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ABSTRACT

Introduction: Diabetic peripheral neuropathic
pain (DPNP), a symptom of diabetic polyneu-
ropathy (DPN), is underdiagnosed in people
with diabetes. To date, no studies have deter-
mined the relationship between diagnosis of
DPN and satisfaction with treatment for pain.
Additionally, the factors that influence satis-
faction with treatment for pain remain
unknown. This questionnaire study was con-
ducted to understand satisfaction with treat-
ment for pain among participants with diabetes
who experienced bilateral pain or numbness in
their feet.

Methods: This cross-sectional, observational,
web-based questionnaire study for participants
with diabetes and suspected DPNP was con-
ducted in Japan. Potential respondents were
registered in the INTAGE Disease Panel or the
Rakuten Insight Disease Panel. The primary
endpoint was the number and percentage of
participants who were satisfied with their DPNP
treatment. Secondary endpoints included par-
ticipant opinions regarding treatment-related
efficacy, side effects, and economic burden, and
factors affecting satisfaction with treatment.
Results: The questionnaire was accessed by
7565 potential participants; 777 met the eligi-
bility criteria (final analysis set). Satisfaction
with treatment for bilateral foot pain was low
(satisfied, 27.9%; neither satisfied nor unsatis-
fied, 42.2%; unsatisfied, 23.4%; very unsatisfied,
6.4%). Participants were somewhat more satis-
fied with treatment side effects than with
treatment efficacy and economic burden. Satis-
faction with treatment mainly differed by
improvement in actions in daily life, improve-
ment in quality of life, and communication
with doctors. The diagnostic testing rate for
DPN was low, and diagnosis was more common
in participants who complained of symptoms of
pain and numbness (any visit) versus those who
did not.
Conclusion: Participants with diabetes who
experience bilateral foot pain or numbness
reported a low level of satisfaction with treat-
ment for pain.
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PLAIN LANGUAGE SUMMARY

People with diabetes may develop diabetic
polyneuropathy and experience diabetic
peripheral neuropathic pain, which is often felt
as pain or numbness below the knee. This study
aimed to learn whether participants with dia-
betes who had pain or numbness in both feet
were satisfied with the pain treatment they
received. Factors affecting satisfaction with
treatment were also evaluated. Potential partic-
ipants with diabetes identified from two com-
mercial databases (INTAGE Disease Panel or
Rakuten Insight Disease Panel) of patients with
various diseases living in Japan were asked to
respond to our web survey. Besides satisfaction
with treatment for pain, participants were asked
about how well their treatment was working,
treatment side effects, how treatment affected
them financially, and what factors affected their
satisfaction with treatment. The main finding
was that only 27.9% of participants were satis-
fied with their treatment for foot pain and
numbness. Generally, participants were more
satisfied with treatment side effects than they
were with how well the treatment worked, and
how treatment affected them financially. Par-
ticipants were more satisfied if they had an
improved ability to perform everyday activities
or experienced an improvement in quality of
life with treatment. Participants were also more
satisfied if they communicated well with their
physician. The rate of diagnostic tests was low;
however, participants were more likely to
receive a diagnostic test when they complained
of pain or numbness than when they did not.
On the basis of these findings, we think
improvements in the treatment of foot pain or
numbness in those with diabetes are needed.

Keywords: Diabetic peripheral neuropathic
pain; Diagnosis; DN4; Satisfaction with
treatment for pain; Web survey

Key Summary Points

Why carry out this study?

It is estimated that approximately 6–37%
of people with diabetes have diabetic
peripheral neuropathic pain (DPNP)

However, the diagnosis rate for DPNP is
low, and treatment for this condition has
not progressed, suggesting a low level of
satisfaction with treatment in people with
DPNP

Using a web-based questionnaire, this
study aimed to examine satisfaction with
treatment for bilateral foot pain in
participants with diabetes who
experienced bilateral pain or numbness in
their feet

What was learned from the study?

Satisfaction with treatment for pain for
participants with diabetes who had pain
or numbness in both feet was 27.9%

Appropriate diagnosis and treatment of
DPNP and good communication with
doctors are needed to improve satisfaction
with treatment in these participants

DIGITAL FEATURES

This article is published with digital features,
including a summary slide and plain language
summary, to facilitate understanding of the
article. To view digital features for this article go
to https://doi.org/10.6084/m9.figshare.
14681004.

INTRODUCTION

One common complication of diabetes mellitus
is diabetic polyneuropathy (DPN), a major type
of diabetic peripheral neuropathy [1]. Diabetic
peripheral neuropathic pain (DPNP) is a
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symptom of DPN that often presents as abnor-
mal sensations, numbness, and pain generally
below the knee and in both legs [2]. Along with
these symptoms, patients may experience
problems with sleep, anxiety, depression, and a
reduced quality of life (QOL) [3–5]. DPNP is
reported to occur in those with diabetes melli-
tus at an incidence rate of 28% in the USA [6, 7],
between 6% and 34% in Europe [8], and
between 28% and 37% in Japan [9–11].

While there is no universal diagnostic stan-
dard for DPN, the USA [12], Europe [13], and
Japan all use an autonomic nerve function test
and a nerve conduction test to make a definitive
diagnosis. The Japanese Study Group of Diabetic
Neuropathy developed a set of simple diagnos-
tic criteria in which patients are tested for (1)
subjective symptoms that may occur as a result
of DPN, (2) decreased or absent bilateral Achilles
tendon reflex, and (3) decreased bilateral inter-
nal ankle vibration sensation [14]. If patients
test positive for two or more of these, they are
considered to have DPN. Similarly, the Japan
Diabetes Society recommends simple diagnostic
examinations for DPN, such as vibration sensa-
tion and Achilles tendon reflex tests [15].
Because such tests are time consuming and
require mastery of the procedure, it is likely that
some cases may be difficult to diagnose in dia-
betes outpatient clinics.

Some studies have indicated low implemen-
tation rates of diagnostic tests in Japan and low
physician awareness of DPN in patients, sug-
gesting that DPNP is underdiagnosed [16, 17]. A
large-scale survey of approximately 200,000
participants with diabetes was conducted in
Japan between 2006 and 2007 to learn more
about symptoms that patients experienced in
their feet [16]. This study found that 18.9% of
survey participants experienced a tingling sen-
sation in their toes and 20.1% experienced
numbness in their toes. Regarding DPN diag-
nostic tests, only 68.2% and 36.1% of partici-
pants had been given Achilles tendon reflex or
vibration sensation tests, respectively, indicat-
ing that not all participants with diabetes were
given the tests needed to diagnose DPN.

Sasaki et al. recently performed a web survey
to investigate the real-world status of bilateral
foot pain in participants being treated for

diabetes in Japan [18]. Of the 7754 survey
respondents, 22.8% had bilateral foot pain
symptoms. Among those with symptoms, 44.7%
didnot consult a doctor for their pain, 25.9%had
problems in their daily life due to their foot pain,
and 81.8% did not know that there were treat-
ments available to improve symptoms of foot
pain.

While there is a clear burden of bilateral foot
pain inpatients being treated for diabetes, neither
the relationship between the diagnosis of DPNP
and satisfaction with treatment for pain nor the
factors that influence satisfaction with treatment
for pain have been elucidated. A retrospective
study conducted in the USA found that up to half
of participants who were being treated for DPNP
discontinued their initial treatments within
3 months of initiation, suggesting a low level of
satisfaction with treatment and/or poor tolera-
bility [19]. This result and those fromour previous
web-based survey study indicate that patient sat-
isfaction with treatment for bilateral foot pain
symptoms may be insufficient.

It is important to understand that DPNP is an
underdiagnosed condition and that patients are
likelyunsatisfiedwith treatment for foot pain. This
understanding can help inform medical profes-
sionals who treat those with diabetes, which can
lead to improvements in the diagnosis and treat-
ment of DPNP and, subsequently, in QOL. This
observational, web-based study was conducted to
examine satisfaction with treatment for bilateral
foot pain in participants with diabetes who expe-
rienced bilateral pain or numbness in their feet.
Factors affecting satisfaction with treatment for
pain such as treatment efficacy, side effects, and
economic burden; communication with physi-
cians; satisfaction with daily life and QOL; treat-
mentpreferences;diagnostic testing; and timingof
diagnostic testing were also evaluated.

METHODS

Study Design

This was a cross-sectional, observational, web-
based questionnaire study for participants with
suspected DPNP. The study questionnaire was
designed to collect information on what
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participants with suspected DPNP thought
about various aspects of their care, including
satisfaction with treatment efficacy, side effects,
and economic burden. The specific questions
asked in the present study were based on those
asked in previously published survey studies of
satisfaction with treatment for patients with
psoriasis or chronic pain [20, 21]. Questions
from the Douleur Neuropathique 4 (DN4)
questionnaire, which is a screening tool for
neuropathic pain, were also included [22, 23].

The study protocol was approved by the
ethics review board at the Kitamachi Clinic
prior to conducting the study (August 19, 2020).
All procedures were conducted in accordance
with the ethical standards of the responsible
committee on human experimentation, both
institutional and national, and/or with the
Helsinki Declaration of 1964 and later versions.
This study was also conducted in accordance
with the Japanese ethical guidelines for medical
and health research involving human subjects
[24], the Act on the Protection of Personal
Information, and the revised Personal Infor-
mation Protection Act. The study was registered
with the University hospital Medical Informa-
tion Network Clinical Trials Registry
(UMIN000041981). All participants provided
electronic informed consent to participate.

Participants

Participants with diabetes who were registered
in the INTAGE Disease Panel (INTAGE Inc.,
Tokyo, Japan) [25] or those with type 1 diabetes,
type 2 diabetes, diabetic nephropathy, or dia-
betic neuropathy who were registered in the
Rakuten Insight Disease Panel (Rakuten Insight,
Inc., Tokyo, Japan) [26] were eligible to partici-
pate in the study. The composition ratio of the
gender and age of participants with diabetes
(type 1, type 2, other) was calculated using the
values reported in a patient survey conducted
by the Ministry of Health, Labor and Welfare of
Japan [27] as reference values. The target num-
ber of participants for each gender and age was
set so that the distribution of gender and age
would match as closely as possible to the refer-
ence values. This information was used to

randomly extract eligible participants from the
disease panel, and survey invitations were dis-
tributed. Randomization was carried out using
software specifically utilized by each of the
companies providing the panels (INTAGE Inc.
and Rakuten Insight, Inc.); however, the details
cannot be disclosed. This process was utilized
for all eligible potential participants with dia-
betes mellitus who received an invitation to
participate.

After eligible participants received the survey
invitation, they were screened using the fol-
lowing inclusion and exclusion criteria. Partic-
ipants were included if they were at least
20 years old, were receiving outpatient treat-
ment for diabetes at the time of study registra-
tion, had pain or numbness in both feet and
had consulted a doctor about those symptoms,
and were able to comprehend and appropriately
answer the study questions. While a confirma-
tion of self-reported diabetes diagnosis was not
required, outpatient treatment for diabetes
implied a definitive diagnosis by a medical
professional. Participants were excluded if they
were involved in market research or advertis-
ing/marketing, were members of the news
media, were healthcare providers, or were
employees of pharmaceutical companies. The
exclusion criteria were intended to minimize
the possibility of false responses, to limit bias,
and to improve the reliability of the survey
results. Potential respondents who met all the
inclusion criteria and none of the exclusion
criteria and who provided electronic informed
consent were included in the study.

Data Collection and Management

Study data were collected between November 9
and 16, 2020 using a one-time web question-
naire that was expected to take approximately
10 min to complete. Anonymity of respondents
was required by INTAGE Inc. and Rakuten
Insight, Inc. An email containing the web link
to the web-based questionnaire was sent to each
potential participant. The questionnaire was
written and conducted in Japanese. Participants
filled in the questionnaire as a self-completion
survey with instructions provided for each
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question, and response data were recorded and
collected electronically and stored in a database.

Data collection was concluded after the tar-
get number of responses was reached and con-
firmed by INTAGE Healthcare Inc. and
approved by Daiichi Sankyo Co., Ltd (Tokyo,
Japan). Collected data were compiled, cleaned,
and reviewed by INTAGE Healthcare Inc., fol-
lowed by final confirmation and database lock
by the data manager and statistical analysis
manager. No data corrections were allowed after
the database lock. This survey was designed so
that participants were unable to submit their
answers unless they completed the question-
naire in a fixed order. Therefore, there were no
missing data.

Study Endpoints

The primary endpoint was the number and
percentage of participants who reported satis-
faction with treatment for bilateral foot pain
based on a scale of 1 (very satisfied) to 5 (very
unsatisfied). The secondary endpoints included
the number and percentage of participants who
reported (1) satisfaction with treatment for
bilateral foot pain in regard to efficacy (Q13-1),
side effects (Q13-2), and economic burden
(Q13-3) (from 1 [very satisfied] to 5 [very
unsatisfied]); (2) degree of improvement in
actions in daily life (ADL) provided by treat-
ment for bilateral foot pain (Q15, from 1 [very
well] to 5 [very poor]); (3) improvement in QOL
provided by treatment for bilateral pain (Q16,
from 1 [very well] to 5 [very poor]); (4) degree of
communication with doctors (Q17, from 1 [very
well] to 5 [very poor]); (5) participant under-
standing regarding the cause of DPNP symp-
toms (Q20, symptoms due to DPN, orthopedic
disease, or other); and (6) participant preference
for bilateral foot pain treatment (Q22, relative
to current treatment: stronger treatment, con-
tinuation of current treatment, or weaker
treatment). For the secondary endpoints, the
first four questions listed had five levels of
responses and the final two questions listed had
three possible options. Other endpoints inclu-
ded subgroup analysis of satisfaction with

treatment for bilateral foot pain according to
selected baseline and disease characteristics.

Subgroup analysis for satisfaction with
treatment for bilateral foot pain was conducted
using the following stratification factors: gen-
der, age, duration of bilateral foot pain,
improvement of ADL by treatment for bilateral
foot pain (Q15), improvement in QOL by
treatment for bilateral foot pain (Q16), degree
of communication with doctors (Q17), presence
of a treatment plan, preference for bilateral foot
pain treatment (Q22), groups with C 3 or\3
‘‘yes’’ in the DN4 questionnaire (in total and
according to whether the participant received
treatment; a score of C 3 in the DN4 question-
naire is the criterion for determining whether
DPNP is suspected), ‘‘yes’’ or ‘‘no’’ group for each
item in the DN4 questionnaire, method of DPN
diagnosis, timing of DPN diagnosis, Numerical
Rating Scale (NRS) score groups (1–3, 4–6, and
7–10), duration of diabetes, recent glycated
hemoglobin (HbA1c) value, and type of treat-
ment for pain.

Statistical Methods

To achieve the maximum width of the 95%
confidence interval (CI) of each survey question
within ± 5%, it was determined that 400 par-
ticipants were needed for the analysis set. The
analysis set consisted of participants who
met all of the inclusion criteria and none of the
exclusion criteria, and provided electronic
informed consent.

Summary statistics were calculated for con-
tinuous variables, and calculations of the
number and percentage of participants were
used to summarize categorical variables related
to participant background. For the primary
endpoint, the percentage of participants who
reported satisfaction with treatment was calcu-
lated using the following formula: (Very satis-
fied ? Satisfied)/(Number of cases to be
analyzed) 9 100 (%). The 95% CIs were also
calculated. No hypothesis test was performed as
this was a survey of the current status of par-
ticipants suspected to have DPNP.

Subgroup analysis for satisfaction with
treatment for bilateral foot pain was conducted
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in the same manner as that of the whole pop-
ulation. All statistical analyses were performed
using SAS version 9.4 (SAS Institute, Inc., Cary,
NC, USA).

RESULTS

Participant Characteristics

Of the 7565 potential participants with diabetes
mellitus who accessed the questionnaire, 6430
provided electronic informed consent and 777
met the inclusion criteria and did not meet any
of the exclusion criteria and responded to the
questionnaire (analysis set). Almost half of the
participants included in the present study were
also included in a previously published web
survey that utilized the same patient panels
[18]. Participant characteristics are shown in
Table 1. The percentage of male participants
was 69.8%, the most common age group was
60–69 years old (29.9%), and most participants
had type 2 diabetes (90.6%). Overall, 18.7% of
participants were diagnosed with diabetes
within the last 5 years and 38.7% were diag-
nosed at least 15 years ago. The most recent
HbA1c value was 6.5% to\7.0% for 24.7% of
participants, which is within the target range
for HbA1c set for the prevention of complica-
tions by the Japan Diabetes Society [28]. Most
participants were treated for their pain at a
clinic (63.6%) or a department of diabetes
(51.2%).

Pain-related characteristics of the partici-
pants are shown in Table 2. Most participants
(71.7%) had experienced bilateral foot pain for
at least 1 year, with the most common symp-
toms of pain (DN4 questionnaire) being
numbness (75.5%), tingling (48.9%), and elec-
tric shocks (41.1%). Oral medication was the
most common type of treatment for pain
(49.5%). The mean ± standard deviation (SD)
NRS, which reflects current pain and numbness,
was 4.07 ± 2.35. There were 337 (43.4%) par-
ticipants who answered ‘‘yes’’ to at least three
questions on the DN4 questionnaire. The most
common method to diagnose DPN was reported
as ‘‘complaints of pain or numbness’’ (73.5%),
with other diagnostic tests used for less than

Table 1 Participant background characteristics

Characteristic Participants
(n = 777)

Gender

Male 542 (69.8)

Female 235 (30.2)

Age, years

20–29 3 (0.4)

30–39 31 (4.0)

40–49 92 (11.8)

50–59 222 (28.6)

60–69 232 (29.9)

70–79 170 (21.9)

C 80 27 (3.5)

Type of diabetes

Type 1 47 (6.0)

Type 2 704 (90.6)

Unknown 26 (3.3)

Most recent HbA1c value, %

\ 6.0 64 (8.2)

6.0 to\ 6.5 124 (16.0)

6.5 to\ 7.0 192 (24.7)

7.0 to\ 7.5 173 (22.3)

7.5 to\ 10.0 160 (20.6)

C 10.0 28 (3.6)

Unknown 36 (4.6)

Duration of diabetes, years

\ 5 145 (18.7)

5 to\ 10 179 (23.0)

10 to\ 15 143 (18.4)

C 15 301 (38.7)

Unknown 9 (1.2)

Comorbidities

Dyslipidemia 256 (32.9)

Hypertension 418 (53.8)
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50% of participants and nerve conduction tests
used in only 18.1% of participants. Neuropathy
diagnostic testing of all types was performed
more often when the participant complained of

Table 1 continued

Characteristic Participants
(n = 777)

Outpatient status

Going to hospital 771 (99.2)

On a home-visit basis 10 (1.3)

Hospitalized 4 (0.5)

Clinical department

Diabetes 398 (51.2)

Internal medicine 336 (43.2)

Other 43 (5.5)

Medical institution

Clinic 494 (63.6)

University hospital 73 (9.4)

Hospital other than university

hospital

207 (26.6)

Home-visit nursing station 0 (0.0)

Healthcare facility for the elderly 1 (0.1)

Other 2 (0.3)

Frequency of alcohol consumption

Do not drink 390 (50.2)

Drink occasionally 247 (31.8)

Drink every day 140 (18.0)

Smoking status

Never 416 (53.5)

Former smoker 173 (22.3)

Current smoker 188 (24.2)

Data are presented as n (%) unless otherwise noted
HbA1c glycated hemoglobin

Table 2 Pain-related participant characteristics

Characteristic Participants
(n = 777)

Duration of bilateral foot pain, years

\ 0.5 72 (9.3)

0.5 to\ 1.0 83 (10.7)

C 1.0 557 (71.7)

Unknown 65 (8.4)

Symptoms of pain according to the DN4 questionnaire

Burning sensation, yes/no 99 (12.7)/678 (87.3)

Painful cold, yes/no 245 (31.5)/532 (68.5)

Electric shocks, yes/no 319 (41.1)/458 (58.9)

Tingling, yes/no 380 (48.9)/397 (51.1)

Pins and needles, yes/no 170 (21.9)/607 (78.1)

Numbness, yes/no 587 (75.5)/190 (24.5)

Itching, yes/no 161 (20.7)/616 (79.3)

DN4 questionnaire

‘‘Yes’’ to C 3 337 (43.4)

‘‘Yes’’ to\ 3 440 (56.6)

Diagnosis of neuropathy

Achilles tendon reflex test

Received 359 (46.2)

Never received 374 (48.1)

Unknown 44 (5.7)

Vibration sensation test

Received 244 (31.4)

Never received 475 (61.1)

Unknown 58 (7.5)

Pain sensation test

Received 270 (34.7)

Never received 438 (56.4)

Unknown 69 (8.9)
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Table 2 continued

Characteristic Participants
(n = 777)

Complaints of pain or numbness

Received 571 (73.5)

Never received 157 (20.2)

Unknown 49 (6.3)

Autonomic nerve function test

Received 305 (39.3)

Never received 409 (52.6)

Unknown 63 (8.1)

Nerve conduction test

Received 141 (18.1)

Never received 575 (74.0)

Unknown 61 (7.9)

Timing of diagnosis

Achilles tendon reflex test

At first visit 126 (16.2)

When complaining of pain or numbness 152 (19.6)

Regular 53 (6.8)

Unknown 61 (7.9)

Vibration sensation test

At first visit 70 (9.0)

When complaining of pain or numbness 109 (14.0)

Regular 46 (5.9)

Unknown 41 (5.3)

Pain sensation test

At first visit 78 (10.0)

When complaining of pain or numbness 132 (17.0)

Regular 50 (6.4)

Unknown 37 (4.8)

Complaints of pain or numbness

At first visit 139 (17.9)

Table 2 continued

Characteristic Participants
(n = 777)

When complaining of pain or numbness 335 (43.1)

Regular 135 (17.4)

Unknown 29 (3.7)

Autonomic nerve function test

At first visit 77 (9.9)

When complaining of pain or numbness 107 (13.8)

Regular 99 (12.7)

Unknown 47 (6.0)

Nerve conduction test

At first visit 44 (5.7)

When complaining of pain or numbness 65 (8.4)

Regular 38 (4.9)

Unknown 14 (1.8)

Type of treatment for pain

Oral medication 385 (49.5)

Topical medication 161 (20.7)

Injection 77 (9.9)

Non-pharmacotherapy 57 (7.3)

None 303 (39.0)

NRS, mean ± SD 4.07 ± 2.35

Established treatment goal 476 (61.3)

Adherence to antidiabetic drugs

Take as instructed by doctor 665 (85.6)

Sometimes forget 98 (12.6)

Often forget 6 (0.8)

Hardly take as instructed 8 (1.0)

Duration of treatment for pain, years

\ 0.5 61 (7.9)

0.5 to\ 1.0 65 (8.4)
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pain or numbness at any visit. Most participants
(61.3%) had an established treatment goal.

Study Endpoints

Primary Endpoint
Regarding satisfaction with treatment for bilat-
eral foot pain, 27.9% of participants (95% CI
24.8%, 31.2%) were either ‘‘very satisfied’’ or
‘‘satisfied’’, 42.2% were ‘‘neither (satisfied nor
unsatisfied)’’, 23.4% were ‘‘unsatisfied’’, and
6.4% were ‘‘very unsatisfied’’ (Fig. 1).

Secondary Endpoints
The results for the secondary endpoints are
shown in Fig. 2. For all three questions regard-
ing satisfaction with treatment (efficacy, Q13-1;
side effects, Q13-2; economic burden, Q13-3),
most participants answered ‘‘neither’’. For Q13-
1 and Q13-3, the proportion of participants who
answered either ‘‘satisfied’’ or ‘‘very satisfied’’
was lower than the proportion who answered
either ‘‘unsatisfied’’ or ‘‘very unsatisfied’’. The
opposite was true for Q13-2, with more partici-
pants being satisfied (‘‘satisfied’’ and ‘‘very sat-
isfied’’ combined) than unsatisfied
(‘‘unsatisfied’’ and ‘‘very unsatisfied’’ combined).
Most participants reported that they did not
experience any change (‘‘neither’’) in ADL (Q15)
or QOL (Q16) with the treatment provided. Of
those who reported a change, more reported an
improvement (‘‘well’’ or ‘‘very well’’) than a
reduction (‘‘poor’’ or ‘‘very poor’’) in ADL and
QOL. Most participants were satisfied ([60%;
‘‘well’’ (46.6%) and ‘‘very well’’ (17.0%) com-
bined) with the level of communication they
had with their doctor about their bilateral foot
pain (Q17). Over half (56.4%) of participants

indicated that the cause of their bilateral foot
pain was DPN (Q20). Regarding participants’
opinion on their current treatment for bilateral
foot pain (Q22), most (58.6%) were happy to
continue their current treatment; however,
32.0% wished to have a stronger treatment than
they were currently receiving.

Other Endpoints
Subgroup analysis for satisfaction with treat-
ment for bilateral foot pain according to select
participant and disease characteristics is shown
in the Supplementary Material and Tables 3 and
4. The results of satisfaction with treatment
according to participant background and dis-
ease characteristics are shown in the Supple-
mentary Material (Supplemental Table 1).
Satisfaction with treatment was similar for
males and females. Satisfaction among those in
the older age groups (between 40 and at least
80 years old) was between 22.2% and 31.0%.
Satisfaction with treatment was somewhat
lower among participants with a longer dura-
tion of pain (at least 1 year), and those with a
low NRS score (1–3) were more satisfied with the
treatment than those with higher scores. Par-
ticipants who had a recent HbA1c value C 6.5%
were less satisfied with treatment provided than
those with lower values. Among participants
who had been diagnosed with diabetes for at
least 5 years, satisfaction decreased with
increased duration of diabetes. Participants who
received injections for treatment of bilateral
foot pain had a higher level of satisfaction with
treatment than those who received other types
of treatment; participants who were not
receiving any treatment had the lowest level of
satisfaction with treatment.

The results of satisfaction with treatment
according to communication with doctors,
ADL, QOL, and treatment preference are shown
in Table 3. Satisfaction with treatment tended
to be higher among participants who reported
good communication with their doctor and
among those who had an established treatment
goal, which involves communication with
doctors. Participants who reported improve-
ments in ADL and QOL with treatment tended
to have a higher level of satisfaction with
treatment. Participants who reported that they

Table 2 continued

Characteristic Participants
(n = 777)

C 1.0 325 (41.8)

Unknown 23 (3.0)

Data are presented as n (%) unless otherwise noted
NRS Numerical Rating Scale, SD standard deviation, DN4
Douleur Neuropathique 4
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wished to have stronger treatment than they
were currently receiving tended to be less satis-
fied than those who preferred to continue their
current treatment or receive weaker treatment.

Satisfaction with treatment according to
DN4 questionnaire answers is shown in Table 4.
Participants who answered ‘‘yes’’ to at least three
questions on the DN4 questionnaire were less

Fig. 1 Participant satisfaction for treatment of bilateral foot pain (primary endpoint). The value reported for ‘‘Satisfied
(Total)’’ is the sum of ‘‘Very satisfied’’ and ‘‘Satisfied’’ responses. The 95% confidence interval is reported for participants who
were ‘‘Satisfied’’

Fig. 2 Participant satisfaction for survey questions Q13, Q15–Q17, Q20, and Q22 (secondary endpoints). Q13-1:
Satisfaction with treatment for bilateral foot pain regarding efficacy, Q13-2: Satisfaction with treatment for bilateral foot
pain regarding side effects, Q13-3: Satisfaction with treatment for bilateral foot pain regarding economic burden, Q15:
Improvement of ADL by treatment for bilateral foot pain, Q16: Improvement of QOL by treatment for bilateral foot pain,
Q17: Degree of communication with doctors, Q20: Understanding of the cause of pain symptoms, Q22: Preference for
bilateral foot pain treatment. ADL actions in daily life, DPN diabetic polyneuropathy, QOL quality of life
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satisfied with treatment than those who
answered ‘‘yes’’ to fewer than three questions
(25.5% vs 29.8%). For each symptom of pain
(according to the DN4), except for itching, sat-
isfaction was higher among participants who
answered ‘‘no’’ compared with those who
answered ‘‘yes’’. Those who reported experienc-
ing a feeling of pins and needles were least sat-
isfied with treatment (21.2%) compared with
participants who reported numbness (27.3%),
itching (29.2%), or all other symptoms of pain
(approximately 25% satisfaction for each).

Satisfaction with treatment according to the
test used for diagnosis and timing of the test is
shown in the Supplementary Material (Supple-
mental Table 2). There were no differences in
satisfaction with treatment between partici-
pants who were or were not diagnosed using
vibration sensation or autonomic nervous
function tests. For all other testing methods,
participants who had been diagnosed with each
test had a higher level of satisfaction with
treatment than those who had not been diag-
nosed. There were no notable differences in
satisfaction with treatment based on the timing
of diagnostic tests.

Comprehensive survey results according to
participant and disease characteristics are
shown in the Supplementary Material (Supple-
mental Table 3).

DISCUSSION

This observational, web-based study examined
satisfaction of treatment received for bilateral
foot pain in participants with diabetes who
experienced pain or numbness in both feet. As
expected, the participant group in our study
was similar to a previously published question-
naire study of patients with DPNP in regard to
age (50–79 years: both studies, about 80%),
gender (male: both studies, about 70%), and
HbA1c value (\ 7.0%: both studies, about 50%)
[29]. Nearly half of the participants had an
HbA1c value of\ 7.0%, indicating that many
participants had good control of their diabetes;
however, participant satisfaction was low
(27.9%), and participants may not have been
adequately treated for DPNP.

Table 3 Satisfaction with treatment by communication
with doctors, ADL and QOL improvement, and prefer-
ence for pain treatment

Satisfieda

n (%) 95% CI

Degree of communication with doctors

Very well (n = 132) 81 (61.4) 52.50, 69.71

Well (n = 362) 116 (32.0) 27.26, 37.12

Neither (n = 189) 16 (8.5) 4.92, 13.38

Poor (n = 80) 4 (5.0) 1.38, 12.31

Very poor (n = 14) 0 (0.0) 0.00, 23.16

Established treatment goal

Yes (n = 476) 156 (32.8) 28.57, 37.19

No (n = 301) 61 (20.3) 15.87, 25.26

Improvement of ADL by treatment for bilateral foot pain

Very well (n = 58) 45 (77.6) 64.73, 87.49

Well (n = 157) 91 (58.0) 49.83, 65.78

Neither (n = 427) 71 (16.6) 13.22, 20.50

Poor (n = 117) 10 (8.5) 4.17, 15.16

Very poor (n = 18) 0 (0.0) 0.00, 18.53

Improvement of QOL by treatment for bilateral foot pain

Very well (n = 40) 31 (77.5) 61.55, 89.16

Well (n = 163) 99 (60.7) 52.79, 68.28

Neither (n = 438) 78 (17.8) 14.34, 21.72

Poor (n = 107) 8 (7.5) 3.28, 14.20

Very poor (n = 29) 1 (3.4) 0.09, 17.76

Preference for bilateral foot pain treatment

Receive stronger treatment

(n = 249)

34 (13.7) 9.65, 18.56

Continue current treatment

(n = 455)

166 (36.5) 32.05, 41.09

Receive weaker treatment

(n = 73)

17 (23.3) 14.19, 34.65

ADL actions in daily life, CI confidence interval, QOL
quality of life
a The value reported for ‘‘Satisfied’’ is the sum of ‘‘Very
satisfied’’ and ‘‘Satisfied’’ responses
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Participants who were suspected of having
DPN based on answering ‘‘yes’’ to at least three
questions on the DN4 questionnaire (43.4%)
had a lower level of satisfaction compared with
those who answered ‘‘yes’’ to fewer than three
questions. Satisfaction with treatment was par-
ticularly low (19.6%) in untreated participants
with a DN4 score of at least 3. This may mean
that participants with suspected DPNP need
more appropriate treatment for their pain.

The factors that had the greatest influence
on satisfaction with treatment were improve-
ment in ADL, improvement in QOL, and com-
munication with doctors. A study of satisfaction
with treatment in patients who were treated for
chronic pain with a nonsteroidal anti-inflam-
matory or neuropathic pain drug reported sim-
ilar findings [21]. In that study, satisfaction with
treatment was higher in patients who reported
improved pain relief, improved ADL, and good
communication with their doctor.

A study conducted in Japan found that
93.5% of participants with diabetes who had
sensory symptoms in both legs had an abnor-
mal Achilles tendon reflex [30]. The findings of
that study indicate that Achilles tendon reflex
evaluation should be conducted when patients
are screened for DPN. Although it was the most
common test used to diagnose DPN in our
study, followed by autonomic nerve function,
pain sensation, vibration sensation, and nerve
conduction tests, the implementation rates of
these tests were low. Less than half of the par-
ticipants reported receiving each of the diag-
nostic tests. An online survey conducted in the
USA reported that 64% of healthcare

Table 4 Satisfaction with treatment by DN4 question-
naire answers

Satisfieda

n (%) 95% CI

DN4 score

C 3 (n = 337) 86 (25.5) 20.95, 30.53

\ 3 (n = 440) 131 (29.8) 25.54, 34.28

DN4 score of participants who were treated or untreated

for pain

C 3 and treated (n = 225) 64 (28.4) 22.65, 34.82

C 3 and untreated (n = 112) 22 (19.6) 12.74, 28.22

\ 3 and treated (n = 249) 81 (32.5) 26.75, 38.73

\ 3 and untreated (n = 191) 50 (26.2) 20.10, 33.01

Burning sensation

Yes (n = 99) 25 (25.3) 17.06, 34.98

No (n = 678) 192 (28.3) 24.95, 31.87

Painful cold

Yes (n = 245) 63 (25.7) 20.36, 31.67

No (n = 532) 154 (28.9) 25.13, 33.00

Electric shocks

Yes (n = 319) 82 (25.7) 21.00, 30.87

No (n = 458) 135 (29.5) 25.34, 33.88

Tingling

Yes (n = 380) 97 (25.5) 21.22, 30.22

No (n = 397) 120 (30.2) 25.75, 35.01

Pins and needles

Yes (n = 170) 36 (21.2) 15.29, 28.09

No (n = 607) 181 (29.8) 26.20, 33.63

Numbness

Yes (n = 587) 160 (27.3) 23.69, 31.05

No (n = 190) 57 (30.0) 23.58, 37.06

Itching

Yes (n = 161) 47 (29.2) 22.30, 36.87

Table 4 continued

Satisfieda

n (%) 95% CI

No (n = 616) 170 (27.6) 24.10, 31.31

CI confidence interval, DN4 Douleur Neuropathique 4
a The value reported for ‘‘Satisfied’’ is the sum of ‘‘Very
satisfied’’ and ‘‘Satisfied’’ responses
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professionals never had their patients complete
a DPN assessment questionnaire and only 41%
performed specific tests on all patients who
reported having symptoms of DPN [31]. Addi-
tionally, a cross-sectional study conducted in
the USA by Schumacher et al. reported that, of
the 71 study participants, only 22% reported
having a diagnosis of DPN even though 54%
reported having symptoms of pain in their
hands, arms, legs, or feet [32]. These results
suggest that the diagnosis rate of DPN is low
and that DPN is not only underdiagnosed in
Japan but also in the USA. We found that many
participants were tested when they complained
of symptoms, including pain and numbness,
indicating that communication of symptoms
may be an important trigger for testing. The
present survey reported no difference in satis-
faction with treatment between those who had
been diagnosed with DPN and those who had
not, suggesting that diagnosis alone did not
lead to a higher level of satisfaction with
treatment.

While the most frequent type of pain treat-
ment was oral medication, 46.3% of partici-
pants received no treatment (39.0%) or non-
pharmacotherapy (7.3%). These participants
had a lower satisfaction with treatment com-
pared with those who received other treat-
ments. Regardless, satisfaction with treatment
did not exceed 40% for any of the treatment
methods. These results indicate that treatment
type and method may influence patient satis-
faction and should be considered when making
treatment decisions.

A study conducted in the USA reported that
the most common symptom of pain among
participants with painful DPN (n = 20) was
numbness; this was also true for the present
study, though the rate of this symptom was
quite different between studies (Wiklund et al.
vs present study, 40% vs 75.5%) [33]. Addi-
tionally, 60% of participants in the study by
Wiklund et al. reported that their symptoms
affected their ability to do activities, while
72.3% of participants reported the same issue
(i.e., answered ‘‘neither’’, ‘‘poor’’, or ‘‘very poor’’
to satisfaction with treatment Q15: improve-
ment of ADL by treatment for bilateral foot
pain) in the present study. Another survey that

included participants with diabetes and painful
DPN (n = 31) reported that 61.3% noted an
impact on their QOL, though 64.5% of partici-
pants reported that this pain did not prevent
them from participating in activities [34]. This
survey also reported that, of the 15 participants
who were currently being treated for nerve pain,
66.7% were satisfied with their treatment. This
contrasts with the 27.9% reported in the present
study; however, it should be noted that not all
participants in the present study were receiving
treatment for their DPNP. While there are some
differences between studies, these are likely due
to differences in participant populations. The
present study limited participants to those with
pain in the lower limbs of both feet who had
consulted a physician regarding DPNP, while
the other two studies did not. Additionally, the
present study included substantially more
participants.

As previously noted, communication
between participant and doctor had a great
impact on whether the participant was satisfied
with treatment. In relation to this, having an
established treatment goal also positively affec-
ted satisfaction with treatment. Together, these
findings highlight the importance of good
patient–doctor communication. Our findings of
low overall satisfaction with treatment and the
strong influence of patient–doctor communi-
cation on satisfaction with treatment are in line
with the findings of the US survey study, sug-
gesting a need for improved communication
regarding management of DPNP between
patients and their doctors [31]. Poor commu-
nication between participants with type 2 dia-
betes and their doctors was also noted in a
Japanese survey study (2017–2018) evaluating
factors associated with reluctance to initiate or
continue oral antihyperglycemic agent (OAHA)
treatment for type 2 diabetes [35]. The
researchers reported a low to moderate level of
satisfaction with how physicians presented
treatment options (newly diagnosed, 17.3%;
current OAHA users, 47.2%; participants who
discontinued OAHA, 47.6%). Additionally, this
survey found that more than 50% of partici-
pants were unaware that neuropathic pain was a
potential complication of type 2 diabetes. After
learning this information, 34.8% of
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respondents reported that they were likely to
start or restart OAHA treatment. This study
further demonstrates the issues around
patient–doctor communication and appropriate
treatment for diabetes.

Despite the inherent limitations of web-
based surveys, they give researchers access to
large numbers of participants and the ability to
collect data over a short period of time. Addi-
tionally, survey data are relatively straightfor-
ward to analyze. Overall, surveys, such as the
one utilized in the present study, can provide
broad and valuable overviews of data. In fact,
several web-based surveys have been conducted
to obtain data related to the burden of diabetes
and DPNP among different populations of par-
ticipants with diabetes [18, 29, 35–39].

Our study had several limitations. First,
answers to the web-survey questionnaire were
based on information provided by the partici-
pants and were not confirmed by a doctor.
Second, a web-based questionnaire may have
led to respondent bias. Finally, participant
background was limited to the disease panel
used to identify potential respondents.

CONCLUSIONS

Participants with diabetes who experience pain
or numbness in both feet reported a low level of
satisfaction with treatment for bilateral foot
pain and would greatly benefit from improved
communication with doctors, receiving a diag-
nosis of DPN using appropriate clinical tests,
and receiving appropriate treatment for their
pain.
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