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Title : The frequency and distribution of diabetes treatment discontinuations and patients’

characteristic in Tottori Prefecture, Japan

Introduction

Worldwide, people with diabetes increased to 422 million in 2014. Appropriate management in
primary care is essential to prevent neurological, ocular, renal and cardiovascular complications.
Despite treatment discontinuations can occur, studies on the issue are scarce. Our study aims to
clarify the frequency and distribution of diabetes treatment discontinuations in Tottori Prefecture

in Japan. The factors associated with treatment discontinuation were also explored.

Methods

A retrospective longitudinal study using national health insurance (NHI) claims data was
conducted. Insured people =40 y/o who were continuously enrolled in the NHI of Tottori from
2020 to 2021 were included. Participants with diabetes were identified using the record of
insurance claim in 2020. The diabetes patient whose record of diabetes care was not identified in
2021 was defined as a case of treatment discontinuation. After the descriptive analysis of the
frequency of treatment discontinuations, the age-adjusted discontinuation rates of the 19
municipal areas were illustrated in the coloured-outline map. Chi-square test was used to examine

the factors (e.g., demographic, medical use) associated with treatment discontinuation.

Results

A total of 15503 had diabetes in Tottori in 2020 and 968 (6.2%) discontinued treatment in the
following year. The distribution of discontinuation differed across the municipal areas. The
proportion of discontinuation was higher among women, younger patients, those with fewer
comorbidities, and patient without medication. The discontinuations among patient with diabetic

triopathy were observed.

Discussion

The study unveiled the occurrence of treatment discontinuation among diabetes patients. The
results show that discontinuation rate was concerning. Our findings suggest the hypothesis that
the accessibility to diabetologist or quality of care might attribute to the regional differences.
Future studies required to identify the factors of discontinuation and to develop the measures for

prevention. Moreover, the consequence of continuity of care for mild diabetes should be



investigated to share appropriate information with patient with early diabetes.

Learning Objectives

1. Appropriate management for diabetes in primary care is essential but studies on treatment
discontinuations are scarce.

2. The discontinuation rate was 6.2% per a year and the distribution of discontinuation differed
among the municipal areas.

3. Even the discontinuations among patient with diabetic triopathy were observed.
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Introduction

Diabetes reached 422 Million and is still increasing worldwide.

Glohally, Preventing complications is important.
>400,000,000 BUT unanswered questions are... causes
Diabetes How many treatment discontinuations occur? 2,000,000
Who discontinues treatment? Death

Methods T ————

l Propde b --|-\..-\.II-.-|: I dae g b vl
Study design A retrospective longitudinal study d — -.:.,. in .4...|.- P

Data National health insurance (NHI) claims data in Tottori e Y —m—
Participants  ndividuals with diabetes 40-74 y/o who were continu s
P ously enrolled in the NHI of Tottori from 2020 to 2021
An individual with diabetes whose care records were
Outcome not found in 2021 was defined as a treatment

discontinuation.

Stat analysis  Descriptive analysis and Chi squared test was used Figure 1. Participants selection flow

. . 0, 0, 0, 0, 0, 0,
6.2% discontinued treatment . 0% 5% 10%  15%  20%  25%
omen

in the following year e — Sex, P=0.02

LR/ S —
70-74 /0 s Age, P<0.01
Yoston —— Region, P=0.03
Central — s— 2

|

EN] ST RN NN

No. of morbidity,
P<0.0]
P<0.01

No. of triopathy,
P<0.01

Figure 3. Differences in % of treatment discontinuation

Conclusions

1. The study unveiled the picture of diabetes treatment discontinuation.
2. Severity of diabetes, accessibility of care, and social role may attribute.
3. Future studies need to investigate further factors of discontinuation.

ACKNOWLEDGEMENT: This study was approved by the Ethics Review Committee of Tottori. University Faculty of Medicine
(reference no. 22A057).We have no COI to declare. This work was supported by JSPS KAKENHI Grant Number JP22K 17394. FIERNE]
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Figure 2. Mapping of age-adjusted discontinuation rate
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Key facts

* The number of people with diabetes rose from 108
million in 1980 to 422 million in 2014. Prevalence has L
been rising more rapidly in low- and middle-income
countries than in high-income countries.

» Diabetes is a major cause of blindness, kidney failure,
heart attacks, stroke and lower limb amputation. o |

¢ Between 2000 and 2019, there was a 3% increase in o I
diabetes mortality rates by age. a

* In 2019, diabetes and kidney disease due to diabetes
caused an estimated 2 million deaths.

* A healthy diet, regular physical activity, maintaining a
normal body weight and avoiding tobacco use are ways to
prevent or delay the onset of type 2 diabetes. _

* Diabetes can be treated and its consequences avoided or =
delayed with diet, physical activity, medication and regular —

nemm

screening and treatment for complications. -

e

150

WHO. Diabetes. https://www.who.int/news-room/fact-sheets/detail/diabirtes =
EE£HEE. BRBIER KRB EOHEER TS SF145E107 28 B. https://www.mhlw.go.ip/content/10905000/001005975. pdf
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ABSTRACT

Objectives The prevention of treatment discontinuation
is crucial in mitigating the adverse consequences of
diabetes. This study aimed to identify the psychosocial
factors and patient experiences associated with the
discontinuation of diabetes treatment.

Design A cross-sectional study was conducted.

Setting A nationwide online survey with convenience
sampling.

Participants Participants, aged 40-79 years, who
reported living with diabetes, were included.

Primary and secondary outcome measures Treatment
continuation status was the outcome variable. Participants
who previously received regular treatment but were

not currently under medical care were classified as the
treatment discontinuation group. Psychological factors
(mood and anxiety disorders, self-esteem, procrastination),
social factors (loneliness, economic difficulties, adverse
childhood experiences) and patient experiences and
opinions regarding diabetes were assessed.

Results A total of 4715 individuals were included in the
analysis. After adjusting for confounders, psychological
distress (adjusted OR (AOR)=1.87, 95%Cl (1.06 to

3.30), p=0.032) and higher procrastination (AOR=2.64,
95% Cl (1.25 to 5.56), p=0.011) were significantly
associated with treatment discontinuation. Overall, 9.7%
of participants reported financial hardship, and 12.1%
reported diabetes burnout during their course of treatment.
Financial hardships (p=0.002), difficulty with child or older
adult care (p<0.001) and diabetes burnout (p=0.001)
were significantly more common in the treatment
discontinuation group than in the continuation group.
Conclusions Psychological distress and higher
procrastination levels were significantly associated with
diabetes treatment discontinuation, after adjusting for
potential confounders. The treatment discontinuation
group reported significantly more psychosocial challenges
than the continuation group. Healthcare providers and
systems should prioritise addressing the psychosocial
characteristics, experiences and challenges faced by
individuals with diabetes.

INTRODUCTION
The global prevalence of diabetes is
increasing, with an estimated 830million

," Hongja Kim," Yukiko Kaneda,* Yoneatsu Osaki

,' Shin-Ichi Taniguchi,? Tamaki Hosoda-Urban,® Daisuke Son,?
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study aimed to clarify the characteristics of dia-
betes treatment discontinuation through convenient
sampling from diabetes panels provided by a large
online survey agency.

= The cross-sectional, self-administered survey was
limited in capturing potential measurement errors in
treatment status.

= Well-validated measurement tools were used to
explore factors associated with diabetes treatment
discontinuation, although the cross-sectional design
and unmeasured confounding factors limit the abili-
ty to establish causal relationships.

= Patient experience was quantitatively assessed us-
ing an original questionnaire developed from face-
to-face interview data; however, the validity of the
measurement tool is somewhat limited.

people projected to be living with diabetes
by 2022." Diabetes represents a major health
burden owing to its association with microvas-
cular (blindness, kidney failure) and macro-
vascular complications (ischaemic heart
disease, stroke, lower limb arnputation).2 A
comprehensive review indicated that these
consequences can be avoided or delayed by
adequate glycaemic control.’

Although treatment persistence or adher-
ence is essential for optimal glycaemic control,
maintaining doctor visits and adhering to
prescribed regimens can be challenging for
patients with diabetes. Existing literature
indicates suboptimal treatment persistence
and adherence in this population.4 This lack
of treatment persistence lowers the likeli-
hood of achieving glycaemic control.” Non-
persistence or non-adherence is attributed
to longitudinal complications, mortality and
economic cost.’” Therefore, preventing treat-
ment discontinuation and promoting adher-
ence are critical aspects of diabetes care.

BM) Group
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While previous studies have explored factors associated
with adherence, contributing to adherence-promoting
interventions, the focus has primarily been on a limited
set of psychosocial factors.® To our knowledge, evidence
regarding patient experiences associated with treatment
adherence remains unclear. Considering the heteroge-
neity of healthcare systems and the current dynamics in
diabetes care, such as the emergence of new treatment
options, investigating both psychosocial factors and
patient experiences associated with diabetes treatment
discontinuation is warranted.

This study aimed to identify the psychosocial factors
and patient experiences associated with diabetes treat-
ment discontinuation.

METHODS

Setting and participants

This cross-sectional study used a structured online ques-
tionnaire distributed through Rakuten Research, which
maintains a panel of 2.2 million survey participants.’ From
the 18000 registered participants with diabetes, a conve-
nience sample of 10000 individuals aged 40-79 years was
recruited. Potential participants were presented with an
explanation of the study’s purpose, survey content and
data protection measures. Written informed consent was
obtained electronically via a checkbox prior to survey
completion. Participants were eligible if they answered
‘yes’ to a diabetes screening question used in the National
Health and Nutrition Survey (NHNS) Japan: ‘Have you
ever been told that you have diabetes at a medical insti-
tution or health checkup?’ (This includes diagnoses
of ‘borderline’, ‘diabetic condition’, ‘on the verge of
becoming diabetic’ or ‘high blood sugar’). For exclu-
sion criteria, we exclude the individuals who chose the
following option regarding their past diabetes treatment:
‘I have never visited a medical institution’, ‘I have visited
amedical institution but not regularly’ or ‘T used to visit a
medical institution regularly but my doctor told me that I
no longer need to visit for treatment’. Data were collected
in May 2024. Rakuten Research provided anonymised
data after quality control and removal of inappropriate
responses. This study was reported in accordance with the
STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) guidelines.

Measurements

Treatment discontinuation

Participants who reported previously receiving regular
diabetes treatment but not currently attending any
medical institution were classified as having discontinued
treatment. To assess treatment continuation, participants
were asked, ‘Are you currently receiving treatment for
diabetes? (This includes regular blood tests and lifestyle
modification counselling at medical institutions)’. Partic-
ipants who answered ‘Yes’ were classified as the treatment
continuation group. Participants who answered ‘No’
and who chose ‘I had been receiving regular treatments

in the past, but have not visited any medical institutions
since the last scheduled visit’ were classified as the treat-
ment discontinuation group. Individuals in the treatment
discontinuation group were asked to specify the duration
since their last scheduled visit from ‘<3 months’, ‘3—6
months’, ‘6-12 months’ and ‘>12 months’. The detailed
questionnaires are provided in online supplemental file
1.

Association of psychosocial factors with treatment discontinuation
Psychological factors (mood and anxiety disorders, self-
esteem, procrastination) and social factors (loneliness,
adverse childhood experiences (ACE)) were assessed.
Psychological status was measured using the Kessler
Psychological Distress Scale (K-6, cut-off >10 points),"" "
the Rosenberg Self-esteem Scale'” and the Pure Procras-
tination Scale.'® ' Social factors were assessed using the
UCLA (University of California, Los Angeles) loneli-
ness scale (cut-off >6 points)15 1% and the ACE for Japa-
nese questionnaire.17 As established cut-off values were
unavailable for the Rosenberg Self-Esteem Scale and the
Pure Procrastination Scale, scores were categorised into
quartiles. The number of ACE items selected was catego-
rised as 0, 1 or >2.

Patient experience and opinions regarding diabetes

Five questions regarding patient experiences and opin-
ions were developed based on thematic analysis of face-
to-face interviews with people who had discontinued
diabetes treatment. Local community nurses in three
municipal areas recruited potential interviewees. Using
this convenience sampling, six individuals agreed to
participate in the interviews. Interviews were conducted
by a researcher at community centres or city halls of
each local area. Verbatim transcript of audio record-
ings was analysed to generate the questionnaire items.
For example, participants were asked, ‘Please select the
following that apply to your experience since you started
diabetes treatment’, with response options including:
‘Financial hardship’, ‘Difficulty continuing treatment
owing to personal injury or illness’, ‘Difficulty continuing
treatment owing to child or older adults care’, ‘Difficulty
affording treatment owing to family conflict, divorce,
abuse, or domestic violence’, ‘Tired of making all kinds
of efforts for diabetes or burnt out’, ‘Embarrassment or
guilt about diabetes treatment owing to social stigma’,
‘Refrained from hospital visit because of the COVID-19
pandemic’ and ‘Medical institution refusal because of the
COVID-19 pandemic.” Details of the other four question-
naires are provided in online supplemental file 1.

Demographic and clinical variables

Demographic data, including sex, age, residential
area, highest educational attainment, annual house-
hold income and occupation, were collected. Health
behaviour (smoking, alcohol use, health check-up atten-
dance within the past year), health literacy measured by
Communicative and Critical Health Literacy (CCHL)"®

2
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and knowledge of diabetes (number of items selected
correctly out of eight options: blindness, loss of sensation
in limbs, kidney failure, stroke or heart attack, suscepti-
bility to cancer, susceptibility to infections, susceptibility
to dementia and delayed wound healing) were assessed.
Clinical factors, including the type of diabetes, years
since diagnosis and quality of primary care (measured by
Japanese version of Primary Care Assessment Tool Short
Form (JPCAT-SF)) 19 were also collected. Both CCHL and
JPCAT-SF scores were categorised into quartiles.

Statistical analysis

Cross-tabulations were performed to compare treatment
discontinuation and continuation groups across demo-
graphic, psychological and social variables. Supplemen-
tary, health behaviours, health literacy, knowledge of
diabetes and medical factors were also cross-tabulated by
treatment continuation status. 2 tests were used to assess
proportional differences between groups. Logistic regres-
sion analyses were conducted to examine the association
between the discontinuation of diabetes treatment and
psychosocial factors, adjusting for potential confounders.
Model fit was assessed using the Hosmer-Lemeshow test
(p>0.05). In Model 1, we adjusted for sex (binary), age
(categorical) and educational attainment (categorical).
Model 2 added annual household income (categor-
ical) to the covariates in Model 1. Model 3 was further
adjusted for diabetes type (type 2 vs other) in addition
to Model 2 covariates. Supplemental logistic regression
was performed using discontinuation of >3 months as the
outcome variable.

Regarding the questions on patient experience and
opinions, the proportion of individuals selected for each
option in the question was compared between the discon-
tinuation and continuation groups using the x? test.
Sample size was calculated based on preliminary health
insurance record analysis in a prefecture. Assuming that
the frequency of diabetes treatment discontinuation was
between 3% and 6%, we estimated that a sample of 5000
individuals, including at least 100 cases of treatment
discontinuation, was required to conduct multiple logistic
regression. A two-tailed significance level of p<0.05 was
applied for all tests except patient experience and opin-
ions. Bonferroni correction was applied to patient expe-
rience and opinion data to address multiple testing and
prevent false positives. Missing values in patient experi-
ence and opinion questions (n=24) were excluded from
analysis. Statistical analyses were performed using SPSS
Statistics for Windows (V.25.0; IBM, Armonk, New York,
USA).

Patient and public involvement
Patients and the public were not involved in the design,
conduct, reporting or dissemination of this research.

RESULTS

Data were obtained from 5000 participants who provided
informed consent. After eligibility verification, 4715
participants were included in the analysis (online supple-
mental file S2). Participant characteristics are detailed in
online supplemental file S3, including sex (86.8% men,
13.2% women), age (7.8% in their 40s, 28.6% in their
50s, 40.0% in their 60s, 23.6% in their 70s) and type of
diabetes (10.2% type 1, 81.0% type 2 and 8.8% unknown).
Residential area, highest educational attainment, annual
household income and occupation varied across the
groups. A total of 69 participants reported diabetes treat-
ment discontinuation, with 51 (73.9%) indicating discon-
tinuation for more than 3 months.

Comparing demographic variables between the treat-
ment continuation and discontinuation groups, the
proportion of annual household income was signifi-
cantly different (p=0.009) (table 1 and online supple-
mental file S4). The proportion of the lowest-income
group (<400million yen) was higher in the discontinu-
ation group (59.4%) than in the continuation group
(42.8%). Psychological distress (K-6>10, p=0.003) and
procrastination (p=0.006) differed significantly between
the treatment continuation and discontinuation groups.
Self-esteem (p=0.064), loneliness (p=0.187) and ACE
(p=0.617) did not differ significantly.

The results of the logistic regression analysis examining
the association between psychosocial factors and diabetes
treatment discontinuation are presented in table 2.
Psychological distress was significantly associated with
treatment discontinuation after adjusting for potential
confounders (Model 1: adjusted OR (AOR)=2.07, 95% CI
(1.18 to 3.63), p=0.011; Model 2: AOR=1.87,95% CI (1.06
to 3.31), p=0.032; Model 3: AOR=1.87, 95% CI (1.06 to
3.30), p=0.032). Similarly, the highest procrastination
group showed a consistent significant association with
treatment discontinuation (Model 1: AOR=2.92, 95% CI
(1.39 to 6.14), p=0.005; Model 2: AOR=2.66, 95% CI (1.26
to 5.62), p=0.010; Model 3: AOR=2.64, 95% CI (1.25 to
5.56), p=0.011). In a supplemental analysis using discon-
tinuation for more than 3 months as the outcome variable,
similar results were obtained, although the significant
association with psychological distress was modified after
adjusting for annual household income (online supple-
mental file S5).

Table 3 compares patient experiences between the treat-
ment continuation and discontinuation groups. Overall,
9.7% of the participants experienced financial hardship
and 12.1% experienced diabetes burnout during their
course of treatment. The proportions of those who expe-
rienced financial hardship (p=0.002), difficulty with
child or older adult care (p<0.001) and diabetes burnout
(p=0.001) were significantly higher in the treatment
discontinuation group than in the continuation group.
Additionally, 3.2% of the participants refrained from
hospital visits because of the COVID-19 pandemic, and
this proportion was significantly higher in the discontin-
uation group (13.3%) than in the continuation group
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Table 1 Comparison of demographic and psychosocial variables by treatment continuation status -9
Treatment continuation Treatment discontinuation g’:

(n=4646) (n=69) 3"

n (%) n (%) P value -é"

Sex 0.975 =
Men 4034 (86.8) 60 (87.0) 5
Women 612 (13.2) 9 (13.0) >
Age 0172 _ 2
40-49 years 361 (7.8) 8 (11.6) s =
50-59 years 1324 (28.5) 23 (33.3) %_ §
60-69 years 1866 (40.2) 19 (27.5) 3 El
70-79 years 1095 (23.6) 19 (27.5) < §
Highest educational attainment 0.514 § h?,
Junior high school/high school/other 1583 (34.1) 28 (40.6) & §
Vocational school/junior or technical college 720 (15.5) 9 (13.0) E"- '3
University/postgraduate school 2343 (50.4) 32 (46.4) ?_: §
Annual household income 0.009 E. g
<4000 thousand Yen 1988 (42.8) 41 (59.4) '-E é
4010-6000 thousand Yen 1018 (21.9) 13 (18.8) E o
6010-10 000 thousand Yen 1122 (24.1) 6 8.7) 2 '%
>10010 thousand Yen 518 (11.1) 9 (13.0) =83
K-6 0003 =32
<9 points 3908 (84.1) 49 (71.0) % § §
>10 points: distress 738 (15.9) 20 (29.0) % §,'8
Rosenberg Self-esteem Scale 0.064 & 2=
0-25th percentile 1173 (25.2) 23 (33.3) g.é Q:T
25-50th percentile 1459 (31.4) 27 (39.1) § :i
50-75th percentile 1002 21.6) 8 (11.6) 33 3
75-100th percentile 1012 21.8) 11 (15.9) 2 3
Pure procrastination Scale 0.006 ‘-; _%
0-25th percentile 1185 (25.5) 10 (14.5) E §
25-50th percentile 1227 (26.4) 18 (26.1) g: %
50-75th percentile 1145 (24.6) 13 (18.8) g kA
75-100th percentile 1089 (23.4) 28 (40.6) 2 g—
UCLA loneliness scale 0.187 ; %
1-5 points 2918 (62.8) 38 (55.1) 3 S
6-9 points: loneliness 1728 (87.2) 31 (44.9) % §
Adverse childhood experience 0.617 § %
0 3329 (71.7) 47 (68.1) 3 2

1 740 (15.9) 14 (20.3) cé %
>2 577 (12.4) 8 (11.6) L
K-6, Kessler Psychological Distress Scale; UCLA, University of California, Los Angeles. §
&

(3.0%) (p<0.001). Supplemental analysis (online supple- Perceptions towards the necessity and importance E
mental files S6-S9) details patient perceptions of diabetes of treatment differed significantly between the treat- 2
treatment, feelings and requests toward healthcare =~ ment continuation and discontinuation groups (online S
professionals and future expectations. supplemental file S6). The proportion of participants g
who were dissatisfied with lifestyle guidance was higher s
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Table 3 Comparison of patient experiences between the treatment continuation and discontinuation groups

Treatment continuation

Treatment discontinuation

Total* (N=4691) (n=4631) (n=60)
n (%) n (%) n (%) P valuet
Financial hardship 0.002
No 4236 (90.3) 4189 (90.5) 47 (78.3)
Yes 455 9.7) 442 9.5) 13 (21.7)
Difficulty continuing treatment due to your own injury or illness 0.041
No 4589 (97.8) 4533 (97.9) 56 (93.3)
Yes 102 (2.2) 98 (2.1) 4 6.7)
Difficulty continuing treatment due to child or elderly care <0.001
No 4615 (98.4) 4561 (98.5) 54 (90.0)
Yes 76 (1.6) 70 (1.5) 6 (10.0)
Difficulty affording treatment due to family conflict, divorce, abuse or domestic violence 0.448
No 4645 (99.0) 4586 (99.0) 59 (98.3)
Yes 46 (1.0 45 (1.0) 1 (1.7)
Diabetes burnt out 0.001
No 4122 (87.9) 4078 (88.1) 44 (73.3)
Yes 569 (12.1) 553 (11.9 16 (26.7)
Diabetes stigma 0.174
No 4508 (96.1) 4448 (96.0) 60 (100.0)
Yes 183 3.9 183 (4.0) 0 (0.0)
Refrained from hospital visit because of the COVID-19 pandemic <0.001
No 4543 (96.8) 4491 (97.0) 52 (86.7)
Yes 148 (3.2 140 (3.0 8 (13.3)
Being refused to visit medical institution because of the COVID-19 pandemic 0.659
No 4676 (99.7) 4616 (99.7) 60 (100.0)
Yes 15 (0.3 15 (0.3) 0 (0.0

*Missing data was excluded (n=24).

TBonferroni correction was applied and p<0.00625 (0.05/8) was applied for statistical significance.

in the treatment discontinuation group than in the
continuation group (online supplemental file S7). While
treatment continuation status showed no significant
difference, medication cost burden was prevalent: 37.1%
found medication expensive, 15.8% requested health-
care professionals understand their financial burden and
41.8% anticipated cost-reduction assistance.

Online supplemental file S10 compares health
behaviours, health literacy, knowledge of diabetes and
medical factors between treatment groups, revealing
significant differences in alcohol consumption among
usual drinkers (p=0.009), health check-up use in the past
year (p<0.001) and type of diabetes (p<0.001).

DISCUSSION

This study investigated the psychosocial factors and
patient experiences associated with diabetes treatment
discontinuation. As our online survey used convenience
sampling, some degree of sampling bias from the target

population (all individuals living with diabetes in Japan)
was unavoidable. However, to assess the potential impact
of this bias, we analysed the demographic data of the
participants and compared it with available data. Our
findings revealed a higher male-to-female ratio and a
lower proportion of older participants compared with
individuals with diabetes in the NHNS data. Additionally,
the proportions of participants residing in the Kanto and
Kinki regions were slightly higher than those indicated in
national demographic data. To address these differences,
we focused on analysing associations rather than prev-
alence and interpreted the findings with caution. After
adjusting for confounders, psychological distress (K-6
score >10) and higher procrastination were significantly
associated with discontinuation. Supplemental analysis,
using a stricter definition of discontinuation (cessation for
>3 months postscheduled visit), supported these findings.
Experiences of financial hardship, difficulty with child or
older adult care and diabetes burnout were prevalent and
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significantly more common in the discontinuation group
than in the continuation group.

Depression is widely recognised as a factor in diabetes
treatment non-adherence.®* Mental health comorbidities
in individuals with diabetes increase mortality, hospitalisa-
tion, emergency care visits and promote a lower quality
of life, leading to societal economic burden.?™ The
American Diabetes Association recommends screening
for diabetes distress, depression and anxiety.24 % Consis-
tent with this, our findings indicate that psychological
distress correlates with treatment discontinuation. As a
mechanism, depression reduces energy and motivation,
making it more difficult to adhere to complex diabetes
care routines such as taking medications, maintaining a
healthy diet and engaging in regular exercise. Individ-
uals with depression may feel hopeless or believe they are
incapable of effectively managing their diabetes, which
can lead to disengagement from treatment. This suggests
that screening for and supporting psychological well-
being may help prevent discontinuation. While a system-
atic review indicates that psychosocial interventions can
improve glycaemic control and mental health, supporting
their use in preventing discontinuation, further cumula-
tive evidence is still needed.*

Furthermore, despite recommendations for psychoso-
cial care, a study across 17 countries found that Japan’s
diabetes care system ranked lowest in addressing patient
anxiety or depression.27 Therefore, healthcare profes-
sionals in Japan should address psychological concerns
during diabetes treatment.”® Disseminating appropriate
approaches to address psychological distress may help
reduce the risk of avoidable treatment discontinuation.

To our knowledge, no previous study has linked
procrastination to diabetes treatment discontinuation.
Procrastination is a form of failure in self-regulation. The
procrastination health model suggests that a tendency
to procrastinate is associated with negative health
outcomes by increasing stress levels, reducing healthy
behaviours and delaying treatment.* One study found
that procrastination was associated with several subse-
quent health outcomes, even after adjusting for psychoso-
cial confounders.”® Another study focused on behavioural
economics mechanisms (eg, time-inconsistent preference,
hyperbolic discounting or present-biased preference)®!
and suggested an association between procrastination and
the risk of obesity.”* As a mechanism, diabetes manage-
ment requires consistent and proactive behaviours, and
procrastination can result in delays or neglect of essential
self-care tasks, ultimately impacting treatment adherence.
Our findings suggest that individuals with high procras-
tination levels should be screened and monitored to
prevent diabetes treatment discontinuation and related
complications. One trial found that psychological therapy
may be effective in managing procrastination, but future
studies are needed to investigate whether interventions in
procrastination can benefit diabetes care.”

Financial burden is a major concern for people living
with diabetes. Previous studies have found that the cost

of medications affects adherence.” Consistent with prior
research, our findings suggest that medication costs
impact adherence,® with higher out-of-pocket expenses
correlating with lower adherence.® In Japan, people
are covered by universal health insurance, and patients
pay 30% of consultation and medication fees out-of-
pocket (10-20% for people over 75 years of age). Despite
universal health coverage, people living with diabetes
struggle with financial burdens. A need exists to minimise
out-of-pocket expenses for medications that are critical
for achieving optimum diabetes management. Strategies
to help reduce costs include the use of generic drugs
and combination of dosage forms.® Addressing finan-
cial hardship may prevent treatment discontinuation
by mitigating psychological distress, as income adjust-
ment attenuated their association. Financial support is
crucial for individuals facing increased healthcare costs
and limited job opportunities due to comorbid mental
illnesses. This study highlights the influence of psychoso-
cial patient experiences on diabetes treatment continua-
tion, supporting psychosocial assessment and treatment
burden screening in medical institutions. While causality
requires further investigation, healthcare professionals
should proactively assess these factors.

Perceptions towards the necessity and importance of
diabetes treatment differed significantly between the
treatment continuation and discontinuation groups. The
proportion of participants dissatisfied with lifestyle guid-
ance was higher in the treatment discontinuation group
than in the continuation group. Notably, 16.4% of partic-
ipants requested detailed explanations and easily under-
stood treatment plans, highlighting the importance of
the patient—physician relationship and communication
in treatment adherence. A previous study reported that
better patient—physician communication may improve
patients care outcomes.”” A trial in Japan found that an
intervention programme consisting of health educa-
tion, appointment reminders and physician benchmarks
decreased incomplete adherence.” Thus, patient—physi-
cian support may help prevent treatment discontinu-
ation. However, insufficient evidence exists regarding
the patient-physician relationship, and a better under-
standing of the influence of such relationships on treat-
ment discontinuation is required.*

Limitations

The implications of our findings are that screening for
psychological distress or procrastination, coordinating
care and mitigating financial hardship using generic drugs
and combination dosages could be valuable in preventing
treatment discontinuation in patients with diabetes.
However, this study has several limitations. First, selec-
tion bias was unavoidable. Participants, recruited nation-
wide, were limited to Rakuten Research online survey
registrants, potentially skewing the sample compared
with the general diabetes population. While a nationally
representative sample was ideal, it was not feasible. Our
study aimed to identify factors associated with diabetes

Kuwabara Y, et al. BMJ Open 2025;15:6103345. doi:10.1136/bmjopen-2025-103345
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treatment discontinuation, not its prevalence. The lower-
than-expected discontinuation numbers or rates may
result in either underestimation or overestimation of
the associated factors, potentially compromising the reli-
ability and validity of the results. While multivariate anal-
ysis was conducted to examine the associations, selection
bias still impacted the validity of the findings. Consid-
ering that the present results were obtained through an
internet survey, they should be interpreted with caution.
Setting feasibility aside, an ideal approach would involve
a study using a large sample size derived from nation-
ally representative data. Further investigation into the
factors affecting women may be worthwhile. Second,
information bias may exist owing to the self-report ques-
tionnaire. While Rakuten Research emphasises honesty
and sincerity and filters out low-quality responses, and
predictive variables were measured using scales vali-
dated in previous studies, outcome misclassification is
possible. The lower discontinuation prevalence suggests
any misclassification yielded a conservative estimate. In
previous longitudinal studies, researchers were able to
identify dropout rates over a span of several years, which
likely increased the total number detected. In contrast,
our cross-sectional study only captured individuals who
were currently attending medical appointments, without
accounting for those who may discontinue treatment
in the future. This limitation in dropout measurement
may have resulted in a lower observed discontinuation
rate. However, our aim was to explore the psychosocial
factors associated with treatment discontinuation rather
than to estimate its prevalence. A longitudinal study
is desirable to thoroughly identify cases of treatment
discontinuation; however, this is challenging in terms of
feasibility. Moreover, our supplemental analysis, which
modified the definition of treatment discontinuation
to a more conservative one (>3 months), demonstrated
the robustness of our findings. Third, the cross-sectional
study design and unmeasured confounding factors did
not allow for causal conclusions between psychosocial
factors, patient experience and treatment discontinua-
tion. Personality is generally considered to be both stable
and dynamic, meaning it includes aspects that remain
relatively consistent over time as well as those that can
change under certain circumstances. It is important to
acknowledge its limitations as a measurable variable,
particularly regarding causality and temporal relation-
ships. While longitudinal studies or trials are needed
to clarify this causality, existing research supports our
findings’ consistency. Applying our findings to strate-
gies that prevent treatment discontinuation is relevant
before establishing causality. Finally, the generalisability
of our findings is limited and should be interpreted with
caution. Treatment continuation status and patient expe-
rience may be influenced by the local healthcare system
of where the individuals reside. However, our findings
align with evidence from diverse countries.

Conclusions

Psychological distress and higher procrastination levels
are significantly associated with treatment discontinua-
tion, after adjusting for potential confounders. Several
psychosocial experiences were significantly more
common in the treatment discontinuation group than in
the continuation group (reference group). Healthcare
professionals and systems should prioritise addressing
these factors to minimise adverse outcomes for individ-
uals with diabetes.
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