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ABSTRACT

Introduction: To identify factors associated
with treatment adherence and satisfaction in
patients with type 2 diabetes (T2DM) in Japan.
Methods: A web-based questionnaire survey
was conducted from 6 to 17 March 2019 in
patients with T2DM aged > 20 years receiving
diabetes treatment. Treatment adherence and
satisfaction were self-assessed/reported by the
patients. A multiple logistic regression model
and the chi-square test were used to assess
associated factors.

Results: Responders (N = 1000) were aged 63.8
(standard deviation 11.9) years, and 739
(73.9%) were male. Adherence to treatment was
reported in 941 (94.1%) patients and was sig-
nificantly associated with higher household
income (odds ratio [OR] 2.07, 95% confidence
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interval [CI] 1.11-3.86), age (OR 1.04, 95% CI
1.02-1.07), employment (OR 0.30, 95% CI
0.15-0.60) and having > 1 impaired basic
activity of daily living (BADL) (OR 0.33, 95% CI
0.13-0.82). Satisfaction with treatment was
reported by 575 (5§7.5%) and was significantly
associated with receiving/understanding guid-
ance on how pharmacologic therapies are tai-
lored (OR 1.73, 95% CI 1.19-2.51), male sex (OR
1.55, 95% CI 1.10-2.19), higher household
income (OR 1.45, 95% CI 1.09-1.94) and age
(OR 1.02, 95% CI 1.00-1.03). Treatment adher-
ence was negatively associated with lower
household income and having > 1 impaired
BADL in patients aged < 65 years, but not in
those aged > 65 years. Treatment satisfaction
was positively associated with higher household
income and receiving/understanding guidance
on exercise therapy and the importance of
achieving target haemoglobin Alc levels in
patients aged > 65 years, but with receiving/
understanding guidance on the tailoring of

pharmacologic therapies in patients
aged < 65 years.
Conclusion: Lower age, lower household

income, employment and impaired BADL may
negatively impact treatment adherence in
patients with T2DM. Appropriate physician
guidance may promote treatment satisfaction.
Ditfferences in perspectives between patients
aged < 65 and those aged > 65 years should be
considered.
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Trial  Registration: Japan  Pharmaceutical
Information Center, JapicCTI-194636.

Keywords: Diabetes  mellitus;  Type  2;
Medication  adherence;  Physician—patient
relations; Surveys and questionnaires

Key Summary Points

Why carry out this study?

Treatment adherence and satisfaction
impact the quality of diabetes care.

We investigated factors associated with
treatment adherence and satisfaction in
patients with type 2 diabetes (T2DM) in
Japan.

What was learned from this study?

Lower age, lower household income,
employment and impaired basic activity
of daily living may negatively impact
treatment adherence in patients with
T2DM.

Receiving and understanding guidance on
how pharmacologic therapies are tailored,
higher household income, male sex and
higher age may positively impact
treatment satisfaction in patients with
T2DM.

Different approaches may be effective
when attempting to improve T2DM
treatment adherence and satisfaction in
patients aged < 65 and > 65 years in
Japan.

INTRODUCTION

Type 2 diabetes mellitus (T2DM) is caused by
multiple genetic factors associated with reduced
insulin secretion or sensitivity, accompanied by
environmental factors such as overeating, lack
of exercise, obesity, stress and ageing [1, 2]. The
standard treatment of T2DM recommended by

the American Diabetes Association and the
Japanese Diabetes Society (JDS) begins with
medical nutrition/exercise therapy; if adequate
glycaemic control is not achieved despite the
continuation of these interventions, pharma-
cologic therapy is recommended [3, 4]. Patients
with diabetes are responsible for self-manage-
ment of their diet and lifestyle habits, moni-
toring blood glucose and taking medications in
a timely fashion [3, 4].

Prolonged hyperglycaemia increases the risk
of developing microvascular and macrovascular
complications [4], but this risk can be reduced
by achieving good blood glucose control [5-7].
To prevent microvascular complications, the
JDS sets the target haemoglobin Alc (HbAlc)
level in patients with diabetes at < 7% (or 8%
when side effects or other factors prohibit
treatment intensification) [4]. By avoiding dia-
betic complications, patients with T2DM can
maintain a good quality of life (QoL) and have a
life expectancy comparable to that of healthy
individuals [4, 8]. However, the proportion of
patients in Japan achieving their target HbAlc
level is suboptimal—approximately 50% of the
patients under treatment [5, 9]. Poor blood
glucose control not only significantly impacts
the life expectancy and QoL of patients with
T2DM, but also healthcare costs [10].

Poor medication adherence is associated
with poor blood glucose control [3, 11-13];
therefore, risk factors for poor adherence have
been extensively studied so that prevention
efforts can be implemented. Known risk factors
for low treatment adherence include younger
age [14-16], poor glycaemic control [17, 18] and
high treatment cost [14-16]. Other factors have
shown different results across studies and study
populations; these include gender [14-17, 19],
polypharmacy [14-18] and higher education
[14, 15]. In Japan, employment has been asso-
ciated with poor treatment adherence [20].

Good medication adherence is not only
associated with good blood glucose control, but
also treatment satisfaction [21-23]. The impor-
tance of treatment satisfaction in diabetes
management is well recognised [21, 23, 24]. A
number of questionnaires assessing patient-re-
ported outcomes including treatment satisfac-
tion, wellbeing and QoL have been developed
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[21, 25] and used to identify sociodemographic
and clinical factors associated with treatment
satisfaction in many countries. Of these, com-
mon positive factors include male sex [23, 26],
employment [27, 28], diabetes education
[28, 29] and good glycaemic control
[22, 26, 29, 30]. Other factors have shown both
positive and negative associations; these
include age [27, 30] and presence of diabetic
complications [23, 26, 27, 29, 31].

As daily self-management of diet, exercise and
medication is the foundation of diabetes treat-
ment, it may be effective to consider modifiable
factors affecting patient adherence and satisfac-
tion when optimising individual treatment
strategies. However, such factors have not been
well studied in Japan. Furthermore, factors
affecting patient adherence and satisfaction may
differ between relatively young and elderly
patients due to their different socioeconomical,
physio-psychological and financial backgrounds.
Three-quarters of people in Japan who were
‘suspected of having diabetes’—based on a
reported HbA1c value of > 6.5% or because they
were under diabetes treatment—were
aged > 65 years according to a national survey
in 2017 [32]. Yet, few studies have focused on
investigating  age-specific factors affecting
patient adherence and satisfaction.

To identity modifiable factors associated with
treatment adherence and satisfaction, we con-
ducted a web-based questionnaire on factors
encompassing patient demographics, disease and
physiopsychological status, the impact of receiv-
ing/understanding physician guidance on treat-
ment goals and diabetes management, and
socioeconomic status. Furthermore, we stratified
the factors by age group (< 65 or > 65 years) to
understand how their impact might differ
between young and elderly patients.

METHODS

Study Design and Setting

This study is an analysis of responses to a web-
based questionnaire survey conducted from 6 to
17 March 2019 in Japan. Survey participants
were recruited from registered members of

research panels (one general and one disease
focused) operated by Cross Marketing, Inc.
(Tokyo, Japan). Those who consented to par-
ticipate in the survey and reported having seen
a doctor or had been admitted to a hospital for
treatment of T2DM within the year prior to
January 2019 were invited to the survey via
email. The questionnaire was developed by the
authors (including a JDS-certified diabetologist)
in collaboration with Social Survey Research
Information Co. Ltd. (SSRI; Tokyo, Japan), with
the aim of surveying three areas of research
interest: (1) factors associated with T2DM
treatment adherence and satisfaction (the pre-
sent study); (2) factors associated with treat-
ment continuation/discontinuation and the
relationship between shared decision making,
T2DM treatment satisfaction and continuation
rate; (3) circumstances surrounding clinical
inertia in T2DM treatment. The questionnaire
was evaluated and revised by JDS-certified dia-
betologists among the authors to ensure that
the expressions were appropriate. The order of
answer options was randomised where appro-
priate to manage multiple-choice answer option
order bias. The questionnaire comprised eight
screening and 39 survey questions that required
single-choice, multiple-choice or numeric
answers, was designed to be completed within
15 min, and was written in Japanese (an English
version of the questionnaire is provided in the
Supplementary Information). The protocol for
this study was registered at the Japan Pharma-
ceutical Information Center (JapicCTI-194636).
Factors associated with T2DM treatment
adherence and satisfaction were assessed in the
overall patient population and in subgroups
separated by age (< 65 or > 65 years). Factors
associated with adherence in working patients
with T2DM were further assessed.

Participants and Study Size

Inclusion criteria for participation in the study
were an age of 20 years or older, a diagnosis of
T2DM, not a healthcare provider, and seeing a
doctor and receiving medication for treatment of
T2DM. The exclusion criterion was the provision
of inconsistent, erroneous or inappropriate
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responses. All excluded cases were documented
with justifications. The age composition of the
target study population was designed to match
that of people in Japan who are highly suspected
to have diabetes (based on a self-declared HbAlc
value of > 6.5% or because they were receiving
treatment for diabetes), as reported in the
National Health and Nutrition Survey by the
Japanese Ministry of Health, Labour and Welfare
[32]. Once the target proportion of predefined age
groups (20-39 years, 4%; 40-49 years, 10%; 50—
S9 years, 16%; 60-69 years, 27%; > 70 years,
42%) was reached, subsequent respondents were
excluded from the analysis. We aimed to collect
1,000 independent analysable questionnaire sur-
vey samples to ensure the enrolment of a suffi-
cient number of patients in the 20-39 year age
group. Collection of survey data was completed
when the target number of patients in each age
group was reached.

Statistical Analysis and Software

Survey response data were tabulated using the
Hideyoshi Dplus software (SSRI, Tokyo, Japan)
and stored in Excel files. Treatment adherence
was assessed in survey question Q11 (What per-
centage of the time do you take your antidiabetic drugs
(including injections) as specified (timing, number of
times)? Answer between 0% (I never take it) and
100% (I always take it); see the Supplementary
Information); patients who entered a value of
> 80% were deemed as being adherent to their
treatment, whereas patients were deemed as
being nonadherent when they entered a value
of < 80%. Treatment satisfaction was evaluated
on a five-point Likert scale ranging from “mostly
satisfied” to “mostly dissatisfied”. Participants
who answered “mostly satisfied” or “somewhat
satisfied” to survey question Q22 (Tell us how
satisfied you are with your current diabetes treatment;
see the Supplementary Information) were deemed
as being being satisfied with their treatment, and
whereas they were deemed as being unsatisfied
when the answers were selected from the
remaining three options (scale ranging from
“neither satisfied nor dissatisfied” to “mostly dis-
satisfied”). Outcomes from twenty additional
questions  surveying factors encompassing

training, education, understanding of treatment
goals and diabetes management, and socioeco-
nomic status (S1-S3, Q1, Q3, Q21, Q22,
Q28-Q36; see the Supplementary Information)
were binarised (groupings of the answer options
are shown in Tables 2 and 3; see “Variable” and
“Reference”), except for age and disease duration.
The outcome data were then used as independent
variables in a multiple logistic regression model
after testing for multicollinearity (the cutoff for
the pairwise correlation coefficient was 0.8), with
treatment adherence or satisfaction as the
dependent variable. The adjusted odds ratio (OR)
and the two-sided 95% confidence interval (CI)
for each factor were calculated and tested using
the Wald test with a significance level of 5% in
BellCurve for Excel version 3.10 (SSRI, Tokyo,
Japan).

The chi-square test was used with a signifi-
cance level of 5% to examine the factors
affecting treatment adherence in patients who
were employed. Where multiple comparisons
were made against the same group of patients,
the p-values were adjusted to correct for multi-
ple hypothesis testing using the false discovery
rate method [33]. When at least one cell of the
contingency table had an expected frequency
smaller than 5, the p-values were adjusted using
Yates's correction.

To ensure data quality, SSRI was employed to
check the data independently of the authors
using Excel functions to locate any inconsis-
tencies, errors or malicious answers.

Ethics Compliance

This study was conducted in compliance with
the Ethical Guidelines for Medical and Health
Research Involving Human Subjects and their
guidance [33, 34], and in accordance with the
ethical principles of the 1964 Declaration of
Helsinki and the International Conference on
Harmonisation Guideline for Good Clinical
Practice. The study was reviewed and approved
by the ethics committee at the Research Insti-
tute of Healthcare Data Science, Tokyo (receipt
no. RI2018017). All participants consented to
participate in the survey and could discontinue
the survey at any time. All responses were
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anonymised at the time of data collection in an
unlinkable manner.

RESULTS

Participants

Of the 1,124 survey respondents, 1,000 were
included in the analysis. Of the 124 excluded
responses, 109 were excluded to match to the
age distribution of patients with T2DM in Japan
[32], 9 were excluded because the time spent
completing the survey was deemed too short
(<4min), 5 were excluded because the
respondent gave the same answer for multiple
questions, and 1 was excluded because of an
inappropriate answer given for Q15 (Tell us the
main reasons why you would be reluctant to inten-
sify your diabetes treatment; see the Supplemen-
tary Information).

Patient Characteristics

According to the completed survey forms, the
mean age of the analysed patients was 63.8 years,
73.9% were male, and the mean age of initial
diagnosis was 50.1years (Table 1). Patients
received care at clinics (59.5%) or at hospitals
(40.5%). The most frequent comorbidities repor-
ted by the patients were hypertension (44.5%),
dyslipidaemia (21.0%) and obesity (12.9%); the
most common complications were diabetic
retinopathy (8.3%), diabetic neuropathy (7.7%),
and myocardial infraction (7.7%).

Treatment Adherence and Satisfaction

In the overall population, 941 (94.1%) and 575
(57.5%) patients were classified as adherent and
satisfied, respectively. Of the participants aged
> 65 and < 65 years, treatment adherence was
evident in 96.9% and 90.4%, and treatment
satisfaction in 62.9% and 50.4%, respectively.

Factors Affecting Treatment Adherence

In the overall population, treatment adherence
was positively associated with increased age (OR

Table 1 Patient characteristics

Patient characteristic (N = 1000)
Age (years), mean & SD 63.8 + 11.9
When diabetes was indicated/suspected 492 &+ 11.9
from test results (years), mean + SD
When the patient first saw a doctor for ~ 50.1 + 11.7
their diabetes (years), mean £+ SD
Duration of diabetes® (years), mean = SD  14.6 £+ 9.9
Male 739 (73.9)
Employed 398 (39.8)
Diabetes care is primarily received at
Clinic 595 (59.5)
Hospital 405 (40.5)
Type of clinical department:
Diabetes/metabolic endocrinology 388 (38.8)
General internal medicine 570 (57.0)
Other 42 (4.2)
Comorbidities
Hypertension 445 (44.5)
Dyslipidaemia 210 (21.0)
Obesity/metabolic syndrome 129 (12.9)
Mental illness 63 (6.3)
Kidney disease 13 (1.3)
Diabetic complications
Diabetic retinopathy 83 (8.3)
Myocardial infarction 77 (7.7)
Diabetic neuropathy 77 (7.7)
Diabetic nephropathy 40 (4.0)
Stroke 23 (2.3)
Arteriosclerosis obliterans 12 (1.2)
Highest level of educational attainment 467 (46.7)
(university)
Houschold composition
Living with spouse/partner 447 (44.7)
Two generations 325 (32.5)
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Table 1 continued

Table 1 continued

Patient characteristic (N = 1000) Patient characteristic (N = 1000)
Single 161 (16.1) Not explained 128 (12.8)
Three generations 49 (4.9) Values show are 7 (%) unless otherwise indicated

* Calculated as the difference between the current age and
Oth 18 (1.8 5
wers (18) the age when diabetes was indicated/suspected from test

Understanding the doctor’s explanation results
regarding: 8D standard deviation
The goal of achieving the HbAlc target
level 1.04, 95% CI 1.02-1.07; p=0.002) and a

Understood 819 (81.9) household income of > 4 million Japanese yen
_ (JPY) (OR 2.07, 95% CI 1.11-3.86; p = 0.022)
Did not understand 85 (8.5) (Table 2). Being employed (OR 0.30, 95% CI
Not explained 96 (9.6) 0.15-0.60; p = 0.001) and having > 1 impaired
b basic activity of daily living (BADL) (OR 0.33,
Diabetes 95% CI 0.13-0.82; p = 0.017) were negatively
Understood 827 (82.7) associated with treatment adherence. In
. patients < 65 years, treatment adherence was
Did not understand 86 (8.6) positively associated with a household income
Not explained 87 (8.7) of > 4 million JPY (OR 2.37, 95% CI 1.09-5.16;
Diabetic complications p =0.029), and was negatively associated with
having difficulties with > 1 impaired BADL (OR
Understood 864 (86.4) 0.27, 95% CI 0.08-0.92; p =0.036). Employ-
Did not understand 75 (7.5) ment was negatively correlated with treatment
. adherence in both age groups: patients aged
Not explained 61 (6.1) > 65 (OR 0.31, 95% CI 0.10-0.95; p = 0.040)
Nutrition therapy and < 65 years (OR 0.27, 95% CI 0.10-0.70;
p =0.007). A positive, though nonsignificant,
Understood 746 (74.6) association between treatment adherence and
Did not understand 120 (12.0) satisfaction was also observed in the overall
. 0, — .
Not explined 4G4 PoPUlation (OR 172, 95% CI 094314
Exercise therapy
Understood 679 (67.9) Factors Affecting Treatment Satisfaction
Did not understand 113 (11.3) . L .
A multiple logistic regression model was used to
Not explained 208 (20.8) assess the impact of parameters encompassing
Tailoring of pharmacologic therapy patient demographics, disease status, under-
standing of treatment goals and diabetes man-
Understood 710 (71.0) agement, and socioeconomic status on
Did not understand 162 (16.2) treatment satisfaction (Table 3). In the overall

patient population, treatment satisfaction was
positively associated with receiving and under-
standing guidance on how pharmacologic
therapies are tailored (OR 1.73, 95% CI
1.19-2.51; p = 0.004), male sex (OR 1.55, 95%
CI1.10-2.19; p = 0.013), a household income of
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2l o o ver 4 million JPY (OR 1.45, 95% CI 1.09-1.94;
&) i 2 § p =0.010) and increased age (OR 1.02, 95% CI
M 1.00-1.03; p=0.014). Most of the factors
& o affecting treatment satisfaction in patients
% g s F aged > 65 years differed from the factors
Slz] & @ affecting treatment satisfaction in patients
\.g g % i’ aged < 65 years; the former included receiving
vIB| L S and understanding guidance on the importance
of achieving target HbAlc values (OR 2.27, 95%
g CI 1.20-4.31; p = 0.012), receiving and under-
15| g & standing guidance on exercise therapies (OR
Ela] = © 1.72, 95% CI 1.04-2.86; p=0.035) and a
" household income of 4 million JPY or more (OR
= 5 = 1.59, 95% CI 1.08-2.33; p = 0.018). In patients
; 5] 3| 2| aged < 65 years, treatment satisfaction was sig-
g § f § nificantly higher in those who received and
12l g o g understood guidance on the tailoring of phar-
Nlo = s & macologic therapies (OR 3.00, 95% CI
2 1.60-5.64; p = 0.001). Males were significantly
2 & more satisfied with their treatment than females
o = in patients aged > 65 (OR 1.92, 95% CI
Il g 1.09-3.38; p = 0.024) and < 65 years (OR 1.76,
g 95% CI 1.09-2.82; p = 0.020).
SR EEIR
= g L4 Employment and Treatment Adherence
N -
<lof s s|3 The relationship between treatment adherence
= and patient employment was tested using the
g chi-square test, revealing a significant negative
g association between employment and treat-
Ei ment adherence (p =0.001, Fig.1). The pro-
£ portions of adherent patients were 97.0% and
2 89.7% among those who were unemployed and
g employed, respectively. To explore factors
N affecting treatment adherence in patients who
8 ] were employed, we used the chi-square test to
5 N examine the relationships between other
:ﬁ é Z‘S g parameters and treatment adherence (Fig. 2);
= among employed patients, adherence decreased
g as age decreased (20-39 years vs > 70 years;
S p=0.0011) and as the number of family gen-
§° 7 erations living together increased (partner only
:\| = j; % vs two generations [p = 0.0053], partner only vs
2 % g T B three generations [p=0.0102]). Treatment
E Q 2 2 3 adherence in employed patients was positively
g 2 = ?g v associated with a household income of > 4
o RS million JPY (p =0.0328) and treatment satis-
Z 2 é;’ ;E 2 § faction (p = 0.0354), and was negatively associ-
< | £ £ £ § v ated with having>1 impaired BADL
== A Aalda~
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O Adherence >80%
40

B Adherence <80%
60 80 100

Unemployed
n =602

Employed
n =398

Fig. 1 Association between adherence and employment. *p < 0.01 (chi-square test)

(p = 0.0002), having > 1 impaired instrumental
activity of daily living (IADL) (p = 3.0e—6) and
having been on an educational hospital admis-
sion programme for diabetes (p = 0.0018).
Treatment adherence was negatively associated
with having diabetic neuropathy (p = 0.0005).
All other factors tested showed no significant
association with treatment adherence (see
Fig. S1 in the Supplementary Information).

DISCUSSION

Factors affecting diabetes treatment adherence
and satisfaction have been extensively studied
worldwide; however, studies in Japan have been
limited. The present study explored potential
factors affecting treatment adherence and sat-
isfaction in T2DM management in Japan using
a web-based patient survey. Our analysis
examined differences in factors between
patients aged > 65 and < 65 years, and also
sought to investigate the impact of impairment
in activities of daily living (ADLs) on T2DM
treatment adherence and satisfaction for the
first time, to our knowledge.

Factors Affecting T2DM Treatment
Adherence in Japan

Positive factors associated with treatment
adherence in patients with T2DM in Japan were
higher age and household income; these find-
ings are consistent with previous studies in the
United States [15, 16]. A higher proportion of
satisfied patients were adherent compared with
unsatisfied patients, though the OR did not
reach statistical significance.

Our study shows that employed patients
were three times less likely to be adherent with

their treatment compared with unemployed
patients. This result is consistent with the
findings of the Japan Diabetes Outcome Inter-
vention Trial 2 (J-DOIT2), a nationwide large-
scale survey investigating reasons for treatment
discontinuation in patients with T2DM [20]. In
J-DOIT2, reported reasons for treatment dis-
continuation included (1) a lack of awareness of
the importance of prioritising treatment (citing
other priorities, including work, school and
family); (2) not recognising the need to receive
treatment (citing not seeing the doctor because
the patient was feeling well); and (3) the
financial burden of medical expense. These
findings underscore the importance of imple-
menting targeted interventions to promote
treatment adherence in working patients with
T2DM in Japan.

Having difficulties with > 1 BADL was
negatively associated with treatment adher-
ence in the overall population and in patients
aged < 65 years. The presence of impaired
BADL and IADL is considered when setting a
target HbAlc level for elderly patients [3, 4];
however, to our knowledge, the impact of
ADLs on treatment adherence has not been
reported. Further investigation is warranted to
clarify the relationship between treatment
adherence and impaired BADL, especially in
patients with T2DM aged < 65 years, and to
identify potential interventions to address the
reduced adherence.

Factors Affecting T2DM Treatment
Satisfaction in Japan

Two previous studies have reported that adher-
ence to treatment and perceived hypoglycaemia
are factors associated with treatment satisfac-
tion in patients with T2DM in urban districts in
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0O Adherence >80%

B Adherence <80%

(%)
Age 0 20 40 60 80 100
2038 (n=32) | 75.0 25.0
50-59 (n = 103) ] 89.3 K%
60-69 (n = 119) { 90.8
270 (n=74) | 98.6 1.4 I
Household composition
Single (n = 76) ‘ 89.5
Partner (n = 129) ‘ 96.9
Two generations (n = 156) ~ 85.9
Three generations (n = 30) 1 80.0
Household income
<4 million JPY (n = 126) ] 84.9
>4 million JPY (n = 272) ] 91.9
Treatment satisfaction
Yes (n=217) } 92.6 7.4 -
*
Basic activity of daily living
21 (n=27) | 66.7 33.3 ]
%k
None (n=371) ‘ 91.4 m
Instrumental activity of daily living
21 (n=21) | 57.1 42.9 ]
k%
None (n=377) l 91.5
Attendance to educational hospital admission programme
Yes (n=74) l 79.7 . :I
%k
No (n = 324) l 92.0 m
Diabetic complications
Diabetic neuropathy (n = 41) | 70.7
Diabetic retinopathy (n = 31) | 80.6 .
Myocardial infarction (n = 31) | 93.5 **
Diabetic nephropathy (n = 19) I 73.7
Stroke (n=6) | 100.0 0.0]
Arteriosclerosis obliterans (n = 6) I 100.0 0.0|
None (n = 305) 92.1 7.9

Fig. 2 Factors associated with treatment adherence in T2DM patients who are employed. *p < 0.05; *p < 0.01 (chi-square

test). “Includes those who are neither satisfied nor dissatisfied
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Japan [21, 22]. Some of the factors significantly
associated with treatment satisfaction in our
study were not found to be significant in those
previous Japanese studies, possibly due to the
difference in the study population; our study
enrolled patients across the nation who were
registered in panels operated by Cross Market-
ing, Inc.,, and the age distribution of the
patients was matched to that of patients with
T2DM in Japan according to a national survey
[32]. Our analysis identified factors that have
been reported as significant in studies from
multiple other countries in Europe, North
America and the Middle East; these include
increased age [30], male sex [23, 26] and higher
income [28]. A study from Qatar reported an
association between lower treatment satisfac-
tion and increased age [27]; this suggests that
age may impact treatment satisfaction in dif-
ferent countries differently.

Patients in the overall patient population
and among those aged < 65 years who received
and understood guidance on the tailoring of
pharmacologic therapies from their physician
were 1.7 and 3 times more likely to be satisfied
with their treatment, respectively, but patients
aged > 65 years who received and understood
such guidance were not significantly more sat-
isfied (Table 2). These results suggest that a
better patient understanding of how pharma-
cologic therapies are tailored may improve
treatment satisfaction, particularly in patients
with T2DM aged < 65 years. Most patients
aged > 65 years may have been receiving phar-
macologic therapies for a long enough time to
understand how their medications are selected
and to establish a habit of taking them, so
guidance may have less of an impact for those
patients. On the other hand, guidance on the
importance of achieving the target HbAlc for
maintaining normal QoL and life expectancy,
and on the importance of exercise therapy, did
increase the odds of being satisfied with the
treatment in patients aged > 65 years. To our
knowledge, this is the first report on modifiable
factors specifically associated with treatment
satisfaction in elderly patients with T2DM.
Elderly patients may be more mindful about
spending sufficient time on health maintenance
and exercise than  working  patients

aged < 65 years are, which would explain the
stronger impact of guidance on exercise therapy
in the elderly patients.

Treatment Adherence in Working Patients
with T2DM in Japan

Among working patients with T2DM, a corre-
lation between younger age and poor adherence
was evident, as in the overall population. These
results suggest that it is important to implement
support initiatives targeting younger patients in
Japan. Employed patients who had difficulties
in > 1 ADL were less frequently adherent com-
pared with those who did not, and employed
patients living with multiple family generations
(e.g., children and/or parents) were less fre-
quently adherent compared with those living
with their spouse or partner only. Further
investigation into strategies to neutralise the
negative impact of these factors may help
improve treatment adherence in these groups.
Employed patients who participated in an edu-
cational hospital admission programme for
diabetes were less frequently adherent than
those who had not; poor adherence may have
led to poor glycaemic control, which may have
resulted in the prescription of educational hos-
pital admissions. Interestingly, a recent study in
Japan has reported that patients who visited the
doctor’s office > 17 times over the past 3 years
were 24 times more likely to be adherent to
treatment (vs patients with < 17 visits) [17].
Thus, frequent guidance, communication, and
prompts to visit a clinic may play an important
role in promoting treatment adherence in
young employed patients. Finally, low treat-
ment satisfaction was associated with low
treatment adherence in employed patients,
suggesting that improving treatment satisfac-
tion may improve adherence in employed
patients with T2DM.

Limitations and Strengths

This study was an uncontrolled observational
study, and patients were limited to those who
were registered in research panels operated by
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Cross Marketing, Inc. and agreed to participate
in the survey. Sampling bias may be present
because of the nature of web surveys; however,
the age composition of the target study popu-
lation was designed to match that of patients
with T2DM in Japan [32] to minimise potential
bias. The analysis was based on the participants’
self-assessment and is limited by the lack of
objectivity and the potential for inaccuracies.
Further investigations are needed to validate the
findings of this study. A strength of this study is
that the questionnaire was designed to provide
a detailed account of the patients’ own per-
spective on diabetes treatment adherence and
satisfaction.

CONCLUSIONS

Lower age, female sex, lower household income
and not receiving or understanding physician
guidance on the tailoring of pharmacologic
therapies may negatively impact treatment sat-
isfaction. Lower age, lower household income,
employment and impaired BADL may nega-
tively impact treatment adherence. Appropriate
physician guidance and improved manage-
ment/prevention of ADL disability may be
effective in improving T2DM treatment adher-
ence or satisfaction. Factors significantly asso-
ciated with T2DM treatment adherence and
satisfaction differed between patients aged < 65
and those aged > 65 years, so such differences
should be considered in intervention strategies.
The results provide valuable insights into the
factors affecting treatment adherence and
treatment satisfaction in the management of
T2DM in Japan.
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