (92.5)
222 (2.9)

1,733 (22.3)
2,191 (28.3)
1,660 (21.4)
2,110 27.2)
60 (0.8)

516 (6.7)
1,717 (22.1)
1,981 (25.5)
1,802 (23.2)
1,328 (17.1)

109 (1.4)

301 (3.9)

2,721 (35.1)
2,888 (37.2)
2,145 (27.7)

3,746 (48.3)
1,900 (24.5)
2,108 (27.2)

7,731 (99.7)
23(0.3)
5(0.1)

2,920 (37.8)
4,446 (57.5)
365 (4.7)

5,524 (71.5)
427 (5.5)
1,752 (22.7)
0 (0.0)

0 (0.0)
28 (0.4)

Data are shown as n (%).
HbAIc: hemoglobin Alc

there were treatments available, oral medications [64.6%
(208/322)] were the most commonly recognized (Table 3).

The tree analysis

For the patients with symptoms who consulted a doctor
regarding their foot symptoms, 11.8% (208/1,768) did not
understand the cause of their foot symptoms, and 4.0% (70/
1,768) reported having problems in their daily life (Fig-
ure a). For patients with foot symptoms who did not consult
a doctor about their symptoms, 28.3% (501/1,768) reported
not understanding the cause of their pain, and 2.6% (46/
1,768) reported having problems in their daily life (Fig-
ure b).

Discussion

The significance of this observational study is that it pro-
vides a contemporary analysis of the current status of sus-
pected DPNP in Japan using responses obtained from pa-
tients with diabetes in real-world clinical practice. Overall,
22.8% of respondents who met the study inclusion criteria
reported having some kind of bilateral foot pain, suggesting
that a potential diagnosis of DPNP should always be kept in
mind in diabetes practice. Despite changes in available treat-
ments, such as 0.0 ligands and SNRIs (13, 16-18), since a
large-scale Japanese survey was conducted between 2006
and 2007 (14, 27), the percentage of patients with pain
symptoms did not notably differ between the two studies.
This may indicate that the experience of patients with diabe-
tes has not improved in the past decade, although how the
extent of pain experienced was changed by the available
treatment was unclear.

Our survey found that 54.3% of respondents’ most recent
HbA 1c values were less than 7.0%, which was similar to the
finding from the previous study (45.3%) (27). In the 2016/
2017 guidelines for diabetes treatment in Japan, the manage-
ment target value for HbAlc was set at less than 7.0% for
the prevention of diabetes complications (16). Therefore, be-
cause at least half of respondents in our study had reached
this HbAlc management target, a high level of diabetes con-
trol can be inferred.

Among the patients who reported having some kind of bi-
lateral foot pain, most had slight pain. Although this study
did not analyze the consultation status with a doctor accord-
ing to the intensity of pain, it is speculated that the consulta-
tion status may differ depending on the intensity of pain.
This is supported by our finding that nearly half (44.7%) of
respondents who answered that they had pain did not con-
sult a doctor, with 89.4% of respondents indicating that this
was because they did not feel that they had symptoms of
sufficient severity to request a consultation. However, the
consultation rate in this study was higher than that reported
in a previous Japanese survey from 2012, in which 56% of
respondents indicated that they did not consult a doctor for
their symptoms (14), suggestive of a slowly growing patient
awareness of this condition and the possibility of obtaining
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Table 2. Patients Reporting Bilateral Foot (Below the Knees) Pain Symptoms and Persistence of Symptoms.

Patients (n=7,754)

By severity
Pain symptoms Overall Never Slightly =~ Moderately ~ Strongly  Very strongly

Any pain symptoms 1,768 (22.8) 5,986 (77.2) - - - -
Stinging pain 700 (9.0) 7,054 (91.0) 556 (7.2) 97 (1.3) 25(0.3) 22(0.3)
Electric pain 688 (8.9) 7,066 (91.1) 523 (6.7) 111 (1.4) 31(0.4) 23(0.3)
Burning pain 339 (4.4) 7415(95.6) 237(3.1) 63 (0.8) 23 (0.3) 16 (0.2)
Numbness 1,008 (13.0) 6,746 (87.0) 687 (8.9) 197 (2.5) 80 (1.0) 44 (0.6)
Pain induced by mild stimulation such as 189 (2.4) 7,565 (97.6) 130 (1.7) 35(0.5) 13 (0.2) 11 (0.1)
clothing touching the skin or cold wind
Hypoesthesia or hyperesthesia in the painful area 671 (8.7) 7,083 (91.3) 457 (5.9) 137 (1.8) 44 (0.6) 33(0.4)
Swelling or skin color change (red or purple) in 543 (7.0) 7,211 (93.0) 365 (4.7) 115 (1.5) 35(0.5) 28 (0.4)
the painful area

Persistence of symptoms (n=1,768)

<6 months 245 (13.9)

6 to <12 months 211 (11.9)

>12 months 1,036 (58.6)

Unknown 276 (15.6)

Data are shown as n (%).

treatment.

It was found that 40.1% of respondents who indicated
that they had some pain did not understand the cause of
their pain. Compared with a previous study (74.0%) (34),
fewer respondents reported not understanding the cause of
their pain symptoms in this study. In addition, greater num-
bers of patients reported consulting a doctor for their symp-
toms. These findings suggest that patient and doctor aware-
ness can be improved. Furthermore, evidence suggests that
improved patient awareness of the risk of neuropathy before
its onset can substantially improve the motivation to start
and adhere to anti-diabetic therapy (28, 29).

Overall, 25.9% of respondents said that they had some
pain symptoms and had symptoms that caused problems in
their daily lives, suggesting that there is a notable percent-
age of patients with diabetes mellitus who have disabling
symptoms associated with DPNP. The number of patients re-
porting problems in their daily lives who did not consult a
doctor was 83 (Supplementary material 3), corresponding to
18.1% of all respondents who answered that they had some
pain symptoms and had symptoms causing problems in their
daily lives. These findings support the importance of a diag-
nosis in such patients so that they can receive timely and
appropriate treatment.

The findings from the tree analysis allow us to make fur-
ther inferences from the patient responses and confirm some
of the key unmet needs for patients that remain to be ad-
dressed to improve their experiences and outcomes. For pa-
tients with symptoms who consulted a doctor regarding their
foot symptoms, 11.8% did not understand the cause of their
foot symptoms, and 4.0% reported having problems in their
daily life. In addition, for symptomatic patients who did not
consult a doctor about their symptoms, 28.3% did not un-
derstand the cause of their pain, and 2.6% reported having

problems in their daily life. These findings also indicate the
importance of improving patient understanding of their pain
symptoms and of accurately diagnosing DPNP. Furthermore,
a similar percentage of patients who consulted a doctor re-
ported problems in their daily life irrespective of their un-
derstanding of the causes of their pain, suggesting that un-
derstanding their condition does not affect associated prob-
lems with their daily life.

Although there is no international consensus concerning
the diagnosis of DPN, the 2016 JDS guidelines (13, 16) rec-
ommend the diagnostic standard or the simplified diagnostic
standard from the Toronto Diabetic Neuropathy Expert
Group (35). In addition to the confirmation of subjective
symptoms, simple neurological examinations are specified,
and a heart rate variability test is considered useful as an
autonomic nervous function test. However, because these
tests require time and proficiency to perform, it may be dif-
ficult to diagnose DPN in many patients with diabetes, par-
ticularly in outpatient settings. Thus, the use of a question-
naire to determine the presence of suspected DPNP through
the presence of subjective symptoms, as was used in our
study, is expected to support a clinical diagnosis.

A strength of this study was the large sample size. In ad-
dition, although this survey investigated the prevalence and
type of pain in patients with diabetes, it did not evaluate
pain scores using a particular scale; thus, the research condi-
tions were similar to prior Japanese studies, allowing us to
more easily make comparisons and identify changes since
the publication of previous data.

Several limitations associated with the present study war-
rant mention. First, compared with clinical trials, cross-
sectional studies such as ours carry limitations inherent to
the study design, including a risk of bias. Second, most of
the patients included in this study were men and under 80
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Table 3. Survey Results.

Outcome Patients

Healthcare consultation

Have you consulted a doctor about your foot symptoms? n=1,768
Yes 977 (55.3)
No 791 (44.7)

Please select the most appropriate reason for why you have not consulted n=791

a doctor for your foot symptoms
Not troubled enough to consult a doctor 707 (89.4)
The doctor looked busy 19 (2.4)
Other 65 (8.2)

Understanding of symptoms

Do you understand the cause of your foot symptoms? n=1,768
Yes 1,059 (59.9)
No 709 (40.1)

What do you understand to be the cause of your foot symptoms? n=1,059
Because of diabetic neuropathy 623 (58.8)
Because of orthopedic disease 333 (31.4)
Other 103 (9.7)

Problems in daily life

Do your foot symptoms affect your daily life? n=1,768
Yes 458 (25.9)
No 1,310 (74.1)

What problems in your daily life do you experience because of your foot n=458

symptoms?
Cannot walk for long periods 267 (58.3)
Feeling anxious 266 (58.1)
Everyday life is restricted 164 (35.8)
Sleep is disturbed 137 (29.9)
Other 22 (4.8)

Understanding of treatment

Do you know that there are treatments to improve your foot symptoms? n=1,768
Yes 322 (18.2)
No 1,446 (81.8)

Which of the following do you understand to be treatments to improve n=322

your foot symptoms?
Oral medicine 208 (64.6)
Compresses and patch medicines 40 (12.4)
Acupuncture and moxibustion massage 22 (6.8)
Injections 17 (5.3)
Other 35 (10.9)

Data are shown as n (%).

years old. This bias in terms of sex and age was due to bias
in the Rakuten panel used in this study. While the reason for
the sex-based bias in the Rakuten panel is unknown, the se-
lection bias in terms of age may have been related to the in-
ternet usage rate. According to data released by the Japanese
Ministry of Internal Affairs and Communications, the inter-
net usage rate for people >80 years old in Japan is low, at
about 20% (36), which may explain the low proportion of
elderly patients in the present study. Third, we used a web-
based survey, which may also have inherent limitations in
terms of objectivity. The accuracy of the results compared
with actual clinical practice might be limited, and there is
the possibility of selection bias, as a web-based survey is
more likely to be completed by patients who have familiar-

ity with online applications (younger versus older patients).
Thus, this posed a disadvantage to the already low propor-
tion of older patients registered in the Rakuten panel.
Fourth, patients who self-reported diabetes were asked to
complete the neuropathic pain questionnaire on their own,
which means that the findings are from the patient’s own
subjective responses without a confirmation of a diagnosis
by a doctor; therefore, this study may include patients who
do not have DPNP according to the current diagnostic crite-
ria. Fifth, in this study, approximately 30% of respondents
indicated that their pain was caused by an orthopedic dis-
ease. The reason for each response was also not explored in
detail, so this underlying information remains unknown.
However, older patients (>50 years old) may suffer from
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Experienced any pain
n=1768

Yes Consultation No
with a doctor
Q6_1
n=977 n=791
(55.3%) (44.7%)

Yes Understanding No
the cause of pain

Q7_1

n=769 n=208
(78.7%) | (43.5%) (21.3%) / (11.8%)

Yes Problems in daily life No
Q8_1

n=70 n=138
(33.7%) / (4.0%) (66.3%) / (7.8%)

Experienced any pain
n=1768

Consultation
with a doctor
Q6_1

Yes No

n=997 n=791
(55.3%) (44.7%)

Yes Understanding No
the cause of pain

Q7_1

n=290 n=501
(36.7%) / (16.4%) (63.3%) / (28.3%)

Yes Problems in daily life No

Q8_1

n=46 n=455
(9.2%) / (2.6%) (90.8%) / (25.7%)

Figure. The tree analyses a) of patients who experienced any pain and consulted a doctor (Q6_1) but
did not understand the cause of pain (Q7_1) and had problems in their daily life (Q8_1) and b) of
patients who experienced any pain but had not consulted a doctor (Q6_1) nor understood the cause of
their pain (Q7_1) and had problems in their daily life (Q8_1). Percentages are shown as (% of the
patients in this hierarchy)/(% of patients with any pain, n=1,768).
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foot pain symptoms due to underlying orthopedic disease,
and it is important to evaluate such patients carefully in or-
der to administer appropriate treatment. Sixth, we did not
analyze the results of each questionnaire by pain intensity
and type. Seventh, we did not investigate any correlation be-
tween the severity of pain and consultation with a doctor,
nor whether or not the study population was receiving treat-
ment for painful symptoms, and if they were, whether or not
such treatment had an effect. We also did not evaluate
whether or not patients who did not report symptoms were
already receiving treatment with SNRIs or 00 ligands. The
lack of information on current treatment for pain symptoms
may have interfered with the self-reporting of pain. Eighth,
we did not evaluate whether or not patients who had been
diagnosed with DPN had an understanding of the causes of
their symptoms. Finally, while the questionnaires used in the
present study were based on Japanese guidelines, these
questionnaires are not considered validated instruments for
diagnoses.

Conclusion

In conclusion, our study indicated that 22.8% of patients
with diabetes have symptoms of bilateral foot pain and that
this percentage has not changed appreciably in the past dec-
ade, despite good glycemic control and the introduction of
new therapies. In addition, approximately one-quarter of pa-
tients indicated that their symptoms affected their daily life.
DPNP is probably underdiagnosed as some patients do not
receive a medical consultation despite having problems in
their daily lives caused by their symptoms, and some pa-
tients do not understand the cause of their symptoms. It is
important for doctors to actively question their patients with
diabetes in order to identify those with DPNP that may ad-
versely affect their QOL.

All procedures were in accordance with the ethical standards
of the responsible committee on human experimentation (institu-
tional and national) and/or with the 1964 Declaration of Helsinki
and later versions. This study was also conducted in accordance
with the Japanese ethical guidelines for medical and health re-
search involving human subjects (37), the Act on the Protection
of Personal Information, and the revised Personal Information
Protection Act. Ethics review board approval by the Clinical Re-
search Promotion Network Japan (approval number: not speci-
fied) was obtained on May 23, 2019, before conducting the
study.

Informed consent was obtained from all patients who partici-
pated in this study.
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