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form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

n Identifying information.
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E Relevant financial activities outside the submitted work.
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in general, not just in the area of EGFR or lung cancer.
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perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
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No other relationships/conditions/circumstances that present a potential conflict of interest
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Revision Required (BaliMedJ) The Relationship between Diabetes Distress and
HbA1c Level in Type 2 Diabetes Mellitus Therapy Patients: A Systematic Review

15 pesan

h < MART SONY WIBISONO <sony.wibisono@fk.unair.ac.id>

Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com> 5 Maret 2022 23.02

Kepada: zefo.kiyosi.wibowo-2018@fk.unair.ac.id, sony mudjanarko <sony.wibisono@fk.unair.ac.id>, khairina@fk.unair.ac.id
Cc: | Gede Putu Supadmanaba <supadmanaba@gmail.com>, septiawansaputra3@gmail.com

Dear Authors,
Thank you for submitting your article entitled: "The Relationship between Diabetes Distress and HbA1c
Level in Type 2 Diabetes Mellitus Therapy Patients: A Systematic Review"

Based on our author guidelines, Your article fulfilled the minimal required structure,
https://www.balimedicaljournal.org/index.php/bmj/pages/view/authorguidlines

In order to have a better-structured article, we suggest you edit based on a checklist and the
collection in our archive (https://www.balimedicaljournal.org/index.php/bmij/issue/archive ).

According to the new International regulation, please fulfill the requirements below:

1. Ethical clearance number/statement and/or informed consent at the end of the manuscript
(Confirmed).

. Please state your conflict of interest in the paper. (Confirmed)

. Please state the funding (if any) in your paper. (Confirmed)

. Please state each author's contribution. (Confirmed)

. Based on our proofreading application, we detected 34 critical grammatical errors.

. Please mention who the author were asses the article's quality and extract the data

. In Discussion, please add more discussion about each article included in this study

NO OB WN

According to our reviewers, your article need Minor Revision. Attached is the commentary file from
our reviewers. Please read it carefully and revised your manuscript accordingly.

Please revise your article and send it back to us in 7 days (March 13th 2022)

In addition, | do need to remind you that Bali Medical Journal is free to submit and Open Access
for our readers. However, if your manuscript is accepted for publication, as the author, you will be
charged 1,000 USD for APC. Your article will also be subjected for proofreading and editing
(Formatting, Lay outing, and Galey) which costs 100 USD.

For revising your article, we offer you editing and revising assistance which is provided by our
official editing partner REVISE and according to your revision status, it will cost 150 USD. Please
confirm if you agree with this information.

Thank you for trusting us with your hard work and we are looking forward for your response.
Warm regards,

Executive Editor BaliMedJ

Bali Medical Journal (BaliMedJ)
P-ISSN: 2089-1180

https://mail.google.com/mail/u/0/?ik=0acf60a29a&view=pt&search=all&permthid=thread-f%3A1726476330063485326 &simpl=msg-f%3A1726476330...
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zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id> 10 Maret 2022 20.09

Kepada: SONY WIBISONO <sony.wibisono@fk.unair.ac.id>

---------- Forwarded message ---------

Dari: Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com>

Date: Sen, 7 Mar 2022 pukul 22.23

Subject: Re: Revision Required (BaliMedJ) The Relationship between Diabetes Distress and HbA1c Level in Type 2
Diabetes Mellitus Therapy Patients: A Systematic Review

To: zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id>

Dear Author

Attached is the commentary file from our reviewers. Please read it carefully and revised your manuscript accordingly.
Please revise your article and send it back to us in 7 days (March 14th 2022) Please send the revision by replying to
this email

Also, please fulfill the ICJME Form and Author Contribution Form attached below

In addition, | do need to remind you that Bali Medical Journal is free to submit and Open Access for our readers.
However, if your manuscript is accepted for publication, as the author, you will be charged 1,000 USD for APC. Your
article will also be subjected for proofreading and editing (Formatting, Lay outing, and Galey) which costs 100 USD.

For revising your article, we offer you editing and revising assistance which is provided by our official editing partner
REVISE and according to your revision status, it will cost 150 USD.

Please confirm if you agree with this information.

Thank you for trusting us with your hard work and we are looking forward for your response.
Warm regards,

Executive Editor BaliMedJ

On Mon, Mar 7, 2022 at 7:46 PM zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id> wrote:
First of all, thank you for reviewing our article and giving some feedback, we really appreciate it and we will revise
it according to your comments. Based on this email, there was a statement about "attached is the commentary file from
our reviewers". We want to ask and confirm about this, Is there any commentary file from reviewers that was attached?
Because in this email and | checked my account in the journal web, there is no attached file about this. The second
question, where can we send our revised article? Is it sent back to this email or uploaded again on the web? Thank you
for your answer

[Kutipan teks disembunyikan]

3 lampiran

) 2986-BMJ-Commentary.pdf

https://mail.google.com/mail/u/0/?ik=0acf60a29a&view=pt&search=all&permthid=thread-f%3A1726476330063485326 &simpl=msg-f%3A1726476330...
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@ Contribution Details (3).docx
15K

ﬂ ICJME author ship criteria.pdf
658K

sony mudjanarko <sony.wibisono@fk.unair.ac.id> 11 Maret 2022 09.39
Kepada: Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com>

Dear BaliMeddJ Editor Team

Thank you for receiving our manuscript will be reviewed. We will immediately correct it according to the corrections of the
editor team and we will immediately send back the corrected manuscript.

regards

Sony Wibisono

Sent from Mail for Windows

[Kutipan teks disembunyikan]

zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id> 22 Maret 2022 14.56
Kepada: SONY WIBISONO <sony.wibisono@fk.unair.ac.id>

---------- Forwarded message ---------

From: zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id>

Date: Mon, Mar 14, 2022, 18:26

Subject: Re: Revision Required (BaliMedJ) The Relationship between Diabetes Distress and HbA1c Level in Type 2
Diabetes Mellitus Therapy Patients: A Systematic Review

To: Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com>

Dear Editor Bali Medical Journal,

First, we would like to say thank you for reviewing our article and answering our questions. We have read the reviewer
comments and suggestions. Hereby, our confirmation about some questions:

1. For method question number 1, we add in this revised version that if there were any articles with incomplete data, all
authors examined the reason and explanation for the missing data from those articles. The articles with precise
descriptions and supporting analysis were still included in this systematic review. DD score and HbA1c¢ were required
data for analyzing; the authors agreed minimally that the articles statistically explained the correlation, the articles still
included, although they do not describe the data.

2. For result question number 1, yes, the articles only published about percentage samples who got that score. The
percentage was not 100% because the other 33% samples were the samples with depression which exclusion criteria in
this systematic review. The explanation and categorization of DD, we have added in this revised version.

3. The other suggestions and revisions, we have added in this revised version

Thank you for your consideration reviewing this article, we are looking forward to hearing from you soon.

Pada tanggal Sen, 7 Mar 2022 pukul 22.23 Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com> menulis:
Dear Author

Attached is the commentary file from our reviewers. Please read it carefully and revised your manuscript accordingly.
Please revise your article and send it back to us in 7 days (March 14th 2022) Please send the revision by replying
to this email

Also, please fulfill the ICJME Form and Author Contribution Form attached below

https://mail.google.com/mail/u/0/?ik=0acf60a29a&view=pt&search=all&permthid=thread-f%3A1726476330063485326&simpl=msg-f%3A1726476330... 3/14
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In addition, | do need to remind you that Bali Medical Journal is free to submit and Open Access for our readers.
However, if your manuscript is accepted for publication, as the author, you will be charged 1,000 USD for APC. Your
article will also be subjected for proofreading and editing (Formatting, Lay outing, and Galey) which costs 100 USD.

For revising your article, we offer you editing and revising assistance which is provided by our official editing partner
REVISE and according to your revision status, it will cost 150 USD.

Please confirm if you agree with this information.

Thank you for trusting us with your hard work and we are looking forward for your response.

Warm regards,

Executive Editor BaliMedJ

On Mon, Mar 7, 2022 at 7:46 PM zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id> wrote:
First of all, thank you for reviewing our article and giving some feedback, we really appreciate it and we will revise
it according to your comments. Based on this email, there was a statement about "attached is the commentary file
from our reviewers". We want to ask and confirm about this, Is there any commentary file from reviewers that was
attached? Because in this email and | checked my account in the journal web, there is no attached file about this.

The second question, where can we send our revised article? Is it sent back to this email or uploaded again on the
web? Thank you for your answer

[Kutipan teks disembunyikan]

3 lampiran
@ Contribution Details_2986_The Relationship between Diabetes distress and hba1c.docx
17K
@ 2986-10606-1-RV_The Relationship between Diabetes Distress and hbalc Level.docx
273K
E ICJME author ship criteria_2986_The Relationship between Diabetes distress and hba1c.pdf
662K
zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id> 22 Maret 2022 15.20

Kepada: SONY WIBISONO <sony.wibisono@fk.unair.ac.id>

---------- Forwarded message ---------

From: Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com>

Date: Mon, Mar 7, 2022, 22:23

Subject: Re: Revision Required (BaliMedJ) The Relationship between Diabetes Distress and HbA1c Level in Type 2
Diabetes Mellitus Therapy Patients: A Systematic Review

To: zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id>

Dear Author

Attached is the commentary file from our reviewers. Please read it carefully and revised your manuscript accordingly.
Please revise your article and send it back to us in 7 days (March 14th 2022) Please send the revision by replying to
this email

Also, please fulfill the ICJME Form and Author Contribution Form attached below

In addition, | do need to remind you that Bali Medical Journal is free to submit and Open Access for our readers.
However, if your manuscript is accepted for publication, as the author, you will be charged 1,000 USD for APC. Your
article will also be subjected for proofreading and editing (Formatting, Lay outing, and Galey) which costs 100 USD.

For revising your article, we offer you editing and revising assistance which is provided by our official editing partner
REVISE and according to your revision status, it will cost 150 USD.

https://mail.google.com/mail/u/0/?ik=0acf60a29a&view=pt&search=all&permthid=thread-f%3A1726476330063485326&simpl=msg-f%3A1726476330... 4/14
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Please confirm if you agree with this information.

Thank you for trusting us with your hard work and we are looking forward for your response.
Warm regards,
Executive Editor BaliMedJ

On Mon, Mar 7, 2022 at 7:46 PM zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id> wrote:
First of all, thank you for reviewing our article and giving some feedback, we really appreciate it and we will revise
it according to your comments. Based on this email, there was a statement about "attached is the commentary file from
our reviewers". We want to ask and confirm about this, Is there any commentary file from reviewers that was attached?
Because in this email and | checked my account in the journal web, there is no attached file about this. The second
question, where can we send our revised article? Is it sent back to this email or uploaded again on the web? Thank you
for your answer

[Kutipan teks disembunyikan]

3 lampiran

E 2986-BMJ-Commentary.pdf
589K

@ Contribution Details (3).docx
15K

E ICJME author ship criteria.pdf
658K

zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id> 22 Maret 2022 15.44
Kepada: SONY WIBISONO <sony.wibisono@fk.unair.ac.id>

---------- Forwarded message ---------

Dari: Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com>

Date: Jum, 18 Mar 2022 pukul 23.27

Subject: Re: Revision Required (BaliMedJ) The Relationship between Diabetes Distress and HbA1c Level in Type 2
Diabetes Mellitus Therapy Patients: A Systematic Review

To: zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id>

Dear Authors,

Thank you for your revised manuscript and confirmation.

After considering the suggestion from reviewers and also the quality of your revision (assisted by REVISE), we decided to
accept your manuscript for publication. We are sorry for the lengthy process but the editing team has to meet the review
points provided by your reviewers.

Before we proceed the article, we do need to remind you that Bali Medical Journal is free to submit and Open Access for
our readers. However, if your manuscript is accepted for publication, as the author, you will be charged 1,000 USD for
APC. Your article will also be subjected for proofreading and editing (Formatting, Lay outing, and Galey) which costs 100
USsD.

Please confirm if you agree with this information.

Congratulations on the acceptance of your article. We are looking for your future publication.

Warm regards,

Executive Editor BaliMedJ

https://mail.google.com/mail/u/0/?ik=0acf60a29a&view=pt&search=all&permthid=thread-f%3A1726476330063485326&simpl=msg-f%3A1726476330... 5/14
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On Mon, Mar 14, 2022 at 7:26 PM zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id> wrote:
Dear Editor Bali Medical Journal,
First, we would like to say thank you for reviewing our article and answering our questions. We have read the reviewer
comments and suggestions. Hereby, our confirmation about some questions:
1. For method question number 1, we add in this revised version that if there were any articles with incomplete data, all
authors examined the reason and explanation for the missing data from those articles. The articles with precise
descriptions and supporting analysis were still included in this systematic review. DD score and HbA1c¢ were required
data for analyzing; the authors agreed minimally that the articles statistically explained the correlation, the articles still
included, although they do not describe the data.
2. For result question number 1, yes, the articles only published about percentage samples who got that score. The
percentage was not 100% because the other 33% samples were the samples with depression which exclusion criteria
in this systematic review. The explanation and categorization of DD, we have added in this revised version.
3. The other suggestions and revisions, we have added in this revised version
Thank you for your consideration reviewing this article, we are looking forward to hearing from you soon.

Pada tanggal Sen, 7 Mar 2022 pukul 22.23 Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com> menulis:
Dear Author

Attached is the commentary file from our reviewers. Please read it carefully and revised your manuscript accordingly.
Please revise your article and send it back to us in 7 days (March 14th 2022) Please send the revision by
replying to this email

Also, please fulfill the ICJME Form and Author Contribution Form attached below

In addition, | do need to remind you that Bali Medical Journal is free to submit and Open Access for our readers.
However, if your manuscript is accepted for publication, as the author, you will be charged 1,000 USD for APC. Your
article will also be subjected for proofreading and editing (Formatting, Lay outing, and Galey) which costs 100 USD.

For revising your article, we offer you editing and revising assistance which is provided by our official editing partner
REVISE and according to your revision status, it will cost 150 USD.

Please confirm if you agree with this information.

Thank you for trusting us with your hard work and we are looking forward for your response.
Warm regards,

Executive Editor BaliMedJ

On Mon, Mar 7, 2022 at 7:46 PM zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id> wrote:
First of all, thank you for reviewing our article and giving some feedback, we really appreciate it and we will revise
it according to your comments. Based on this email, there was a statement about "attached is the commentary file
from our reviewers". We want to ask and confirm about this, Is there any commentary file from reviewers that was
attached? Because in this email and | checked my account in the journal web, there is no attached file about this.
The second question, where can we send our revised article? Is it sent back to this email or uploaded again on the
web? Thank you for your answer

Bali Medical Journal (BaliMedJ)

P-ISSN: 2089-1180

E-ISSN 2302-2914

Indexed at:

Web of Science (WOS) Clarivate Analytics
SCOPUS Elsevier
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[Kutipan teks disembunyikan]

sony mudjanarko <sony.wibisono@fk.unair.ac.id> 22 Maret 2022 15.54

Kepada: Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com>, zefo kiyosi <zefo.kiyosi.wibowo-
2018@fk.unair.ac.id>, "khairina@fk.unair.ac.id" <khairina@fk.unair.ac.id>

Dear BaliMedJ Editor Team

We had received email on 18 March 2022 23: 27. Our manuscript with title The relationship between diabetes distress
and Hba1c level in type 2 diabetes mellitus therapy : A systemic review already your accept in the journal. We want the
next to payment APC and editing. Can we get the LOA is possible.

Looking forward you massage

Sincerely

Sony, Khairina and Zefo

Sent from Mail for Windows

From: sony mudjanarko
Sent: Friday, March 11, 2022 9:39 AM
To: Editor Bali Medical Journal

[Kutipan teks disembunyikan]

[Kutipan teks disembunyikan]

Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com> 22 Maret 2022 20.58

Kepada: sony mudjanarko <sony.wibisono@fk.unair.ac.id>
Dear Authors,
Thank you for your confirmation.

Attached below is the invoice for your article and please use the rate from your bank when you want to pay in IDR.

Also please send us the proof of your payment through this email, so we can process your article for publication.

Your LoA will send 1 or 2 days after we confirm your payment

Congratulations on the acceptance of your article. We are looking for your future publication.
[Kutipan teks disembunyikan]

ﬂ invoice-BMJ-2986.pdf
122K

Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com> 23 Maret 2022 23.41

Kepada: zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id>, sony mudjanarko <sony.wibisono@fk.unair.ac.id>,
khairina@fk.unair.ac.id

https://mail.google.com/mail/u/0/?ik=0acf60a29a&view=pt&search=all&permthid=thread-f%3A1726476330063485326 &simpl=msg-f%3A1726476330...
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Dear Authors,

Thank you for your confirmation.
Attached below is the invoice for your article and please use the rate from your bank when you want to pay in IDR.

Also please send us the proof of your payment through this email, so we can process your article for publication.
Your LoA will send 1 or 2 days after we confirm your payment

Congratulations on the acceptance of your article. We are looking for your future publication.

On Wed, Mar 23, 2022 at 5:52 PM zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id> wrote:
Dear Editor BalimedJ,
We would like to say thank you for accepting our manuscript in Bali Medical Journal. Our corresponding author
(sony.wibisono@fk.unair.ac.id) sent an email yesterday that agrees with the APC and proofreading and editing costs.
For the next email about mechanism of payment and LoA, could the email be sent to all authors email, is it possible?
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Sincerely

Sony, Khairina and Zefo

Pada tanggal Jum, 18 Mar 2022 pukul 23.27 Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com>
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Dear Authors,

Thank you for your revised manuscript and confirmation.

After considering the suggestion from reviewers and also the quality of your revision (assisted by REVISE), we
decided to accept your manuscript for publication. We are sorry for the lengthy process but the editing team has to
meet the review points provided by your reviewers.

Before we proceed the article, we do need to remind you that Bali Medical Journal is free to submit and Open Access
for our readers. However, if your manuscript is accepted for publication, as the author, you will be charged 1,000
USD for APC. Your article will also be subjected for proofreading and editing (Formatting, Lay outing, and Galey)
which costs 100 USD.

Please confirm if you agree with this information.

Congratulations on the acceptance of your article. We are looking for your future publication.
Warm regards,

Executive Editor BaliMedJ

On Mon, Mar 14, 2022 at 7:26 PM zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id> wrote:
Dear Editor Bali Medical Journal,
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Diabetes Mellitus Therapy Patients: A Systematic Review

To: zefo kiyosi <zefo.kiyosi.wibowo-2018@fk.unair.ac.id>
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soon as possible.

Otherwise, please let us know if you are already satisfied with the current revised manuscript. Inaccuracy in sending
the revised manuscript will affect the time of publication.

Warm regards,
Executive Editor BaliMedJ
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Thank you for trusting us with your hard work.
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ABSTRACT

Introduction: The success of therapy did not follow the increasing number of type 2 diabetes
mellitus patients. This systematic review aimed to evaluate the relationship between diabetes
distress and HbA Ic in type 2 diabetes mellitus patients during therapy.

Methods: The authors systematically searched databases (PubMed, Cochrane library, and
ScienceDirect) up to January 2021. Articles were screened according to PRISMA 2020
statements. The selection criteria of this study were patients’ characteristics, type of therapy,
and outcomes.

Results: The search started from 1.303 articles to 17 eligible articles. Furthermore, seventeen
studies included 11,976 patients. The mean HbAlc level was around 6.4% to 9.9%. The result
of diabetes distress scores were five studies with low scores, eight moderate scores, and two
high scores. Emotional burden and regimen-related distress were the highest domain score.
Age, health facilities, and type of therapy affected diabetes distress. The correlation between
diabetes distress and HbA 1c was dominant in the range of 0.15 to 0.26.

Conclusion: Diabetes distress had a low-moderate correlation with HbAlc. The dominant
domains were an emotional burden and regiment-related distress. There were two
mechanisms of effect, direct by hormones and indirect through medication adherence, self-
management, and 12 months of quality of life.

Keywords: Diabetes Distress, HbAlc, Type 2 Diabetes Mellitus, Therapy

INTRODUCTION

Diabetes is a chronic disease that caused 1.5 million deaths in 2012, and about 90% of
people with diabetes had type 2 diabetes mellitus (T2DM).! The improvement of therapy was
still low; however, the number of T2DM patients was increasing.”* Physicians, patients, and
the healthcare systems were a factor that influenced therapy.’ Psychological conditions
affected 30% of therapy because they had a role in the patient’s condition.” The most common



problem is stress. Patients have reached target therapy still less than 50% of the population,
mainly in Asia.>* In one hospital in Taiwan, 83.5% of patients did not reach the therapeutic
target (HbAlc > 7%).> In South Korea, 55.5% of patients had poor glycemic control (mean
HbAlc = 8.08%).” This finding was the same in 2013; there was no improvement in reaching
therapeutic targets in five years.’ However, Indonesia has the same condition that only 30.8%
of patients achieve the targeted therapy.*

The DAWN (Diabetes, Attitudes, Wishes, Needs) study conducted a large cross-
country research on patients and healthcare professionals in the management of diabetes.
Diabetes distress (DD) was the most common and interfered with patient self-management.® It
was the negative feelings like worries, anxiety, and threats because of diabetes.” The DAWN
1 study, with 5,104 samples from 13 countries, 41% of patients had DD.” The DAWN 2 study
was conducted in 18 countries with 8,596 samples, and there were 44.6% DD patients.” Farm
et al. found that there was moderate DD in 620 patients in primary clinics and tertiary
hospitals in two provinces of Indonesia.®

Diabetes distress was a major issue in T2DM patients, and it was a widespread
problem.”® Perrin et al. supported that diabetes distress was under-recognized and
inadequately treated in Type 2 diabetes."” The growth of diabetes distress without DD reached
around 17% and became high DD in 18 months.” The effect of diabetes distress was poor
glycemic control, low treatment compliance, poor self-management behavior, and high risky
lifestyle behavior.”'' Gonzales et al. found that diabetes distress affects medication adherence
and A1C directly or through perceived control.”

Diabetes distress and fasting blood sugar have a significant relationship.® In Taiwan,
Chen et al. analyzed that diabetes distress with increasing empowerment significantly
correlated with blood glucose.? Diabetes distress has a positive correlation that contrasts with
empowerment.” Diabetes distress is a psychosocial condition that has a more significant
impact than decisional balance for insulin injection, health knowledge, and self-efficacy.

To evaluate the relationship between diabetes distress and HbAlc level in type 2
diabetes mellitus patients during therapy, the authors performed a systematic review to
summarize the correlation between the two variables. The analysis is according to the scoring
instrument, mechanism of correlation in each study, and the factor that affects diabetes
distress. The first systematic review analyzes those variables to find effective target
intervention.

METHODS
Data sources and searches

Published articles were selected from three databases [PubMed, Cochrane library, and
ScienceDirect]. We searched the articles up to January 2021. We used the following keyword
((Type 2 Diabetes Mellitus) OR (T2DM)) AND ((diabetes-related distress) OR (Diabetes
distress)) AND (HbA1lc) AND (therapy). We exported the studies to Mendeley to manage the
references and remove duplicates.

Selection of studies

This systematic review is based on standard preferred reporting items for systematic
reviews and meta-analyses (PRISMA) 2020 statements. The flow of articles was selected
according to this guideline. The articles used English languages and had samples over 19
years old. Microsoft Excel and Mendeley recorded the results, managed references, and
eliminated duplicated studies.

The first and second authors independently screened articles. If there were any
different opinions between the two authors, we discussed them and asked the third author’s
opinion until we got a consensus. The selection is according to inclusion and exclusion
criteria. The articles chosen were cross-sectional and cohort; the sample age was over 19



years old, HbAlc became an indicator of blood sugar assessment, diabetes distress
examining, and an analysis of the relationship between diabetes distress and HbAlc. The
exclusion criteria were patient had received psychological therapy and was in a psychotic
condition.

Quality Assessment

All authors discussed and assessed the quality of the articles. Quality assessment in
cross-sectional and cohort studies using the Newcastle Ottawa Scale. Assessment according to
screening, comparability, and outcome in each study. Assessment indicators for each aspect
of cross-sectional and cohort studies are based on validated assessment standards. Ratings
each object gets one star and will be a total at the end. Total scores over 7-8 include good
category, 3-6 were fair categories, and <3 were poor categories.

Data extraction and Data analysis

The authors extract data by sorting between study characteristics and outcomes. The
indicators taken for study characteristics are study design, place, sample amount, mean age,
duration of type 2 diabetes mellitus, therapy method (oral medication, insulin injection,
combination, and no medication), and diabetes distress instrument. The outcome table
explained the HbAlc level, diabetes distress score, significance level (p-value), and Pearson
correlation value (r). The domain of diabetes distress was defined in different tables.

The first author extracted all data. The second and third authors cross-checked the
data. The second author was concerned about the type of therapy, HbAlc level, demography,
and outcomes. The third author specifically checked data about the DD instrument, the score
of DD, demography, and outcomes. If there were any articles with incomplete data, all
authors examined the reason and explanation for the missing data from the article. The
articles with precise descriptions and supporting the analysis were still included in this
systematic review. DD score and HbAlc were required data for analysis; the authors agreed
minimally that the articles statistically explained the correlation, although the articles do not
describe the data

Firstly, we separated the tables to analyze the characteristics and outcomes.
Furthermore, we analyzed the demography with diabetes distress levels to identify factors that
affect diabetes distress—statistic values interpretation like significance level and Pearson
correlation between diabetes distress and HbAlc. Next, we determined the flow of the impact
of diabetes distress on HbAlc, either direct or indirect. The last result was the aspects that
affect diabetes distress and the correlation between diabetes distress and HbAlc. All authors
analyzed the correlation of each data and summarized it.

RESULT

Begin with 1,303 studies from 254 in PubMed, 72 in Cochrane library, and 977 in
ScienceDirect (Figure 1). A total of 981 studies were removed with automation tools and 47
duplicate studies. Three hundred twenty-two studies were initially screened, and 256 were
excluded (Figure 1). There were 66 studies selected according to inclusion and exclusion
criteria—three with samples aged under 19 years and duration of diagnosis less than three
months. Twenty studies were not cohort or cross-sectional studies. Two studies had not
identified the correlation between diabetes distress and HbAlc. HbAlc was not a marker in
the two studies. Six studies with samples received a psychological intervention, six studies on
depressed patients, and nine studies used diabetes distress as an outcome (Figure 1). The total
number of excluded studies is 49 studies. The number of included studies was 17 studies, with
15 cross-sectional studies and two cohort studies. Fourteen studies were a good category, and
three other studies had fair from the Newcastle Ottawa Scale assessment (Table 1).

Seventeen studies were selected, and they had 11,976 patients. Sixteen studies with
samples from one region and eight studies from Asia (Table 2). One study with samples from



18 countries.” The study sample in this systematic review was 11,976 patients (96.06%) from
the initial samples—the dominant study from Asia, eight studies in 7 countries, followed by
America. According to data from the diabetes center, one study with varied samples from
many nations. This study described data from various health facilities (Table 2). Of fifteen
studies, five were at primary care, one at a healthcare institution, two at hospitals, one at a
university hospital, one at an endocrinology clinic, one at major medical care, one at a
diabetes outpatient clinic, and three at diabetes centers. Two other studies in more than one
health facility area. There are urban and suburban areas.' In addition, there are additions in
rural areas."

Of seventeen studies, six studies had a mean sample age of over 60 years, and one of
them reached up to 70 years (Table 2). The other ten studies had ages 50 to 60 years. One
further study described the average age with the percentage in each age range, with the
dominant age being 50 to 64 years. Fifteen studies reported the duration of the sample
undergoing T2DM therapy. A total of nine studies had a duration of more than ten years, and
six studies with 7 to 10 years.

Identification of studies via databases
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= Dat;bzsh;sd(n1 (:)3:9) . Duplicate records removed
-PubMed:
n=47
-Cochrane: 72 ( )
-ScienceDirect: 189
Records excluded (n= 256):
Invalid title (n=202)
Records screened (n =322 ) * | Invalid abstract(n=47)
Not access to full text (n=7)
Y
g’ Reports sought for retrieval
E (n=66)
5 Reports excluded (n=49):
» l - Sample under 19 years old and have a type 2
DM under 3 months (n = 3)
Reports assessed for eligibility -Not an observational study (n = 20)
(n =66 ) -HbA Ic was not a marker (n=2)
-Correlation between Diabetes Distress and
Hbalc was not identified (n=3)
-Sample have a psychologic intervention
(n=6)
- -Depression patient (n=6)
3 Reports of included studies -Diabetes Distress as a outcome(n=9)
3 || (n=17)
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
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Table 1. Newcastle Ottawa Scale

Quality
Assessment
Criteria

Selection

Representativene
ss of the exposed
cases

Selection of the
non-exposed
cases
Ascertainment of
exposure
Selection of
outcome
parameters
clearly specified
in methods
Comparability

Study controls
for age and sex?
Study controls
for the history of
HbAlc?
Outcome

Assessment of
outcome?

Was follow-up
long enough for
outcomes to
occur?
Non-response
rate

Total score

Aghili R et al.,2016

*

Asuzu CC et al.,2017

Chen SY et al.,2019

Chew BH et al.,2018

Choi WH et al.,2017

Darawad MW et al.,2017

Hsu et al.,2018

Kuniss et al.,2017

Lin et al.,2017

Linetzky B et al.,2016

Lum ZK et al., 2018

Mirghani ef al.,2016

Nanayakkara N et al., 2016

Sukkarieh-Haraty O et al.,2019

Walker RJ et.al, 2019

*

Wardian et al.,2017

Winchester RJ et al.,2016




Table 2. Summary of Studies Characteristics

No Author, year Study Place (Country; Healthcare) ~ Sample Mean age (years) Duration T2DM
Design (years)
1 Aghili et Cross- Iran; Major medical clinic 380 54.73 £ 8.00 8.94+6.5
al.,2016'" Sectional
2 Asuzu et Cross- Southeastern United States; 615 61.3+109 12.3+9.1
al.,2017"7 sectional ~ Primary care
3 Chen et Cross- Taiwan; Endocrinology 255 56.58 +10.92 13.37+8.87
al.,2019? sectional  clinic
4 Chew et Cross- Malaysia; Urban, suburban, 338 60.6 £10.1 98+5.9
al.,2018" Sectional  and rural health clinics
5 Choi et al. 2018’ Cro§s— South Korea, University 171 59.55+9.75 12.36 +£8.53
sectional  hospital
6  Darawad et Cross- Jordania; Hospital 325 553+13.2 NR
al.,2017' sectional
7 , Cross- Southern Taiwan; Diabetes 382 58.78 £11.48 10.03+7.29
Hsu et al.,2018" . . ..
Sectional ~ Outpatient clinic
8  Kuniss et Cohort Germany; Primary care 336 72.3+£9.7 12.4+£10.2
al.,2017*
9 . Cross- China; Suburban and urban 254 55.26 £ 0.63 8.15+0.42
Lin et al.,2017" . .
Sectional outpatient departement
10 Linetzky et Cross- Argentina, Brazil, Canada, 4341 61.77+11.02 12.65+7.98
al.,2017" sectional ~ China, Germany, India,
Israel, Italy, Japan, Mexico,
Russia, Saudi Arabia, South
Korea, Spain, Turkey,
United Arab Emirates, UK,
and United States, including
Puerto Rico; Primary care
11 Lumetal, Cross- Singapore; Healthcare 246 59.9+7.6 9.4 +8.8
2018 sectional  Institution
12 Mirghani, Cross Sudan; Diabetes center 89 59.64 +9.60 9.14+ 8.1
2016* sectional
13 Nanayakkara et Cross Australia; Diabetes center 2552 63+13 12 £10
al.,2016% sectional
14 Sukkarieh- Cross Lebanon; Hospital 280 58.24 +13.48 7.83
Haraty et sectional
al.,2019*
15  Walker et.al, Cross United States; Primary care 615 61.3+109 12.3+9.1
2019* sectional
16  Wardian et Cohort United States; Diabetes 436 59.9 16.9
al.,2017% center
17  Winchester et Cross- United States; Primary clinic 361 18-49 years (10.6%) NR
al.,2016” sectional 50-64 years (43.0%)
6574 years (29.1%)
75-89 years (17.3%)
Abbreviation:

NR: Not Reported

Not all studies report the type of therapy patients. Eleven studies described the
percentage of patients who did therapy into four categories (Table 3). Two studies had total
samples that were all insulin or oral medication.”*** There were three studies with samples in
four categories; 2 studies were dominant with oral antihyperglycemic therapy samples, and 1
study was diet alone. The other five studies were in only two types; 3 were predominant with
oral antihyperglycemic, 1 study in combination, and one on insulin therapy. One study
reported a disproportionate sample percentage of 90% in oral antihyperglycemic therapy but
about 57% in another category."

Table 3. Summary of Type Therapies Studies



Therapy (%)

0 Author,year meg;:; tio Insulip i.oral Insulin No Medication/
N medication Diet only

1 Aghili et al.,2016'" 54,80% 38,40% 5% 1,80%

2 Asuzuetal,2017" NR NR NR NR

3 Chenetal,2019° NR 72,90% 27,10% NR

4  Chew etal.,2018" 90% NR 47,50% 10,94%

5 Choietal.,2018° 64,30% 35,70% - -

6 Darawad et al.,2017" NR NR NR NR

7  Hsuetal.,2018" NR NR NR NR

8  Kuniss et al.,2017* 26,20% 14% 17,80% 42,00%

9 Linetal.,2017" 59,50% 40,50% - -

10 Linetzky etal.,2017" NR NR 100% NR

11  Lumetal, 2018 60,60% 29,30% 1,60% 8,50%

12 Mirghani, 2016% 91,10% NR 8,90% NR

13 Nanayakkara et al.,2016* NR NR 74% 26%

14 Sukkarieh-Haraty et al.,2019* 100% NR NR NR

15 Walker et.al, 2019%» NR NR NR NR

16 Wardian et al.,2017* NR NR 56,90% 17,60%

17  Winchester et al.,2016% NR NR NR NR

Abbreviation:

NR: Not Reported

Twelve studies used the 17-DDS instrument (Table 4). Three of them use other
countries’ versions, such as Korean, Arabic, and Chinese. Four other studies used the PAID
Scale, and two of them were Chinese versions. One recent study used 12 DFS-Ars to assess a
patient’s level of distress.

The outcomes of the studies were diabetes distress score, HbAlc level, significance
(p-value), and Pearson correlation (r). The diabetes distress score is related to the instrument
so that the mean and indicator are different. Two studies did not report mean DD scores.
However, Aghili et al. still wrote the result of diabetes distress statistics.'® Sukkarieh-Haraty et
al. published the analysis of distress in a statistic.** One study reported the percentage of
samples that scored 0-3 (65%) and >3 (2%) because there were two sample categories and



there is no data as a mean score. Seven of the 14 studies included low DD levels, the other
five studies were moderate, and two studies had high DD levels.

The target of therapy is HbAlc below 7%. Only one study reported reaching the
target.” Another 14 studies had a mean HbAlc above 7% (Table 4). There is one study that
reported the percentage of HbAlc >7% (64%) and HbAlc <7% (36%). One study did not
record HbA Ic levels. Sixteen studies were significant, and one other study was not significant
in total diabetes distress score.” Ten studies described the correlation between HbAlc and
DD with the Pearson correlation. Two other studies are not directly related.'*" The other five
studies did not report any correlation values. One high correlation study (0.69), 3 moderate

correlation studies (0.2-0.5), and 6 low correlation studies (< 0.2).

Table 4. Summary of variables result and outcome studies

N Auth D1 DD Score HbAlc Outcomes
0 uthor,year nstrument (/max score) (% (mmol) pvalue r

1 Aghili etal.2016" DDS17 NR 778+1.7(62) <0.001 0.173

2 Asuzuetal 2017" DDS17 (11.(?;)0.7/ 6 79+18(63)  <0.001 0.69

3 Chenetal, 2019 Short-Form PAID Scale 10.98/32 833+ 149(68) <005 0.144

(Chinese) (low)

4 Chewetal,2018" DDS17 2.3+ 1.4/6 8.3 (67) <005 NR
(moderate)

5 Choi et al.,2018° DDS17 (Korean) 2.25 £0.56/6 7.37+1.27(57) <0.05 NR
(moderate)

6  Darawad etal.,2017%  DDSI17 (Arab) ?;éhj)t 14.5/85 788+ 178 (63) <0.05  0.153

7 Hsuetal 2018" PAID Scale (Chinese) Zlfvlv)i 702732 5394 111(57) <001  NR*

§  Kuniss et al., 20172 PAID scale fk?;) TOMTS  gas1046) <0001 0253

A A 38.94£0.81/90  >7% = 64%
14 *

9 Lin et al.,2017 DDS17 (Chinese) (low) <7% = 36% <0.01 NR

10 Linetzky etal,2017°  DDS17 2.27%1.13/6 8.13+1.75(65) <001 0.171
(moderate)
26.2/80

11 Lumetal, 2018 PAID Scale 86+15(70)  <0.01 0235
(moderate)

12 Mirghani, 2016= DDS17 ?ﬁf;hﬁ): 0.64 9.9+2.60(85) >005  0.176
0-3 (65%)

13~ Nanayakkara et DDS17 >3 (2%) 8+2 (64) <0.001 NR

al. 2016> ;

(dominant low)

14 :f";%*‘gf}“Haraty ot 12-item DFS-Ar NR 773£22(61) <005 NR

15 Walker et.al, 2019 DDS17 (11'(?;)0'7/ 6 79+18(63)  <0.001 025

16  Wardian et al. 2017 DDS17 2.8/6 8.38 (68) <005 NR
(moderate)

17 Winchester et al 20167  DDS17 (ll'jv/f) NR <0.05  0.179

Abbreviation:

(*): No direct correlation

NR: Not Reported

DDS17: 17-item Diabetes Distress Scale
PAID Scale: Problem Areas in Diabetes scale
12-item DFS-Ar: The 12- item Diabetes Fatalism Scale- Arabic



The graphic presents two variables with a horizontal line of diabetes distress score and
a vertical line of HbAlc level (%) (Figure 2). The red vertical line is the mark for the diabetes
distress category—the horizontal line is an HbAlc target mark. Nine of 12 studies support
that a high diabetes distress score has a high HbAlc (Figure 2). One study with high diabetes
distress and HbAlc level.”> Seven studies have moderate diabetes distress with HbAlc level
>T7% 231315182126 T one study, the result was low diabetes distress with HbAlc level <7%. The
other three studies have opposite results, low diabetes distress, but the HbAlc level >7%.""1°%

% HbAlc DD-HbA1cC
12
10 12/

O MM B Oy Co

DD score

% HbA1lc DD-HbAlc

10
4 offl

0
10 20 30 40 50
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Figure 2. Graphic Diabetes distress score and HbAlc level

Diabetes distress has four domains; emotional burden, physician-related distress,
regimen-related distress, and interpersonal distress (Table 5). Four studies listed the mean
score, and two of them also recorded the correlation between HbAlc and DD. The four
studies show the mean value of DD is medium and high. Both studies had low correlations for
HbAlc in the EB and RD domains and low values in the other two domains. The value of all
studies is significant.

Table 5. Summary of diabetes distress domain

Domain Diabetes Distress

N Author, Emotional Burden Phy5191an-related Reglmen— Interpersonal p
0 year distress related distress distress
Mean r Mean r Mean r Mean r
I Choiet 2.46 NR 1.86 NR 241 NR 214 NR <0.05
al.,2018°
2 Darawad et 15.2 0.193 10 -0.017 14 0151 7.1  -0.04 <0.05

al.,2017"



3 Mirghani, 4.08 = 375+ 335+ 3.445 + -

2016> 0gs 0221 L1z 0009 Ty 0331 Yo g9 <005
4  Wardianet  2.108 + 1261 + 2.137 150 +

al. 2017 115 NR 0.76 NR - 06 NRO g9  NR <005
Abbreviation:

NR: Not Reported

DISCUSSION

This systematic review presents a significant relationship between diabetes distress
and HbAlc levels. Only Mirghani et al. had result significant correlation with the domain
score but not the total score.” Emotional burden and regimen-related distress are strong
predictors of glycemic control.”? The dominant low correlation is because HbAlc level is
affected by diabetes distress and other factors. However, diabetes distress is a strong
determinant compared with other psychosocial such as depression. Lee et al. supported
diabetes distress as an effective target intervention to improve glycemic control.”® Ten of 17
studies found that DD was directly positively correlated with HbAlc level. Diabetes distress
can increase the cortisol hormone, which suppresses insulin production.” The impact of low
insulin is increasing HbAlc. Nevertheless, Chew et al. did not find a correlation between
diabetes distress and HbAlc level.” Differences in population culture such as family, social
network, and health mindset influenced stress and glycemic control."

Five of 17 studies found that medication adherence is a mediator between diabetes
distress and HbAlc level. Medication adherence is the most specific and easy adherence
practice in therapy.'® High diabetes distress enhances poor medication adherence. Then, it will
increase HbA Ic levels.”*'>'¢ Medication adherence is a critical role in treatment, so failing this
step will disturb T2DM therapy. Mirghani et al.’s finding supported that T2DM patients feel
desperate and overwhelmed with this condition.” It induced poor adherence and concerned
poor glycemic control. Diabetes distress affects self-efficacy, then the impact is 0.26 points of
self-management." Self-management influenced the HbAlc level."* It was consistent with
studies in China and Thailand that self-management was the key to diabetes management and
a predictor of blood glucose.” Interventions in self-management can be effective because
improving it one point reduces the risk of suboptimal T2DM therapy." Twelve months of
quality of life (QoL) months also mediates the two variables in two of 17 studies. Diabetes
distress affects QoL through life satisfaction and motivation, so it takes time before the
HbAIc level.” Diabetes distress disturbs self-care in the long term. The impact of low self-
care on HbAlc is disturbing diet, exercise, and blood glucose management. If it is less than
six months, the effect of diabetes distress is not apparent, especially when the level of
diabetes distress is still low.

Emotional burden and regimen-related distress are two dominant domains in diabetes
distress. They can be strong predictors of glycemic control. Emotional burdens are present in
patients who feel hard to do routines as type 2 diabetes mellitus patients, and the lack of social
support will reinforce this.*** The regimen-related distress is identical to being irregular in
monitoring blood glucose and therapy so that it is related to the type of therapy.*** Physician-
related distress through hurried communication disturbs glycemic control because the patients
do not understand what to do.” High emotional burden and regimen-related distress will
suppress glycemic control, and the HbAlc will increase.''

Age significantly affects the level of diabetes distress. The higher risk of diabetes
distress, the younger the patient is first diagnosed with type 2 diabetes.' Seven of 17 studies
have the same finding.*'*'%22>2¢ T2DM patients during working age will inhibit activities and
disturb need compliance. The longer the duration of experiencing type 2 DM, the higher the
DD score.” However, Wardian et al. supported this statement.® Previous studies did not show



the same result because those conclusions were from some sample groups.” This finding
aligns with other studies that duration does not affect DD but can affect self-care.'®"

The finding of the present systematic review is different from the previous study about
the effect of the level of health facilities on diabetes distress. In primary care, the level of
diabetes distress is low. The glycemic control is better than at the secondary or tertiary level
because, at the tertiary level, the patient has blood sugar levels that are more uncontrolled.*
Nevertheless, primary care has a higher level of distress because it is associated with
physician capability in the previous study.® The difference in findings is because each country
has different standards of health care facilities.

The type of patient therapy can affect the level of diabetes distress. The type of
therapy is the group of regimen-related distress. In patients who use therapy, there is a
tendency for high levels of distress because it is related to strictness in the use of insulin,
namely in terms of time, dose, and fear of hypoglycemia.>** Patients with combination therapy
need accuracy in insulin therapy and consume oral antihyperglycemic drugs.’ Therefore, the
type of therapy does not explicitly affect diabetes distress because each treatment has some
concerns. The patients will feel anxiety and stress if they do therapy for a long time, whatever
the type of therapy.

This systematic review implies that diabetes distress is significantly related to HbAlc
with a low correlation. Nevertheless, it can be the target of intervention and improve the
success of therapy. The first limitation of this study is that it does not proceed to a meta-
analysis due to the various types of studies and instruments. By analyzing the meta-analysis, it
will be more quantitative to see the correlation of two variables and the effect of diabetes
distress on HbAlc. Second, the correlation between the two dominant variables is weak, so
further research is needed. The other cause because HbAlc is not only affected by
psychological conditions but many factors.

CONCLUSIONS

In this study, diabetes distress and HbA 1¢ have a low-moderate relationship, but it can
be an effective target intervention for improving type 2 diabetes mellitus therapy. Diabetes
distress has one direct mechanism hormones. The indirect effect of diabetes distress is
through medication adherence, self-management, and 12 months of quality of life. Age, health
facilities, and type of therapy can affect diabetes distress. Furthermore, emotional burden and
regimen-related distress are the most dominant domain in diabetes distress, and they can be
the specific target for intervention.
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ABSTRACT

Introduction: The success of therapy did not follow the increasing number of type 2 diabetes
mellitus patients. This systematic review aimed to evaluate the relationship between diabetes
distress and HbAlc in type 2 diabetes mellitus patients during therapy.

Methods: The authors systematically searched databases (PubMed, Cochrane library, and
ScienceDirect) up to January 2021. Articles were screened according to PRISMA 2020
statements. The selection criteria of this study were patients’ characteristics, type of therapy,
and outcomes.

Results: The search started from 1.303 articles to 17 eligible articles. Furthermore, seventeen
studies included 11,976 patients. The mean HbAlc level was around 6.4% to 9.9%. The result
of diabetes distress scores were five studies with low scores, eight moderate scores, and two
high scores. Emotional burden and regimen-related distress were the highest domain score.
Age, health facilities, and type of therapy affected diabetes distress. The correlation between
diabetes distress and HbA1c was dominant in the range of 0.15 to 0.26.

Conclusion: Diabetes distress had a low-moderate correlation with HbAlc. The dominant
domains were an emotional burden and regiment-related distress. There was two mechanisms
effect, direct by hormone and indirect through medication adherence, self-management, and
12 months quality of life.

Keyword: Diabetes Distress, HbAlc, Type 2 Diabetes Mellitus, Therapy

INTRODUCTION

Diabetes is a chronic disease that had caused 1.5 million deaths in 2012, and about
90% of people with diabetes had type 2 diabetes mellitus (T2DM)."! The improvement of
therapy was still low; however, the number of T2DM patients was increasing.”* Physicians,
patients, and the healthcare systems were a factor that influenced therapy.’ Psychological
conditions affected 30% of therapy because they had the role of the patient’s condition.’ The
most common problem is stress. Patients have reached target therapy still less than 50% of the
population, mainly in Asia.”* In one hospital in Taiwan, 83.5% of patients did not reach the
therapeutic target (HbAlc > 7%).> In South Korea, 55.5% of patients had poor glycemic
control (mean HbAlc = 8.08%).” This finding same within 2013; there was no improvement
in reaching therapeutic targets in five years °. However, Indonesia has the same condition that
only 30.8% of patients achieve the targeted therapy.*

The DAWN (Diabetes, Attitudes, Wishes, Needs) study conducted a large cross-
country research of patients and healthcare professionals in the management of diabetes.®
Diabetes distress (DD) was the most common and interfered with patient self-management.® It
was the negative feelings like worries, anxiety, and threats because of diabetes.” The DAWN
1 study, with 5,104 samples from 13 countries, 41% of patients had DD.” The DAWN 2 study
was conducted in 18 countries with 8,596 samples, and there were 44.6% DD patients.” Farm
et al. found that there was moderate DD in 620 patients in primary clinics and tertiary
hospitals in two provinces of Indonesia.*

Diabetes distress was a major issue in T2DM patients, and it was a widespread
problem.”® Perrin et al. supported that diabetes distress was under-recognized and
inadequately treated in Type 2 diabetes."” The growth of diabetes distress from without DD
reached around 17% became high DD in 18 months.’ The effect of diabetes distress was poor
glycemic control, low treatment compliance, poor self-management behavior, and high risky
lifestyle behavior.”'" Gonzales et al. found that diabetes distress affects medication adherence
and A1C directly or through perceived control.”
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Diabetes distress and fasting blood sugar have a significant relationship.® In Taiwan,
Chen et al. analyzed that diabetes distress with increasing empowerment significantly
correlated with blood glucose.” Diabetes distress has a positive correlation that contrasts with
empowerment.” Diabetes distress is a psychosocial condition that has a more significant
impact than decisional balance for insulin injection, health knowledge, and self-efficacy.

To evaluate the relationship between diabetes distress and HbAlc level in type 2
diabetes mellitus patients during therapy, the authors performed a systematic review to
summarize the correlation of two variables. The analysis is according to score instrument,
mechanism of correlation in each study, and the factor that affects diabetes distress. The first
systematic review analyzes those variables to find effective target intervention.

METHODS
Data sources and searches

Published articles were selected from three databases [PubMed, Cochrane library, and
ScienceDirect]. We searched the articles up to January 2021. We used the following keyword
((Type 2 Diabetes Mellitus) OR (T2DM)) AND ((diabetes-related distress) OR (Diabetes
distress)) AND (HbAlc) AND (therapy). We exported the studies into Mendeley for
managing the references and removing duplicates.

Selection of studies

This systematic review is based on standard preferred reporting items for systematic
reviews and meta-analyses (PRISMA) 2020 statements. The flow of articles selection
according to this guideline. The articles used English languages and had samples over 19
years old. Microsoft Excel and Mendeley recorded the results, managed references, and
eliminated duplicated studies.

The first and second authors independently screened articles. If there were any
different opinions between the two authors, we discussed it and asked the third author’s
opinion until we got a consensus. The selection is according to inclusion and exclusion
criteria. The articles chosen were cross-sectional and cohort; the sample age was over 19
years old, HbAlc became an indicator of blood sugar assessment, diabetes distress
examining, and an analysis of the relationship between diabetes distress and HbAlc. The
exclusion criteria were patient had received psychological therapy and was in a psychotic
condition.

Quality Assessment

All authors discussed and assessed the quality of the articles. Quality assessment in
cross-sectional and cohort studies using the Newcastle Ottawa Scale. Assessment according to
screening, comparability, and outcome in each study. Assessment indicators each aspect for
cross-sectional and cohort studies based on validated assessment standards. Ratings each
object gets one star and at the end will be total. Total score over 7-8 include good category, 3-
6 were fair categories, and <3 were poor categories.

Data extraction and Data analysis

The authors extract data by sorting between study characteristics and outcomes. The
indicators taken for study characteristics are study design, place, samples amount, mean age,
duration of type 2 diabetes mellitus, therapy method (oral medication, insulin injection,
combination, and no medication), and diabetes distress instrument. The outcome table
explained the HbAlc level, diabetes distress score, significance level (p-value), and Pearson
correlation value (r). The domain of diabetes distress was defined in different tables.

The first author extracted all data. The second and third authors cross-checked data.
The second author was concerned about the type of therapy, HbAlc level, demography, and
outcomes. The third author specifically checked data about the DD instrument, the score of
DD, demography, and outcomes. If there were any articles with incomplete data, all authors
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examined the reason and explanation for the missing data from the article. The articles with
precise descriptions and supporting the analysis were still included in this systematic review.
DD score and HbA 1c were required data for analyzing; the authors agreed minimally that the
articles statistically explained the correlation, although the articles do not describe the data

Firstly, we separated the tables to analyze the characteristics and outcomes.
Furthermore, we analyzed the demography with diabetes distress levels to identify factors that
affect diabetes distress—statistic values interpretation like significance level and Pearson
correlation between diabetes distress and HbAlc. Next, we determined the flow of the impact
of diabetes distress to HbAlc, either direct or indirect. The last result was the aspects that
affect diabetes distress and the correlation between diabetes distress and HbAlc. All authors
analyzed the correlation of each data and summarized it.

RESULT

Begin with 1,303 studies from 254 in PubMed, 72 in Cochrane library, and 977 in
ScienceDirect (Figure 1). A total of 981 studies were removed with automation tools and 47
duplicate studies. Three hundred twenty-two studies were initially screened, and 256 were
excluded (Figure 1). There were 66 studies selected according to inclusion and exclusion
criteria—three with samples aged under 19 years and duration of diagnosis less than three
months. Twenty studies were not cohort or cross-sectional studies. Two studies had not
identified the correlation between diabetes distress and HbAlc. HbAlc was not a marker in
the two studies. Six studies with samples received a psychological intervention, six studies on
depressed patients, and nine studies using diabetes distress as an outcome (Figure 1). The total
excluded studies are 49 studies. The number of included studies was 17 studies with 15 cross-
sectional studies and two cohort studies. Fourteen studies were a good category, and three
other studies had fair from the Newcastle Ottawa Scale assessment (Table 1).

Seventeen studies were selected, and they had 11,976 patients. Sixteen studies with
samples from one region and eight studies from Asia (Table 2). One study with samples from
18 countries.” The study sample in this systematic review was 11,976 patients (96.06%) from
the initial samples—the dominant study from Asia, eight studies in 7 countries, followed by
America. According to data from the diabetes center, one study with varied samples from
many nations. This study described data from various health facilities (Table 2). From fifteen
studies, five at primary care, one at a healthcare institution, two at hospitals, one at a
university hospital, one at endocrinology clinic, one at major medical care, one at diabetes
outpatient clinic, and three at diabetes centers. Two other studies in more than one health
facility area. There are urban and suburban areas.' In addition, there are additions in rural
areas.”

From seventeen studies, six studies had a mean sample age of over 60 years, and one
of them reached up to 70 years (Table 2). The other ten studies had ages 50 to 60 years. One
further study described the average age with the percentage in each age range, with the
dominant age being 50 to 64 years. Fifteen studies reported the duration of the sample
undergoing T2DM therapy. A total of nine studies had a duration of more than ten years and
six studies with 7 to 10 years.
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Identification of studies via databases

Records identified from*:
Databases (n =1,303 )
-PubMed: 254
-Cochrane: 72
-ScienceDirect: 977

Records removed before
screening:
Records marked as ineligible
by automation tools (n = 934)

Records before screening:

Databases (n=369)
-PubMed: 108
-Cochrane: 72
-ScienceDirect: 189

Duplicate records removed
(n=47)

Records screened (n =322 )

h 4

Records excluded (n= 256):
Invalid title (n=202)

Invalid abstract(n=47)

Not access to full text (n=7)

Reports sought for retrieval

(n =66 )
|

Reports assessed for eligibility
(n =66 )

Included

Reports of included studies
(n =17)

Reports excluded (n=49):

- Sample under 19 years old and have a type 2
DM under 3 months (n = 3)

-Not an observational study (n = 20)

-HbAlc was not a marker (n=2)

-Correlation between Diabetes Distress and
Hbalc was not identified (n=3)

-Sample have a psychologic intervention
(n=6)

-Depression patient (n=6)

-Diabetes Distress as a outcome(n=9)
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Table 1: Newcastle Ottawa Scale

Quality
Assessment
Criteria

Sukkarieh-Haraty O et al.,2019

Aghili R et al.,2016
Asuzu CC et al.,2017
Chen SY et al.,2019
Chew BH et al.,2018
Choi WH et al.,2017
Darawad MW et al.,2017
Hsu et al.,2018

Kuniss et al.,2017

Lin et al.,2017

Linetzky B et al.,2016
Lum ZK et al., 2018
Mirghani et al.,2016
Nanayakkara N et al., 2016
Walker RJ et.al, 2019
‘Wardian et al.,2017
‘Winchester RJ et al.,2016

Selection

Representativene
ss of the exposed ~ * *ooOK ook kK ¥k k%
cases

*
*
*
*
*
*

Selection of the
non-exposed * * * * * * * * * * * * * * * * %

cases

Ascertainment of % "
exposure

Selection of

outcome

parameters * * * * * * * * * * * * * * * * *
clearly specified

in methods

Comparability

Study controls
for age and sex?

Study controls
for the history of - - - - ® - - - - - - - - - - -
HbAlc?

Outcome

Assessment of «  x wx
outcome?

Was follow-up
long enough for
outcomes to
occur?

Non'reSponse * * * * * * * * * * * * * % * *
rate

Total score 7 7 7 & 8 6 8 7 7 7 7 8 8 6 7 1 6




Table 2. Summary of Studies Characteristic
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No Author, year Study Place (Country; Sampl Mean age (years) Duration
Design Healthcare) e T2DM (years)
1  Aghiliet Cross- Iran; Major medical clinic 380 54.73 £ 8.00 8.94+6.5
al.,2016'" Sectional
2 Asuzu et Cross- Southeastern United States; 615 61.3+109 12.3+9.1
al.,2017" sectional ~ Primary care
3 Chen et Cross- Taiwan; Endocrinology 255 56.58 +10.92 13.37+8.87
al.,2019? sectional  clinic
4 Chew et Cross- Malaysia; Urban, suburban, 338 60.6 £10.1 98+5.9
al.,2018" Sectional  and rural health clinics
5 Choi et al. 2018’ Cro§s— South Korea, University 171 59.55+9.75 12.36 +£8.53
sectional  hospital
6  Darawad et Cross- Jordania; Hospital 325 553+13.2 NR
al.,2017' sectional
7 , Cross- Southern Taiwan; Diabetes 382 58.78 £11.48 10.03+7.29
Hsu et al.,2018" . . ..
Sectional ~ Outpatient clinic
8  Kuniss et Cohort Germany; Primary care 336 72.3+£9.7 12.4+£10.2
al.,2017*
9 . Cross- China; Suburban and urban 254 55.26 £ 0.63 8.15+0.42
Lin et al.,2017" . .
Sectional outpatient departement
10 Linetzky et Cross- Argentina, Brazil, Canada, 4341 61.77+11.02 12.65+7.98
al.,2017" sectional ~ China, Germany, India,
Israel, Italy, Japan, Mexico,
Russia, Saudi Arabia, South
Korea, Spain, Turkey,
United Arab Emirates, UK,
and United States, including
Puerto Rico; Primary care
11 Lumetal., Cross- Singapore; Healthcare 246 59.9+7.6 9.4 +8.8
2018 sectional  Institution
12 Mirghani, Cross Sudan; Diabetes center 89 59.64 +9.60 9.14+ 8.1
2016* sectional
13  Nanayakkara et Cross Australia; Diabetes center 2552 63+13 12 £10
al.,2016% sectional
14  Sukkarieh- Cross Lebanon; Hospital 280 58.24 +13.48 7.83
Haraty et sectional
al.,2019*
15  Walker et.al, Cross United States; Primary care 615 61.3+109 12.3+9.1
2019* sectional
16 Wardian et Cohort United States; Diabetes 436 59.9 16.9
al.,2017% center
17 Winchester et Cross- United States; Primary clinic 361 18-49 years (10.6%) NR
al.,2016” sectional 50-64 years (43.0%)

6574 years (29.1%)
75-89 years (17.3%)

Abbreviation:

NR: Not Reported

Not all studies report the type of therapy patients. Eleven studies described the
percentage of patients who did therapy into four categories (Table 3). Two studies had total
samples that were all insulin or oral medication.”** There were three studies with samples in
four categories; 2 studies were dominant with oral antihyperglycemic therapy samples, and 1
study was diet alone. The other five studies were in only two types; 3 were predominant with
oral antihyperglycemic, 1 study in combination, and one on insulin therapy. One study
reported a disproportionate sample percentage of 90% in oral antihyperglycemic therapy but
about 57% in another category."

Table 3. Summary of Type Therapies Studies
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Therapy (%)
N Author,year Oral
0 24 ral Insulin =+ oral . No Medication/
medicatio .. Insulin .
n medication Diet only
1 Aghili et al.,2016' 54,80% 38,40% 5% 1,80%
2 Asuzu et al.,2017" NR NR NR NR
3 Chen et al.,2019* NR 72,90% 27,10% NR
4 Chew et al.,2018" 90% NR 47,50% 10,94%
5 Choi et al.,2018° 64,30% 35,70% - -
6 Darawad et al.,2017' NR NR NR NR
7 Hsu et al.,2018" NR NR NR NR
8 Kuniss et al.,2017% 26,20% 14% 17,80% 42,00%
9 Lin et al.,2017" 59,50% 40,50% - -
10 Linetzky et al.,2017" NR NR 100% NR
11 Lumetal., 2018 60,60% 29,30% 1,60% 8,50%
12 Mirghani, 2016* 91,10% NR 8,90% NR
13 Nanayakkara et al.,2016* NR NR 74% 26%
14  Sukkarieh-Haraty et al.,2019* 100% NR NR NR
15 Walker et.al, 2019% NR NR NR NR
16 Wardian et al.,2017%* NR NR 56,90% 17,60%
17  Winchester et al.,2016% NR NR NR NR

Abbreviation:
NR: Not Reported

Twelve studies used the 17-DDS instrument (Table 4). Three of them use other
countries’ versions, such as Korean, Arabic, and Chinese. Four other studies used the PAID
Scale, and two of them were Chinese versions. One recent study used 12 DFS-Ars to assess a
patient’s level of distress.

The outcomes of studies were diabetes distress score, HbAlc level, significant (p-
value), and Pearson correlation (r). The diabetes distress score is related to the instrument so
that the mean and indicator are different. Two studies did not report mean DD scores.
However, Aghili et al. still wrote the result of diabetes distress statistics.'® Sukkarieh-Haraty et
al. published the analysis of distress in a statistic.* One study reported the percentage of
samples that scored 0-3 (65%) and >3 (2%) because there were two sample categories and
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there is no data as a mean score. Seven of the 14 studies included low DD levels, the other
five studies were moderate, and two studies had high DD levels.

The target of therapy is HbAlc below 7%. Only one study reported reaching the
target.” Another 14 studies had a mean HbAlc above 7% (Table 4). There is one study that
reported the percentage of HbAlc >7% (64%) and HbAlc <7% (36%). One study did not
record HbA Ic levels. Sixteen studies were significant, and one other study was not significant
in total diabetes distress score.” Ten studies described the correlation between HbAlc and
DD with the Pearson correlation. Two other studies are not directly related.'*" The other five
studies did not report any correlation values. One high correlation study (0.69), 3 moderate

correlation studies (0.2-0.5), and 6 low correlation studies (< 0.2).

Table 4. Summary of variables result and outcome studies

DD Score HbAlc Outcomes
No  Author,year DD Instrument (/max score) (% (mmol)) pvalue
I Aghilictal 2016" DDS17 NR 778=17(62) <0.001  0.173
2 Asuzuetal 2017" DDS17 (11'2;)0'7/ 6 79+18(63)  <0.001  0.69
3 Chenetal, 2019 Short-Form PAID Scale 10.98/32 833+ 149(68) <005 0.144
(Chinese) (low)
4 Chewetal 20185 DDS17 2.3+ 1.4/6 8.3 (67) <005 NR
(moderate)
5 Choietal 2018’ DDS17 (Korean) 2.25 £0.56/6 737+127(57) <005 NR
(moderate)
6  Darawad ctal 2017°  DDSI7 (Arab) ?;éhj)ﬁ 14585 7881 178(63) <0.05  0.153
7 Hsuetal 2018" PAID Scale (Chinese) Zlfvlv)i 702732 5394 111(57) <001  NR*
§  Kuniss et al., 20172 PAID scale fk?;) TOMTS  gas1046) <0001 0253
A A 3894408190  >7% = 64%
14 *
9 Lin et al.,2017 DDS17 (Chinese) (low) <7% = 36% <0.01 NR
10 Linetzky etal,2017°  DDSI7 2.27%1.13/6 8.13=1.75(65) <001 0171
(moderate)
26.2/80
11 Lumetal,2018" PAID Scale 86+15(70) <001  0.235
(moderate)
12 Mirghani, 2016> DDS17 ?ﬁ?;hj): 0.64 99+260(85) 005 0176
0-3 (65%)
13~ Nanayakkara et DDS17 >3 (2%) 8+2 (64) <0.001 NR
al 2016 .
(dominant low)
14 :f";%*‘gf}“Haraty ot 12-item DFS-Ar NR 773£22(61) <005 NR
15 Walker etal, 2019% DDS17 (11&:30'7/ 6 79+18(63)  <0.001 025
16  Wardian et al. 2017 DDS17 2.8/6 8.38 (68) <005 NR
(moderate)
17 Winchesteretal2016"  DDS17 (Il'jv/f) NR <0.05  0.179

Abbreviation:

(*): No direct correlation

NR: Not Reported

DDS17: 17-item Diabetes Distress Scale
PAID Scale: Problem Areas in Diabetes scale
12-item DFS-Ar: The 12- item Diabetes Fatalism Scale- Arabic
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The graphic presents two variables with a horizontal line of diabetes distress score and
a vertical line of HbAlc level (%) (Figure 2). The red vertical line is the mark for the diabetes
distress category—the horizontal line is an HbAlc target mark. Nine of 12 studies support
that the high diabetes distress score has a high HbAlc (Figure 2). One study with high
diabetes distress and HbAlc level.”> Seven studies have moderate diabetes distress with
HbAlc level >7%. 23315182126 n one study, the result was low diabetes distress with HbAlc
level <7%.* The other 3 studies have opposite results, low diabetes distress, but the HbAlc
level >7%.'719%

% HbAlc DD-HbAIC
12
10 12

S N A Oy o

1 2 3 4

DD score

% HbAlc DD-HbA1c

10
8 4 NS

0
10 20 30 40 50

DD score

Figure 2. Graphic Diabetes distress score and HbAlc
level

Diabetes distress has four domains; emotional burden, physician-related distress,
regimen-related distress, and interpersonal distress (Table 5). Four studies listed the mean
score, and two of them also recorded the correlation between HbAlc and DD. The four
studies show the mean value of DD, which is medium and high. Both studies had low
correlations for HbAlc in the EB and RD domains and low values in the other two domains.
The value of all studies is significant.
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Table 5. Summary of diabetes distress domain

Domain Diabetes Distress

N Author, Emotional Burden Phymgan-related Regnnpn— Interpersonal p
0 year distress related distress distress
Mean r Mean r Mean r Mean r
1 Choiet 2.46 NR 1.86 NR 241 NR 214 NR <005
al. 2018’
2 Damwadiet 55 0193 10 0017 14 0151 71  -0.04 <0.05
al.,2017"
3 Mirghani, 4.08 £ 375+ 335+ 3.445 + -
2016* 0.88 0.221 1.13 -0.009 1.43 0.331 0.92 0.129 <0.05
4 Wardian et 2.108 £ 1.261 + 2.137 1.50 +
al.,2017* 1.15 NR 0.76 NR +1.06 NR 0.89 NR— <0.05

Abbreviation:
NR: Not Reported

DISCUSSION

This systematic review presents a significant relationship between diabetes distress
and HbAlc levels. Only Mirghani et al. had result significant correlation with the domain
score but not the total score.”” Emotional burden and regimen-related distress are strong
predictors of glycemic control.? The dominant low correlation because HbAlc level is
affected by diabetes distress and other factors. However, diabetes distress is a strong
determinant compared with other psychosocial such as depression. Lee et al. supported
diabetes distress as an effective target intervention to improve glycemic control.”* Ten of 17
studies found that DD was directly positively correlated with HbAlc level. Diabetes distress
can increase the cortisol hormone, which suppresses insulin production.> The impact of low
insulin is increasing HbAlc. Nevertheless, Chew et al. did not find a correlation between
diabetes distress and HbAlc level.”” Differences in population culture such as family, social
network, and health mindset influenced stress and glycemic control."”

Five of 17 studies found that medication adherence is a mediator between diabetes
distress and HbAlc level. Medication adherence is the most specific and easy adherence
practice in therapy.' High diabetes distress enhances poor medication adherence then, it will
increase HbAlc levels.””'*'* Medication adherence is the critical role of treatment, so failing
this step will disturb T2DM therapy. Mirghani et al.’s finding supported that T2DM patients
feel desperate and overwhelmed with this condition.” It induced poor adherence and
concerned poor glycemic control. Diabetes distress affects self-efficacy, then the impact is
0.26 points of self-management.” Self-management influenced the HbAlc level.” It was
consistent with studies in China and Thailand that self-management was the key in diabetes
management and a predictor of blood glucose.” Interventions in self-management can be
effective because improving it one point, reducing the risk of suboptimal T2DM therapy."
Twelve months of quality of life (QoL) months also mediates the two variables in two of 17
studies. Diabetes distress affects QoL through life satisfaction and motivation, so it takes time
before the HbAlc level.” Diabetes distress disturbs self-care in the long term. The impact of
low self-care on HbAlc is disturbing diet, exercise, and blood glucose management. If it is
less than six months, the effect of diabetes distress is not apparent, especially when the level
of diabetes distress is still low.

Emotional burden and regimen-related distress are two dominant domains in diabetes
distress. They can be strong predictors of glycemic control. Emotional burden present in
patients who feel hard to do routines as type 2 diabetes mellitus patients and the lack of social
support will reinforce this.*** The regimen-related distress is identical to being irregular in
monitoring blood glucose and therapy so that it is related to the type of therapy.** Physician-
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related distress through hurried communication disturbs glycemic control because the patients
do not understand what to do.” High emotional burden and regimen-related distress will
suppress glycemic control, and the HbAlc will increase.''

Age significantly affects the level of diabetes distress. The higher risk of diabetes
distress, the younger the patient is first diagnosed with type 2 diabetes.' Seven of 17 studies
have the same finding.*'*'%22>2¢ T2DM patients during working age will inhibit activities and
disturb need compliance. The longer the duration of experiencing type 2 DM, the higher the
DD score.” However, Wardian et al. supported this statement.”® Previous studies did not show
the same result because those conclusions were from some sample groups.” This finding
aligns with other studies that duration does not affect DD but can affect self-care.'®"

The finding of the present systematic review is different from the previous study about
the effect of the level of health facilities on diabetes distress. In primary care, the level of
diabetes distress is low. The glycemic control is better than the secondary or tertiary level
because, at the tertiary level, the patient has blood sugar levels that are more uncontrolled.**
Nevertheless, primary care has a higher level of distress because it is associated with
physician capability in the previous study.® The difference in findings is because each country
has different standards of health care facilities.

The type of patient therapy can affect the level of diabetes distress. The type of
therapy is the group of regimen-related distress. In patients who use therapy, there is a
tendency for high levels of distress because it is related to strictness in the use of insulin,
namely in terms of time, dose, and fear of hypoglycemia.>** Patients with combination therapy
need accuracy in insulin therapy and consume oral antihyperglycemic drugs.’ Therefore, the
type of therapy does not explicitly affect diabetes distress because each treatment has some
concerns. The patients will feel anxiety and stress if they do therapy for a long time, whatever
the type of therapy.

This systematic review implies that diabetes distress is significantly related to HbAlc
with low correlation. Nevertheless, it can be the target of intervention and improve the
success of therapy. The first limitation of this study is that it does not proceed to a meta-
analysis due to the various types of studies and instruments. By analysis with the meta-
analysis, it will be more quantitative to see the correlation of two variables and the effect of
diabetes distress on HbAlc. Second, the correlation between the two dominant variables is
weak, so further research is needed. The other causes because HbAlc is not only affected by
psychological conditions but many factors.

CONCLUSIONS

In this study, diabetes distress and HbAlc have a low-moderate relationship, but it can
be the effective target intervention for improving type 2 diabetes mellitus therapy. Diabetes
distress has one direct mechanism through hormones. The indirect effect of diabetes distress
is through medication adherence, self-management, and 12 months quality of life. Age, health
facilities, and type of therapy can affect diabetes distress. Furthermore, emotional burden and
regimen-related distress are the most dominant domain in diabetes distress, and they can be
the specific target for intervention.
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ABSTRACT

Introduction: Th@jncreasing number of diabetics was not followed by the success of therapy.
This study aimed to evaluate the relationship between diabetes distress and HbAlc in type 2
diabetes mellitus patients during therapy.

Methods: The authors systematically searched databases (PubMed, Cochrane library, and
ScienceDirect) up to January 2021. Articles were screened according to PRISMA 2020
statements. Characteristics of patients, type of therapy, and outcomes correlation were
described as selection criteria.

Results: The search started from 1.303 articles to 17 eligible articles. Furthermore, seventeen
articles were reviewed, and they included 11,976 patients. The mean HbA 1c level was around
6.4% to 9.9%. The result of diabetes @fjtress scores were five studies with low scores, eight
moderate scores, and two high scores. Emotional burden and regimen-related distress were the
highest domain score. A@S. health facilities, and type of therapy had a role in diabetes distress.
The range of correlation between diabetes distress and HbA lc was dominant in the range 0.15
to 0.26.

Conclusion: Diabetes distress had a low-moderate correlation with HbAlc. The dominant
domains were emotional burden and regiment-related distress. There was two mechanisms
effect, direct by hormone and indirect through medication adherence, self-management, and 12
months quality of life.

Keyword: Diabetes Distress, HbAlc, Type 2 Diabetes Mellitus, Therapy

INTRODUCTION

Diabetes is a chronic disease that had caused 1.5 million deaths in 2012 and about 90%
of people with diabetes had type 2 diabetes mellitus (T2DM)."! The improvement of therapy
was still low, whereas the number of T2DM patients was increasing.”* Physicians, patients,
and the healthcare systems were a factor that influenced therapy > Psychological conditions
affected 30% of therapy because it had the role of the patient's condition.’ The most common
psychological problem is stress.

Patients have reached target therapy still less than 50% of the population, mainly in
Asia.>*In one hospital in Taiw §EJ83.5% of patients did not reach the therapeutic target (HbA Ic
> 7%).2 In South Korea, 55.5% of patients had poor glycemic control (mean HbAlc = 8 08%).}
It was the same with research in 2013; there was no improvement in reaching therapeutic targets
in five years °. However, Indonesia has the same condition that only 30.8% of patients achieve
the targeted therapy. §7)

The DAWN (Diatff®s, Attitudes, Wishes, Needs) study conducted a large cross-country
research of patients and healthcare professionals in the management of diabetes.® Diabetes
distress was the most common happened and interfered with patient self-management.®
Diabetes distress was the negative feelings like worries, anxiety, and threats because of
diabetes.” In the DAWN 1 study with 5,104 samples from 13 countries, 41% of patients had
diabetes distress.” The DAWN 2 study was conducted in 18 countries with 8,596 samples, and
there were 44.6% diabetes distress patients.” In Indonesia, there was moderate diabetes distress
in 620 patients in primary clinics and tertiary hospitals in East Java and Central Java.?

Diabetes distress and fasting blood sugar have a significant relationship in Indonesia.
In another study in Taiwan, diabetes distress with increasing empowerment significantly
correlated with blood glucose.? Diabetes distress has a positive correlation that contrasts with
the effect of emp(mrment.2 Diabetes distress is a psychosocial condition that has a more
significant impact than decisional balance for insulin injection, health knowledge, and self-
efficacy.

8
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go evaluate the relationship between diabetes digEss and HbAlc level in type 2
diabetes mellitus patients during therapy, the researchers performed a systematic review to
summarize the correlation of two variables. The analysis is according to score instrument,
mechanism of correlation in each study, and the factor that affects diabetes distress. It is the
first systematic review that analyzes those variables to find effective target intervention.

METHODS
Data sources and searches

Published articles were selected from three databases [PubMed, Cochrane library, and
S@enceDirect]. We searched the articles up to January 2021. We used the following keyword
((Type 2 Diabetes Mellitus) OR (T2DM)) AND ((diabetes-related distress) OR (Diabetes
distress)) AND (HbAlc) AND (therapy). We exported the studies into Mendeley for managing
the references and removing duplicates.

Selectigh of studies

This systematic review was selected based on standard preferred reporting items for
systematic reviews and meta-analyses (PRISMA) 2020 statements. The flow of articles
selectiofivas described in this guideline. The articles used English languages and had samples
over 19 years old. The results were recorded using Microsoft Excel and Mendeley to manage
references and eliminate duplicated studies.

The first and second authors independently screened articles. If there were any different
opinions between the two author@¥je discussed it and asked the third author's opinion until we
got a consensus. The selection is based on inclusion and exclusion criteria. The articles chosen
were cross-sectional and cohort; the sample age was over 19 years old, HbAlc became an
indéator of blood sugar assessment, diabetes distress was assessed, and there was an analysis
of the relationship between diabetes distress and HbAlc. The exclusion criteria were patient
had received psychological therapy and was in a psychotic condition.

Quality Assessment

Quality assessment in cross-sectional and cohort studies using the Newcastle Ottawa
Scale. Assessment according to screening, comparability, and outcome in each study.
Assessment indicators each aspect for cross-sectional and cohort studies based on validated
assessment standards. Ratings each object gets one star and at the end will be total. Total score
over 7-8 include good category, 3-6 were fair categories, and <3 were poor categories.

Data extraction and Data analysis

Data were extracted by sorting between study characteristics and outcomes. The
indicators taken for study characteristics are study design, place, samples amount, mean age,
duration of type 2 diabetes mellitus, therapy method (oral medication, insulin injection,
combination, and no medication), and diabetes distress instrument. The outcome table
explained the HbAlc level, diabetes distress score, significance level (p-value), and Pearson
correlation value (r). The domain of diabetes distress was defined in different tables.

Firstly, we separated the tables to analyze the characteristics and outcomes.
Furthermore, we analyzed the demography with diabetes distress levels to identity factors that
affect diabetes distress—statistic values interpretation like significance level and Pearson
correlation between diabetes distress and HbAlc. Next, we determined the flow of the impact
a:liabetes distress to HbA 1c, either direct or indirect. The last result was the aspects that affect
diabetes distress and the correlation between diabetes distress and HbA lc.

RESULT

Of 1,303 studies from 254 in PubMed, 72 in Cochrane library, and 977 in ScienceDirect
(Figure 1). A total of 981 studies were removed with automation tools and 47 duplicate studies.
A total of 322 were initially screened, and 256 studies were excluded (Figure 1). There were 66
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studies selected according to inclusion and exclusion criteria. Three studies with samples aged
under 19 years and duration of diagnosis less than three months. Twenty studies were n§jcohort
or cross-sectional studies. HbAlc was not a marker in the two studies. Correlation between
diabetes distress and HbAlc was not identified in the two studies. Six studies with sample
studies receiving a psychological intervention, six studies on depressed patients, and nine
studies using diabetes distress as an outcome (Figure 1). The total excluded studies are 49
studies. The number of included studies was 17 studies with 15 cross-sectional studies and two
cohort studies. Fourteen studies were included in the good category and three were considered
fair category from the Newcastle Ottawa Scale assessment.

Seventeen studies were selected, and they had 11,976 patients. Sixteen studies with
samples from one region and eight studies were conducted in Asia (Table 1). One study with
samples from 18 countries.” The study sample in this systematic review was 11,976 patients
(96 06%) from the initial samples—the dominant study from Asia, eight studies in 7 countries,
followed by America. One study was according to data from the diabetes centre with varied
samples from many nations. Data were collected from various health facilities (Table 1). From
tifteen studies, five at primary care, one at a healthcare institution, two at hospitals, one at a
university hospital, one at endocrinology clinic, one at major medical care, one at diabetes
outpatient clinic, and three at diabetes centres. Two other studies were conducted in more than
one area of the health facility. There are urban and suburban areas.'’ In addition, there are
additions in rural areas.!'

From seventeen studies, six studies had a mean sample age of over 60 years, and one of
them reached up to 70 years (Table 1). The other ten studies had ages 50 to 60 years. One further
study described the average age with the percentage in each age range, with the dominant age
being 50 to 64 years. Fifteen studies reported the duration of the sample undergoing T2DM
therapy. A total of nine studies had a period of more than ten years. The other six studies interval
7 to 10 years.
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[ Identification of studies via databases ]
Y
Records identified from*:
Databases (n =1,303 ) E:;Zﬁi r?mo‘md before
-PubMed: 254 > g: -
= c . Records marked as ineligible
g ~Cochrane: 72 by automation tools (n = 934)
E -ScienceDirect: 977 y
£
5 Records before screening:
= | | Databases (n=369) Duplicate records removed
-PubMed: 108 _— (n = 47)
-Cochrane: 72
L) -ScienceDirect: 189
() Records excluded (n= 256):
Invalid title (n=202)
Records screened (n =322 ) r Invalid abstract(n=47)
Not access to full text (n=7)
A4
g‘ Reports sought for retrieval
5 (n =66 )
5 Reports excluded (n=49):
0 l - Sample under 19 years old and have a type 2
DM under 3 months (n=3)
Reports assessed for eligibility -Not an observational study (n = 20)
(n=66) -HbAlc was not a marker (n=2)
-Correlation between Diabetes Distress and
Hbalc was not identified (n=3)
__ -Sample have a psychologic intervention
A4 (n=6)
= -Depression patient (n=6)
@ . . -Diabetes Distress as a outcome(n=9)
3 Reports of included studies
o (n=17)
=

ure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) 2020




Table 1. Summary of Studies Characteristic

Relationship Diabetes Distress and HbAlc

No Author, year Study Place (Country; Sample Mean age (years) Duration
Design Healtheare) T2DM (years)
1 Aghili et Cross- Iran; Major medical clinic 380 54.73+ 800 894 +6.5
al.2016" Sectional
2 Asuzu et Cross- Southeastern United States; 615 613+109 123+9.1
al.2017% sectional ~ Primary care
3  Chenet Cross- Taiwan; Endocrinology 255 56.58 +10.92 13.37 £8.87
al. 2019* sectional  clinic
4 Chew et Cross- Malaysia; Urban, suburban 338 606 +10.1 98+£59
al.2018" Sectional  and rural health clinics
5 Choi et al. 20187 Cl’()i‘iS- S()ul!] Korea, University 171 59.55+9.75 12.36 £8.53
sectional  hospital
6  Darawad et Cross- Jordania; Hospital 325 553+132 NR
al. 2017 sectional
7 Hsu ot al. 201815 Cl’()S‘S- S()ulhe}'n Teli‘w%m: Diabetes 382 58781148 1003 £7.29
Sectional  Outpatient clinic
8§  Kunisset Cohort Germany; Primary care 336 72397 124+ 10.2
al.2017'%
9 Lin et al. 2017 Cl‘()sis- Chineli Suburban and urban 254 55.26 £ 0.63 8.15+042
Sectional  outpatient departement
10 Linetzky et Cross- 'gcntinm Brazil, Canada, 4341 61.77+11.02 12.65 +7.98
al.2017° sectional ~ China, Germany, India,
Israel, Italy, Japan, Mexico,
Russia, Saudi Arabia, South
Korea, Spain, Turkey,
United Arab Emirates, UK,
and US, including Puerto
Rico; Primary care
11 Lumetal., Cross- Singapore; Healthcare 246 599+76 94+88
2018" sectional  Institution
12 Mirghani, Cross Sudan; Diabetes center 89 50.64 + 9.60 0.14 % 8.1
2016 sectional
13  Nanayakkara et Cross Australia; Diabetes center 2552 63+13 12 £10
al.2016" sectional
14  Sukkarieh- Cross Lebanon: Hospital 280 5824 +13.48 7.83
Haraty et sectional
al.2019%
15  Walker et.al, Cross United States; Primary care 615 613+109 123 +9.1
2019%! sectional
16  Wardian et Cohort United States; Diabetes 436 59.9 16.9
al.2017% center
17  Winchester et Cross- United States; Primary clinic 361 1849 years (10.6%) NR
al.2016% sectional 50-64 years (43.0%)

6574 years (29.1%)
75-89 years (17.3%)

Abbreviation:

NR: Not Reported

Not all studies report the type of therapy patients. Eleven studies described the
percentage of patients who did therapy into four categories (Table 2). Two studies had total
samples that were all insulin or oral medication.”?” There were 3 studies with samples in four
categories; 2 studies were dominant with oral antihyperglycemic therapy samples, and 1 study
was diet alone. The other five studies were in only two types; 3 were predominant with oral
antihyperglycemic, 1 study in combination, and 1 on insulin therapy. One study reported a
disproportionate sample percentage of 90% in oral antihyperglycemic therapy but about 57%
in another category.'!
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Table 2. Summary of Type Therapies Studies

No Authoryear

Therapy (%)

Oral Insulin + oral . No Medication/
L L Insulin .

medication medication Diet only
1 Aghiliet al 2016 54 .80% 3840% 5% 1,80%
2 Asuzuetal,2017"7 NR NR NR NR
3 Chenet al.,20197 NR 72.90% 27,10% NR
4 Chew et al.,2018" 90% NR 47.50% 10.94%
5 Choi et al.,2018% 64 30% 35,70% - -
6 Darawad etal. 2017 NR NR NR NR
7  Hsuetal 20187 NR NR NR NR
8 Kuniss et al.,2017'¢ 2620% 14% 17.80% 42 00%
9  Linetal.2017" 59.50% 40,50% - -
10  Linetzky etal.2017° NR NR 100% NR
11 Lumetal., 20187 60,60% 2930% 1,60% 8,50%
12 Mirghani, 2016 91,10% NR 8.,90% NR
13 Nanayakkara etal. 2016 NR % 74% 26%

23

14  Sukkarieh-Haraty et al.,2019% 100% NR NR NR
15 Walker et.al, 2019*! NR NR NR NR
16 Wardian et al.,2017% NR NR 56.90% 17 .60%
17  Winchester et al.,.2016> NR NR NR NR

Abbreviation:
NR: Not Reported

Twelve studies used the 17-DDS instrument (Table 3). Three of them use other
countries' versions, such as Korean, Arabic, and Chinese. Four other studies used the PAID
Scale, and two of them were Chinese versions. One recent study used 12 DFS-Ars to assess a

patient's level of distress.

The outcomes of studies were diabetes distress score, HbAlc level, significant (p-
value), and Pearson correlation (r). The diabetes distress score is related to the instrument so
that the mean and indicator are different. Two studies did not report mean DD scores. One study
wrote in specific the percentage of samples that scored 0-3 (65%) and >3 (2%). Seven of the 14
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studies included low DD levels, the other five studies were moderate, and two studies had high

DD levels.

The target of therapy is HbAlc below 7%.Only one study reported reaching the targe

t16

Another 14 studies had a mean HbAlc above 7% (Table 3). There is one study that reported
the percentage of HbA 1c >7% (64%) and HbA 1¢c <7% (36%). One study did not record HbAlc
levels. Sixteen studies were significant, and one other study was not significant in total diabetes
distress score.!® The correlation between HbA ¢ and DD was described in 10 studies with the
Pearson correlation. Two other studies are not directly related.'”'® The other five studies did
not report any correlation values. One high correlation study (0.69), 3 moderate correlation
studies (0.2-0.5), and 6 low correlation studies (< 0.2).

Table 3. Summary of variables result and outcome studies

DD Score HbAlc Outcomes

No  Author,year DD Instrument (/max score) (% (mmol)) m .

| Aghili et al. 2016" DDS17 NR 7.78 1.7 (62) <0.001 0.173

2 Asuzu et al. 2017" DDS17 (11'2‘:)(]'?’{6 7.9+ 18 (63) <0.001 069

t-For 8 98/32
3 Chenetal.2019? Short-Form PAID Scale 10.98/3 833+ 149 (68) <005 0.144
(Chinese) (low)

2

4 Chew et al..2018"! DDS17 23+ 146 8.3 (67) <(.05 NR
(moderate)

. X 2.25 +0.56/6

5 Choi etal. 2018° DDS17 (Korean) } T37T+127(57T) <0.05 NR

(moderate)
b
6 Darawad et al..2017"* DDS17 (Arab) ?r—i;h? 14.5/85 7.88+ 178 (63) <0.05 0.153
1 2/32
7 Hsu et al. 2018" PAID Scale (Chinese) El(?vlv)i 7.02/32 739+ 1.11(57T) <0.01 NR*
q
8 Kuniss et al. 2017'¢ PAID scale ?l;fwi)?.(]f@ 75 6.4+ 10 (46) <0.001 0253
. . 3894 +0.81/90 >7% = 64%

g al. 20170 . .

] Lin etal. 2017 DDS17 (Chinese) (low) <7% = 36% <0.01 NR
272

10 Linetzky et al.,2017° DDS17 227 1_1.13% 8.13x175(65) <001 0.171
(moderate)

) 7 . 26.2/80

11 Lumetal., 2018 PAID Scale - 8.6+ 1.5 (70) <0.01 0235
(moderate)

12 Mirghani, 2016'% DDS17 ?h?sjh? 0.64 9.9+260(85) 005 0.176

Nanayakkara et (]-3p(65%) 5

13 al.2016" DDS17 >3 (2%) 8+2 (64) <0.001 NR

14 fl“';';;';;‘;!:'“*""‘y o 12-item DFS-Ar NR 773£22(61) <005 NR

15 Walker etal, 2019%! DDS17 gl;?“ri)(]'?fé 7.9+ 18 (63) <0.001 025

. 33 28/6

16 ‘Wardian et al. 2017~ DDS17 } 8.38 (68) <(.05 NR
(moderate)

17 Winchester et al. 2016% DDS17 14/6 NR <(0.05 0.179

_ _(low) _ : :

Abbreviation:

(*): No direct correlation

NR: Not Reporta

DDS17: 17-item Diabetes Distress Scale
[EEND Scale: Problem Areas in Diabetes scale
12-item DFS-Ar: The 12- item Diabetes Fatalism Scale- Arabic

The graphic presents two variables with a horizontal line of diabetes distress score and
a vertical line of HbA lc level (%) (Figure 2). The red vertical line is the mark for the diabetes
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distress category—the horizontal line is an HbA lc target mark. Nine of 12 studies support that
the high diabetes distress score has a high HbAlc (Figure 2). One study with high diabetes
distress and HbAlc level.'® Seven studies have moderate diabetes distress with HbAlc level
>7% 239141722 1n one study, the result was low diabetes distress with HbAlc level <7%.'¢
The other 3 studies have opposite results, low diabetes distress, but the HbAlc level >7%.!3152!
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Figure 2. Graphic Diabetes distress score and HbAlc
level

Diabetes distress has four domains; emotional burden, physician-related distress,
regimen-related distress, and interpersonal distress (Table 4). Four studies listed the mean score,
and two of them also recorded the correlation between HbAlc and DD. The four studies show
the mean value of DD, which is medium and high. Both studies had low correlations for HbAlc
in the EB and RD domains and low values in the other two domains. The value of all studies is
significant.
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Table 4. Summary of diabetes distress domain
Domain Diabetes Distress

No Author, Emotional Bur Physm:lzm-relzlted Reglrr‘len-relzlted Intel"personzll P
year % distress distress distress
Mean r Mean T Mean r Mean r
i Choiet 246 NR 1.86 NR 241 NR 214 NR <005
al.,2018"
2 Darawad et
[s i N
al. 2017 152 0.193 10 0017 14 0.151 7.1 0.04 <0.05
3  Mirghani, 4,08 = 375+ a 335+ 3445+ -
2016" 0.88 0.221 1.13 0.009 143 9B o0 gupg O
4  Wardian et 2.108 = 1.261 = 2,137+ 1.50 =
al.,2017% 1.15 NR 0.76 NR 1.06 NR 0.89 NR <0.05

Abbreviation:
NR: Not Reported

DISCUSSION

This systematic review presents a significant relationship between diabetes distr@s and
HbAlc levels. One study only significantly correlated with the domain score but not for the
total diabetes distress score. Emotional burden and regimen-related distress are domains which
as a strong predictors of glycemic control.'® Ten of 17 studies found that diabetes distress was
directly positively correlated with HbAlc level. It also becomes a mediator between HbAlc
level and other factors. Most studies said that their correlation is moderate and low. HbAlc
level is not only affected by diabetes distress but also other factors. However, diabetes distress
is a strong determinant compared with other psychosocial. It can be a target intervention to
improve glycemic control like other studies.”* The increase in HbAlc can be caused by
decreasing insulin secretion by increasing cortisol hormone during distress.” Nevertheless, one
study did not find a correlation between diabetes distress and HbAlc level. The reason is that
differences in population culture such as family, social network, and health mindset affect the
level of stress.'!

Five of 17 studies found that medication adherence is a mediator between diabetes
distress and HbAlc level. The negative correlation with DD has an impact on the positive
correlation with HbAlc level. Medication adherence is the most specific and easy adherence
practice in therapy.'? Diabetes distress affects self-efficacy for 0.26 points of self-ma@ement
before impacting HbAlc level.'” It is consistent with studies in China and Thailand that self-
management is the key in diabetes management and a predictor of blood glucose.”
Interventions in self-management can be effective because improving one point will reduce the
risk of suboptimal type 2 DM therapy.!” Twelve months of quality of life (Qol.) months also
mediates the two variables in two of 17 studies. Diabetes distress atfects QoL through life
satisfaction and motivation, so it takes time before impacting HbA Ic level."” Diabetes distress
can affect self-care in the long term. The impact of low self-care on HbAlc is disturbing diet,
exercise, and blood glucose management. If it is less than six months, the effect of diabetes
distress is not apparent, especially when the level of diabetes distress is still low.

Emotional burden and regimen-related distress are two dominant domains in diabetes
distress. They can be strong predictof§fpf glycemic control. Emotional burden present in
patients who feel hard to do routines as type 2 diabetes mellitus patients and the lack of social
support will reinforce this.?*> The regimen-related distress is identical to being irregular in
monitoring blood glucose and therapy so that it is related to the type of therapy.>?? Physician-
related distress through hurried communication disturbs glycemic control because the patients
do not understand what to do.”
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Age significantly affects the level gdiabetes distress. The higher the risk of diabetes
distress is the younger when the patient is first diagnosed with type 2 diabetes.'?> Seven of 17
studies have the same finding >1%-14:16-18:22 If the patient got type 2 diabetes mellitus at working
age, it will inhibit activities and disturb need compliance. The longer the duration of
experiencing type 2 DM, the higher the DD score.'® However, there is only one study that
supports this statement.”> Previous studies did not show the same result because those
conclusions were from some sample groups.'® This finding aligns with other studies that
duration does not affect DD but can affect self-care.'"”

Th@plinding of the present systematic review is different ff3m the previous study about
the effect of the level of health facilities on diabetes distress. In primary care, the level of
diabetes distress is low. The glycemic control is better than the secondary or tertiary level
because, at the tertiary level, the patient has blood sugar levels that are more uncontrolled.'*!®
Nevertheless, primary care has a higher level of distress because it is associated with physician
capabilitygEathe previous study.® The difference in finding is because each country has different
standards of health care facilities.

The type of patient therapy can affect the level of diabetes distress. The type of therapy
is included a regimen related to distress. In patients who use therapy, there is a tendency for
high levels of distress because it is related to strictness in the use of insulin, namely in terms of
time, dose, and fear of hypoglycemia.>** Patients with combination therapy need accuracy in
insulin therapy and consume oral antihyperglycemic drugs.’ Therefore, the type of therapy does
not explicitly affect diabetes distress because each treatment has some concerns. The patients
will feel anxiety and stress if they do therapy for a long time, whatever the type of therapy.

This systematic review implies that diabetes distress is significantly related to HbAlc
with low correlation. Nevertheless, it can be the target of intervention argffimprove the success
of therapy. The first limitation of this study is that it does not proceed to a meta-analysis due to
the various types of studies and instruments. By analysis with the meta-analysis, it will be more
quantitative to see the correlation of two variables and the effect of diabetes distress on HbAlc.
Second, the correlation between the two dominant variables is weak, so further research is
needed. The other causes because HbAlc is not only affected by psychological conditions but
many factors.

CONCLUSIONS

In this study, diabetes distress and HbA 1¢ have a low-moderate relationship, but it can
be the effective target intervention for improving type 2 diabetes mellitus therapy. Diabetes
distress has one direct mechanism through hormones. The indirect effect of diabetes distress is
through medication adherence, self-management, and 12 months quality of life. Age, health
facilities, and type of therapy can affect diabetes distress. Furthermore, emotional burden and
regimen-related distress are the most dominant domain in diabetes distress, and they can be the
specific target for intervention.
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