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Abstract

Patients with type 2 diabetes who have HbA1c values > 10% have different previous glycemic trends, including new diagnosis)
diabetes. We aimed to assess the efficacy of 3 months of intensive and facilitated antihyperglycemic treatment in patients with
different glycemic backgrounds. In this observational study, patients with type 2 diabetes and poor glycemic control (indicated
by an HbA1c level of > = 10%) were divided into groups based on their previous HbA1c levels (group 1; newly diagnosed type
2 diabetics, group 2; patients with previously controlled but now deteriorated HbA1c levels, group 3; patients whose HbA1c
was not previously in the target range but was now above 10%, and group 4; patients whose HbA1c was above 10% from the
start). Patients received intensive diabetes management with close monitoring and facilitated hospital visits. For further analysis,
patients who were known to have previously had good metabolic control (either did not have diabetes or had previously had an
HbA1c value < =7) and patients who had prior poor metabolic control were analyzed separately. Of the 195 participants [female,
n =84 (43.1%)], the median age was 54 years (inter-quantile range [IQR] = 15, min = 29, max = 80) and the median baseline
HbA1c was 11.8% (IQR = 2.6%, min = 10%, max = 18.3%). The median duration of diabetes was 10 years QR =9, min=1,
max = 35) when newly diagnosed patients were excluded. The > 20% reduction in HbA1c at month 3 was observed in groups
110 4in 97%, 88.1%, 69.1%, and 55.4%, respectively. The percentage of patients who achieved an HbA1c level of 7% or less
was 60.6%, 38.1%, 16.4%, and 6.2% in the groups, respectively. The rate of those who achieved an HbA1c of 7% or less was
nearly 50% of patients with type 2 diabetes mellitus who had previously had good metabolic control, whereas successful control
was achieved in only 1 in 10 patients with persistently high HbA1c levels. Patients’ glycemic history played an important role in
determining their HbA1c levels at 3 months, suggesting that previous glycemic management patterns may indicate future success
in diabetes control.

Abbreviations: BM| = body mass index, IQR = inter-quantile range, T2DM = type 2 diabetes mellitus.
Keywords: glycemic control, poorly controlled diabetes, type 2 diabetes

1. Introduction

Type 2 diabetes mellitus (T2DM) is one of the most common
chronic diseases worldwide, affecting approximately 537 mil-
lion adults."! Maintaining good glycemic control and con-
trolling additional risks are recommended to prevent or delay
complications and mortality associated with diabetes. Leading
authorities, including the American Diabetes Association and
the European Association for the Study of Diabetes, recom-
mend an HbAc level of 7% or less if it can be achieved safely.?!
According to the UKPDS study, a 1% lower HbAlc resulted in
remarkable reductions in microvascular complications, myocar-
dial infarctions, and diabetes-related deaths by approximately
37%, 14%, and 21 %, respectively.®!

The authors have no funding and confiicts of interest to disclose.

The datasets generated during and/or analyzed during the current study are
available from the corresponding author on reasonable request.

@ Department of Internal Medicine, Prof Dr Suleyman Yalcin City Hospital, Istanbul
Medeniyet University, Istanbul, Turkey.

*Correspondence: Ayse Naciye Erbakan, Department of Internal Medicine, Prof
Dr Suleyman Yalcin City Hospital, Istanbul Medeniyet University, Istanbul, 34722,
Turkey (e-mail: erbakan553@hotmail.com).

Copyright © 2023 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open-access article distributed under the terms of the Creative
Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is

However, glycemic control remains a challenge for many
patients with T2DM. Only 55.3% of patients in the United
States achieve good glycemic control.*! The term “poor glyce-
mic control” is not clearly defined, as it includes patients with
HbA1c levels above target without upper limits or gradations.
This makes it difficult to determine the prevalence of poorly
controlled diabetes and associated factors. It also results in a
heterogeneous group of patients with different glycemic values
and likely different characteristics affecting their diabetes con-
trol. Even in patients with “persistently poorly controlled diabe-
tes mellitus”, which is used to describe patients with consistently
high HbAlc levels despite diabetes treatment, the HbAlc
threshold varies between 8.5% and 9.5%.5¢ For this study, we
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defined poorly controlled diabetes as having an HbAlc¢ level of
10% or higher.

We queried whether past glycemic courses could indicate the
likelihood of achieving glycemic targets, and identifying individ-
uals who may require interventions beyond lifestyle modifica-
tions. The objective of this study was to assess the effectiveness
of intensive antihyperglycemic treatment in patients who have
HbA1c values 2 10% and are either newly diagnosed, experi-
encing recent deterioration, or have long-standing poor glycemic
control. We evaluated the relationship between this approach
and their historical glycemic data while also considering other
risk factors contributing to poor metabolic control.

2. Methods

This prospective observational study was conducted with
patients with type 2 diabetes with an HbAlc level of 10% or
more who presented to the Diabetes Outpatient Clinics between
August 1,2021 and December 31,2021. The study protocol was
approved by the Istanbul Medeniyet University Goztepe Training
and Research hospital ethics committee (N0:2021/0413) and
conducted in accordance with the Declaration of Helsinki. All
participants gave their informed consent. The participants were
excluded if they had a diagnosis of other types of diabetes, acute
infection or inflammation lasting more than 1 week, acute met-
abolic decompensation, inability to attend follow-up, endocrine
disease other than thyroid, or active oncologic treatment.

Primary endpoints: Changes in the mean HbAlc level from
baseline to the 3rd month after enrollment, changes in HbAlc
of 20% or more, and the ratio of patients achieving HbAlc
target of 7% or less in predefined groups with different glyce-
mic histories. Given the relatively brief duration of 3 months, a
significant enhancement in HbAlc¢ levels is considered to be a
change of 20% or higher.[”!

Secondary endpoints: The effects of baseline characteristics
on HbAlc changes, namely education, mindful eating, depres-
sion and daily physical activity. This analysis was conducted to
evaluate the ability of participants’ baseline characteristics to
predict changes in HbA1c levels over time. The aim was to exam-
ine the influence of different risk factors on goal attainment.
Although all participants received lifestyle change training, it
is essential to consider that factors other than what was taught
could influence how effectively participants implemented these
changes. Education level was selected as one of the secondary
measures because it falls into the category of social determinants
that affect health outcomes.!®! Education is widely recognized
as an influential factor in adapting to change. Lifestyle changes
often include adopting healthy eating habits, managing weight,
engaging in regular exercise, and quitting smoking. While mind-
ful eating is a reflection of awareness in choosing what to con-
sume for healthy living, assessing daily physical activity is one of
the ways to evaluate exercise background. Depressive symptoms
have been linked to difficulties in managing blood glucose levels
and lower adherence to diet and exercise recommendations.!’!

3. Study design

Patients with type 2 diabetes and poor glycemic control (as indi-
cated by an HbAlc level of > 10%) were invited to participate
in the study. Of the 321 participants who met the inclusion cri-
teria, 266 consented to participate in the study.

4. Patient groups

Participants were divided into groups based on their previous
HbA1c levels and their glycemic histories. There was an interval
of at least 3 months between previous HbA1c measurements; the
most recent measurements were usually taken 6 months before
participation. At least 3 HbA1c measurements were evaluated to
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assess glycemic history. Group 1 consisted of patients diagnosed
with type 2 diabetes within 1 month and who had no previous
record of diabetes or antidiabetic medication usage, and were
referred to as “newly diagnosed patients.” Participants in Group
2 had previously been diagnosed with type 2 diabetes. Prior to
their involvement in the study, they had consistently maintained
their HbA1c level below or equal to 7% for at least 3 consecu-
tive occasions separated by more than 3 months apart. As their
HbA1c level is now = 10%, they were identified as the “previ-
ously controlled group.” Participants in Group 3 had previously
been diagnosed with type 2 diabetes, and their HbAlc levels
were consistently between 7 and 9.5% on several occasions
more than 3 months apart prior to participation in the study.
However, their current HbA1c level has now risen above 10%,
indicating a worsening of their condition compared to previous
measurements. They were identified as the group that “previ-
ously off target but now worsened.” The final group, Group 4,
consisted of patients with a previous type 2 diabetes diagnosis
and all previous HbA1c levels above 10%, termed “poorly con-
trolled from the start.” Both Group 1 and Group 2 were known
to have good metabolic control before (either had no diabetes
or had previous HbAlc levels <7) and were grouped as Group
A for further analysis, whereas Group 3 and 4 were grouped as
Group B, who had poor metabolic control for at least more than
a year before enrollment (“persistently poorly controlled”). The
groups were compared according to patient characteristics (age,
sex, education level, depression status, dietary awareness, exer-
cise characteristics), demographic findings, medications, and
anthropometric and biochemical data.

Groups 1 to 4, and Groups A and B were used for analy-
sis. Also, other subgroups were used for analysis: patients who
reached the target HbA1c level of 7% or less or were still higher
than 7%; and patients who had a 20% percent or higher HbA1c
reduction at the end of the 3rd month or not. In addition, possi-
ble factors associated with the findings were evaluated.

5. Intervention

At baseline, the duration of diabetes, demographic character-
istics, level of education, and concomitant diseases of all par-
ticipants were recorded. The participants’ diabetes type, their
previous laboratory analyses, their medications, the dose of
their medications, and the regularity of their intake were further
investigated using the hospital prescription system, the National
Medula electronic health system called e-Pulse, and the National
Medula electronic prescription system (//medeczane.sgk.gov.tr/
doktor/login.jsp). Their previous HbAlc values were used in
forming the patient groups. A detailed physical assessment with
anthropometric measurements was performed, including waist
circumference, height, and body weight. All participants com-
pleted 3 different questionnaires, listed below, and then under-
went predetermined laboratory tests, including concentrations
of c-peptide and HbAlc.

The study participation started after the patients’ question-
naires were completed. All patients visited a certified diabe-
tes nurse educator and dietitian at least once and repeated as
needed, based on the requirements of the medical practitioner
or the patients themselves. The diabetes follow-up visits were
continued by their respective physicians, who were internists
specializing in diabetes. All visits, including following physi-
cians’, were dependent on the initiative of the physicians and
patients. Participants were invited to the diabetes clinic at reg-
ular intervals to facilitate their visits. They also could reach the
medical team by phone at their convenience. Since all partic-
ipants were affiliated with the social health institution, there
were no problems in performing diagnostic tests and obtaining
medication. Diagnostic inquiries and treatment applications
were conducted following current diabetes guidelines. The
most significant aspect of this study was enhancing accessibility
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for patients to their doctors and nurses, along with intensify-
ing their treatment regimen. Participants were called again 3
months after enrollment in the study to collect the most recent
biochemical data.

6. Anthropometric and laboratory measurements

The same physician measured body weight, waist circumfer-
ence, and height using standard measuring instruments. Waist
circumference was measured as defined by the World Health
Organization. The body mass index (BMI) was calculated as
weight (in kilograms) divided by height (in square meters).

7. Questionnaires

Three different questionnaires, the mindful eating question-
naire, the General Practice Physical Activity Questionnaire,
and the Beck depression inventory questionnaire were com-
pleted before the enrollment of participants. These question-
naires aimed to determine individuals’ mindfulness for eating,
whether they have depression or not, and if they have, then the
degree of their depression, and to evaluate their daily physical
activity. We used the validated Mindful Eating Questionnaire
in Turkish, which consists of 30 items rated 1 (never) to 5
(always), evaluating 7 eating behavior and mindfulness con-
structs with higher scores indicating greater degrees of mind-
ful eating.['% We used the total score for analysis. The Turkish
version of the Beck Depression Index scale, which is a 21-item
(multiple-choice) self-assessment inventory created to provide
a quantitative assessment of the intensity of depression, was
used in our study."!! The items were evaluated on a scale rang-
ing from zero to 3, depending on the severity of the symptoms;
higher scores indicate more depressive symptoms. Grades of
depression are based on score cutoffs: no depression (0-9
points), mild (10-16 points), moderate (17-24 points), and
severe (>25 points). The General Practice Physical Activity
Questionaire is a short questionnaire on daily physical activ-
ity (evaluating physical exercise, cycling, walking, housework/
childcare, and gardening); the physical nature of the occupa-
tional activity; and walking pace. It is recorded into “active,”
“inactive,” “moderately inactive” or “moderately active”
Physical Activity Index categories.'?! Participants were also
asked if they had been taking their medications as advised,
if they were following their diet counseling, and about their
exercise habits.

8. Analytical measurements

All blood tests, including fasting C-peptide and HbAlc were
taken after 10 to 14 hours of fasting, and tested in the cen-
tral hospital laboratory. The hexokinase technique was used
to determine fasting glucose concentrations. The kinetic Jaffe
technique was used to measure serum creatinine. An enzy-
matic (without P-5’-P, NADH) technique was employed to
determine ALT concentrations. Enzymatic methods were used
to quantify fasting plasma total cholesterol, HDL and LDL
cholesterol, and triglyceride concentrations (Abbott Architect
¢c16000 and ¢8000, Abbott). For HbAlc measurements, a
Tosoh HLC-723 G8 (Tosoh G8) (variant-mode) ion exchange
high-performance liquid chromatography system (Tosoh,
Japan) was employed. The C-peptide was quantified in the
Abbott Architect 12000 autoanalyzer (Abbott Laboratories,
Abbott Park, IL, USA) using a chemiluminescence micropar-
ticle immunoassay.

The glomerular filtration rate was estimated using the
Chronic Kidney Disease Epidemiology Collaboration equation
formula,'” and the presence of proteinuria was evaluated using
the protein/creatinine ratio in the spot urine.
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9. Statistical analysis

Data analysis was performed using the Statistical Package for the
Social Sciences (IBM SPSS Statistics for Windows, Version 23.0,
Armonk, NY, USA) software package. Descriptive statistics were
obtained, quantitative variables were characterized using mean,
maximum (max), and minimum (min) values, and percentages
were used for qualitative variables. Whether the distributions
were normal or not was determined by Kolmogorov-Smirnov
analysis. Normal distributions were reported as mean values,
and Student ¢ test was used for intergroup comparisons. Pearson
chi-square test was used for comparative analysis of qualita-
tive variables; however, Fisher exact test was used if the sam-
ple size was small (<5). Non-parametric continuous variables
were recorded as medians and compared using Mann-Whitney
U tests. IQR result was also given for the values recorded as
the median. If there are more than 2 groups, comparisons were
made with one-way ANOVA; if the distribution was normal,
post hoc evaluation was performed with Tukey; if not, with
Games-Howell, and in-group and intergroup comparisons were
made. P < .05 was considered statistically significant. A post hoc
power analysis was conducted for the study, revealing that with
a medium effect size and an alpha error value of 0.05, the 4
groups calculated power was 83%.

10. Results

10.1. Participant characteristics

Among266 participants, 195 participants (73.3 %) completed the
study. The 71 patients (26.7%) who failed to attend the follow-
ups were connected via telephone, and repeatedly invited, but
failed to attend. It is also noticed that these participants did not
seek any other medical help and had no laboratory results in
the system, though all of them had HbAlc levels above 10%.
Of the patients who did not participate in follow-up, 11 were in
group 1, 13 in group 2, 26 in group 3, and 21 in group 4. Of the
195 participants, 43.1% (n = 84) were female. Median age was
54 years (IQR =15, min = 29, max = 80) and median baseline
HbA1lc was 11.8% (IQR =2.6%, min = 10%, max = 18.3%).
Median diabetes duration was 10 years (IQR=9, min=1,
max = 35) when the newly diagnosed patients were excluded.
Baseline characteristics are outlined in Table 1.

At baseline, 53 participants (33 newly diagnosed and 20
in other groups) were not using any antidiabetic medications.
Thirteen participants were on insulin preparations alone; 48
had oral antidiabetic medications and insulin, and 81 had anti-
diabetic medications other than insulin. The mean antidiabetic
medication other than insulin use was 1.91 + -0.8 in these 129
participants. At the end of the 3rd month, only 8 participants
were on insulin, 136 had insulin and other antidiabetic medi-
cations, and 51 had non-insulin medications. The mean antidi-
abetic medication besides insulin use was 2.71 + -0.82 in these
187 participants.

In Group 1, which consists of patients with newly diagnosed
type 2 diabetes, there were 33 participants (16.9%). The num-
ber of participants in Groups 2, 3 and 4 were 42 (21.5%), 55
(28.2%) and 65 (33.3%), respectively. The follow-up period
was 3 months (12-15 months). Table 2 compares the groups
in terms of baseline HbAlc levels, 3rd month HbAlc levels,
the percentage of participants who have an HbAlc decrease of
more than 20%, and the percentage of participants who reach
an HbAlc level below 7%.

There was a statistically significant difference between all
groups in terms of baseline HbAlc, 3rd month HbAlc, total
HbA1c difference, the percentage of patients with a decrease
in HbA1lc levels of more than 20%, and the percentage of
patients with a decrease in HbAlc below 7%. Group 1 partic-
ipants had the highest baseline HbAlc levels (median 13.1%,
IQR =2.7, min = 10.2%, max = 17.5%), while Group 4 had
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Baseline characteristics of the patients.

Baseline characteristics Participants
Diabetes course, n (%)

Newly diagnosed T2DM 33 (16.9%)

Patients with previously controlled T2DM 42 (21.5%)

T2DM patients whose HBA1c were 55 (28.2%)

previously not on target but now worsened

T2DM patients whose HbA1c were > 10% 65 (33.3%)

for a long time

HbA1¢%, median (QR) 11.8 (2.6)

C-peptide, median (IQR) 2.45 (1.84)

Creatinine (mg/dL), median (IQR) 0.76 (0.28)
Comorbidities, n (%)

Hypertension 81 (41.5%)

Coronary heart disease 29 (14.9%)
Chronic renal failure

Stage 4-5 1(0.5%)

Stage 3 17 (8.7%)
Prior medications

Newly diagnosed T2DM 33 (16.9%)

No medication but have T2DM 20 (10%)
In medication users (n = 142)

Insulin usage 61 (43%)

Antidiabetic agents other than insulin 129 (91%)

Antidiabetic agent other than insulin per 1.91+-08

patient (n)

GLP-1 analogues 4(21%)

Lipid-lowering agent users (%) 48 (24.6%)

IQR = inter-quantile range, T2DM = type 2 diabetes mellitus.

the highest 3rd month HbAlc levels (median 9.3%, IQR = 2.4,
min = 5.8%, max = 14.5%). The highest difference between
baseline HbAlc and 3rd month HbAlc levels was in Group
1 (median 6.2%, IQR = 2.2, min = 0.7%, max = 11.6%). The
percentage of participants with a decrease in HbAlc of more
than 20% (97.0%) and those with a decrease in HbAlc below
7% (60.6%) were also the highest in Group 1. The compar-
ison between groups is given in Table 2. The comparison of
Group A (n = 75), which consisted of Groups 1 and 2 and was
known to have normal or good metabolic control before, and
Group B (n =120), which consisted of Groups 3 and 4 and
had poor metabolic control before, is given in Table 3. Between
the groups, there were statistically significant differences for
baseline HbA1c levels (P = .05), HbAlc levels in the 3rd month
(P <.001), the difference between baseline and 3rd month
HbA1c levels (P <.001), patients with HbAlc levels <7% at
the end of the 3rd month (P <.001) and the Beck depression
scale (P =.001).
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While baseline HbA1c was statistically higher in Group A than
Group B (median 12.2% vs median 11.7%, P = .05), 3rd month
HbA1c was statistically higher in Group B than Group A (median
7.1% vs 8.9%, P < .001) (Tablo 3). At the end of the 3rd month,
the proportion of patients with HbAlc <7% was statistically
higher in Group A than in Group B (52.0% vs 10.8%, respec-
tively, P < .001). The presence of depression in patients in Group
A was statistically lower than in Group B (P =.001). There was
an almost significant difference between the 2 groups regarding
education levels (P = .07). It was found that participants in Group
A had higher secondary or higher education compared to Group
B (48% vs 35%). There was no statistically significant difference
between the groups regarding age, gender, BMI, c-peptide levels,
total mindful eating score, and physical activity.

Group A and B participants were evaluated separately in 2 sub-
groups according to whether the target of 7% and below HbA1c
levels was achieved at the end of the 3rd month (Table 4). In this
subgroup analysis, there was a statistical difference in c-peptide
levels between the groups in Group B (P =.01). In other vari-
ables, no difference was found in the in-group comparisons.

The in-group comparisons between the patients who had
220% decrease in their HbAlc levels at the end of the 3rd
month and those who had not are given in Table 5. A statis-
tical difference was observed between the initial HbAlc levels
of Group A and Group B when compared according to the
cutoff of a 20% decrease in HbAlc levels (respectively, P = .04
and P <.001). In both Group A and Group B, patients with a
20% or greater HbA1lc reduction had significantly higher basal
HbA1c levels than patients with a <20% reduction. Also, in this
subgroup, BMI was statistically different between the groups
(P =.03), having a lower BMI in the 20% or greater reduction
in the HbAlc group than the <20% decrease in the HbAlc
group (28.8 = 0.5 and 30.5 = 0.9, respectively). There were no
differences in other variables.

Regardless of their group, all the participants together were
then grouped and compared according to the decrease in HbAlc
of less than or more than 20% at the end of the 3rd month
(Table 6). There were statistically more women in the group
with more than 20% decrease in HbA1c levels in contrast to the
group with <20% decrease in HbAlc levels (P =.01), and the
initial HbA1c level was statistically higher (P <.001). In addi-
tion, the group with a more than 20% decrease in HbAlc had a
statistically significant lower BMI than the group with a <20%
decrease in HbAlc (P =.09). Apart from this, no statistical dif-
ference was found between these 2 groups.

11. Discussion

Our research aimed to investigate the impact of intensified
monitoring and facilitated hospital visits in patients with

Comparison between the groups based on their previous HbA1c levels.

Group1(n=33) Group2(n=42) Group3(n=>55) Group4(n=65) Pvalue* p1 p2 p3 p4 p5 p6

Baseline HbA1c, 131 (2.7) 11.5(2.3) 11.8(2.7) 11.4(2.4) .004 0.04 0.08 0.005 0969 0.955 0.699
median (IQR)

3rd mo HbATc, 6.7 (1.6) 7.4(1.8) 8.5(2.4) 9.3 (2.4) <.001 0.104 <0.001 <0.001 0.002 <0.001 0.234
median (IQR)

HbA1c difference, 6.2 (2.2 4.2(3.3) 33133 2.4(2.5) <.001 0.004 <0.001 <0.001 0.152 <0.001 0.07
median (IQR)

>20% decrease 32(97.0) 37 (88.1) 38 (69.1) 36 (55.4) <.001 0.440  0.001 <0.001 009 <0.001 0.411
in HoA1c, n (%)

HbA1c <7% 20 (60.6) 16 (38.1) 9(16.4) 4(6.2) <.001 0.214 <0.001 <0.001 0.08 0.001 0.309

n (%)

*Comparison between all groups, p1; Group 1 versus Group2, p2; Group 1 versus Group 3, p3; Group 1 versus Group 4, p4; Group 2 versus Group 3, p5; Group 2 versus Group 4, p6; Group 3 versus
Group 4. Bold P values indicate statistical significance. P values in italic show P values close to statistical significance.

IQR = inter-quantile range.
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Comparison between Group A and Group B

Group A Group B
(Group 1 +2) (Group 3 + 4)
(n=75) (n =120) P
Age, median (IQR), yr 52 (15) 56 (16) 220
Gender, n (%) .200
Female 28 (37.3) 56 (46.7)
Male 47 (62.7) 64 (53.3)
BMI, mean + SD 302+05 296+04 .306
C peptide, median (IQR) 2.5(1.5) 2.3(1.9 112
Mindful Eating total 3.4(0.7) 35(0.7) 187
score, median (IQR)
Baseline HbA1c, 12.2 (3.3) 11.7 (2.6) .05
median (IQR)
3rd mo HbA1c, median 7.1(1.6) 8.9(2.3) <.001
(IQR)
HbA1c difference, 5532 3.0(2.9) <.001
median (IQR)
Education, n (%) .07
Less than sixth grade 39 (52.0) 78 (65.0)
sixth grade or higher 36 (48.0) 42 (35.0)
Beck depression 33 (44.0) 82 (68.3) .001
score > 9n (%)
Physical activity, n (%) 452
GPPAQ inactive 39 (52.0) 69 (57.5)
3rd mo HbA1c >7%, <.001
n (%) 39 (52.0) 107 (89.2)

No

Bold P values indicate statistical significance. P values in italic show P values close to statistical
significance. Group A: patients who had good metabolic control before (either had no diabetes or
had previous HbA1c levels <7). Group B: patients who had poor metabolic control for at least a
couple of yr before enrollment (“persistently poorly controlled”).

BMI = body mass index, calculated as weight (in kilograms) divided by height (in square meters),
GPPAQ = General Practice Physical Activity Questionaire, IQR = inter-quantile range.

inadequately controlled type 2 diabetes, particularly those with
an HbAlc of 10% or more who had a history of variable gly-
cemic control, i.e., who were newly diagnosed, whose glycemic
control had recently worsened, or who had a history of poor
glycemic control. The glycemic history of the patients had a
notable impact on HbAc levels at 3 months. Patients in groups
1 to 4 exhibited median HbA1c values of 6.7%, 7.4%, 8.5%,
and 9.3%, respectively, suggesting that past glycemic control
patterns can indicate future diabetes treatment success.

Throughout the study, a significant reduction in HbA1c levels
was achieved with 3 months of intensive treatment. The most
noteworthy decrease in HbAlc levels was observed in patients
with newly diagnosed type 2 diabetes and in patients whose gly-
cemic control had deteriorated within the past year, although
they had previously been well-controlled. While the rate of those
achieving HbAlc levels of 7% or less was nearly 50% in these 2
groups, successful control was achieved in only 1 in 10 patients
with persistently high HbAlc levels. When the 4 groups were
analyzed separately, 60% of newly diagnosed patients achieved
an HbA1c level of 7% or less within the first 3 months, whereas
this rate was only 6% in those who had an HbAlc level of 10
or more from the start.

Due to the short duration of the study, success rates for
achieving a 20% reduction in HbAlc were also examined to
assess another effect of intensive treatment on glycemia. A suc-
cess rate of up to 97% was achieved in newly diagnosed indi-
viduals with type 2 diabetes, while this rate was only half in the
group whose HbAlc levels were persistently 10% or above.

Failure to intensify medications when indicated in patients
with poorly controlled T2DM is referred to as clinical inertia
and is a contributing cause of poor control of T2DM, but this
phenomenon cannot be solely attributed to it in our study. All
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of these participants already had poor glucose control and were
therefore treated similarly, but there were significant differences
in success rates. Also, there is a notable increase in both oral
antidiabetics and insulin usage rates. Even after excluding newly
diagnosed patients, insulin use increased twofold.

Two separate studies emphasized the importance of meet-
ing glycemic objectives early in treatment. Kim and colleagues
stated that the time it took to achieve the target HbAlc was
connected to the long-term stability of glycemic control; the
sooner, the better.["¥! In the study by Schwab et al, they found
that early therapy modifications resulted in better near-term gly-
cemic control.' These data are consistent with our findings.
In our study, the patients whose diabetes was previously well-
controlled, reached better glycemic profiles than the patients
whose diabetes was previously poorly controlled diabetes. The
earlier the glycemic control is adjusted, the higher the chances of
meeting glycemic goals.

If the desired HbAlc target cannot be achieved through
adherence to dietary restrictions, lifestyle changes, and met-
formin therapy alone, alternative oral or injectable treatments
such as Glukagon like peptide-1 analogues and sodium-glucose
co-transporter 2 inhibitors can be considered. These newer
agents have been found to provide renal protection while
simultaneously lowering cardiovascular risks and minimizing
the incidence of hypoglycemia. Due to their diverse yet com-
plementary mechanisms for reducing HbAlc levels, these novel
therapies hold great promise in managing type 2 diabetes resis-
tant to traditional treatment approaches.!'’! By the 3rd month,
over 50% of the participants were taking sodium-glucose co-
transporter 2 inhibitors. In Turkey, exenatide—the only covered
GLP analogues—is covered by health insurance for people with
a BMI of 35 or greater, as well as those who are not using basal-
bolus or mixed insulin. However, this access is limited because
a prescription from an endocrinologist is required. While this
is a limitation, it applies equally to all groups studied. Notably,
d’Alessio et al’s research indicated that over the 24-week period,
no dissimilarities observed in HbAlc reduction rates between
glargine and liraglutide in individuals with HbAlc¢ levels rang-
ing from 7.5% to 12%." Though these 2 medication types may
have distinct long-term effects, short-term glycemic outcomes
appear comparable.

The study also aimed to compare the clinical characteristics
of patients with T2DM who had achieved good glycemic con-
trol versus those who had not. The results showed that patients
with persistent poor glycemic control had a higher prevalence
of depression at baseline than patients with a good glycemic
control history. While the study found differences in depression
rates at baseline, interestingly, there was no significant effect of
HbA1c reduction on depression scores. It is important to con-
sider the possibility of reverse causality in these groups. It is
plausible that the presence of depression may be linked to high
levels of HbA1C, and conversely, poor diabetes control could
potentially contribute to the development of depression.

In addition, patients with HbAlc levels below 7% at month
3 in the persistently poorly controlled group had better basal
C-peptide levels than patients with levels above 7% (which
could indicate either better pancreatic reserve or higher insu-
lin resistance). The study did not find any significant impact on
changes in HbAlc in relation to the participants’ educational
level or physical activity. No significant influence was observed
in terms of food awareness.

In some of the studies on poorly controlled diabetes, age
below 35 years was associated with poor control, whereas in
others, age below 50 years was associated with poor control.!'”]
In our study, the participants’ median age was 54 years, and no
significant age difference existed between those who responded
well to treatment and those who did not.

It was observed that in the groups that did or did not achieve
a 20% reduction, those that did were more likely to be male
and to have higher initial Alc levels. In a study conducted by
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Comparison of groups based on HbA1c levels below or above 7%.

Group A (group 1 + 2) (n =75)

Group B (group 3 + 4) (n =120)

HbA1c HbA1c
<7% HbA1c > 7% <7% HbA1c > 7%

(n =36) (n=39) p (n=13) (n=105) P
Age, median (IQR), yr 52 (15) 53 (16) 0.378 61 (15) 54 (15) 167
Gender, n (%) 0.244 .969
Female 11 (30.6) 17 (43.6) 6 (46.2) 50 (46.7)
Male 25 (69.4) 22 (56.4) 7(53.8) 57 (63.3)
Education, n (%) 0.739 .735
Less than sixth grade sixth grade or higher 18 (50.0) 21(3.8) 9(69.2) 69 (64.5)

18 (50.0) 18 (46.2) 4(30.8) 38 (35.9)
BMI, mean + SD 29.7+08 30.6 +0.8 0.265 30.3+1.0 295+05 485
C peptide, median (IQR) 2.6(1.4) 2.4(1.8) 0.463 4.5(3.9) 22(1.7) .01
Mindful eating total score, median (IQR) 3.4(0.8 3.3(0.7) 0.614 3.5(1.0 3.4(0.7) .802
Initial HbA1c, median (IQR) 12.4(3.7) 1.7 (2.4) 0.113 11.8 (4.4) 11.7 (2.6) 790
Decrease in HbA1c (%), mean + SD 51.6 (11.2) 33.0(15.0) <0.001 47.2(17.6) 24.1(18.9) <.001
Beck depression score > 9 0.696 234
n (%) 15 (41.7) 18 (46.2) 7(53.8) 75(70.1)
Physical activity, n (%) 0.897 .365
GPPAQ inactive 19 (52.8) 20 (51.3) 9(69.2) 60 (56.1)

Bold P values indicate statistical significance. Group A: patients who had good metabolic control before (either had no diabetes or had previous HbA1c levels <7). Group B: patients who had poor metabolic
control for at least a couple of yr before enroliment (“persistently poorly controlled”).
BMI = body mass index, calculated as weight (in kilograms) divided by height (in square meters), GPPAQ = General Practice Physical Activity Questionaire, IQR = inter-quantile range.

Comparison of 2 groups formed based on the difference in HbA1c levels after 3 mo, patients were divided into 2 groups: those with a
difference of <20% and those with a difference of more than 20%.

GroupA (1 +2) Group B (3 + 4)
HbA1c HbA1c
difference HbA1c difference HbA1c
>20% difference < 20% >20% difference < 20%
Total (n = 75) (n =69) (n=6) p Total (n = 120) (n=74) (n = 46) P

Age, median (IQR), yr 52 (15) 53 (15) 48 (15) 0.159 56 (16) 56 (16) 55 (16) 721
Gender, n (%) 0.135 .08
Female 28 (37.3) 24 (34.8) 4 (66.7) 56 (46.7) 30 (40.5) 26 (56.5)
Male 47 (62.7) 45 (65.2) 2(33.3) 64 (53.3) 44 (59.5) 20 (43.5)
Education, n (%) 0.419 408
Less than sixth grade sixth grade or higher 39 (52.0) 37 (53.6) 2(33.3 78 (65.0) 46 (62.2) 32 (69.6)

36 (48.0) 32 (46.4) 4(66.7) 42 (35.0) 28 (37.9) 14 (30.4)
BMI, mean + SD 302+05 30.2(7.8) 294+13 0.968 296+04 288+05 305+0.9) .03
C peptide, median (IQR) 2.5(1.5) 2.5(1.6) 3.1(1.0 0.489 2.3(1.9 2.4 (2.0) 2.2 (1.5) .928
Mindful eating total score, median (IQR) 3.4(0.7) 3.4(0.8) 3.1(0.5) 0172 3.5(0.7) 3.5(0.8) 3.4(0.5) .856
Initial HbA1c, median (IQR) 12.2(3.3) 12.3(3.5) 11.6 (2.2) 0.04 11.7 (2.6) 12.3(2.7) 10.9(1.9) .001
Decrease in HbA1c (%), mean + SD 441 (19.1) 44.9 (16.7) 6.0 (4.9 <0.001 26.0 (21.6) 30.7 (10.5) 10.6 (10.9) <.001
Beck depression score > 9 0.08 .326
n (%) 33 (44.0) 28 (40.6) 5(83.3) 82 (68.3) 53 (71.6) 29 (63.0)
Physical activity, n (%) 0.419 .556
GPPAQ inactive 39 (52.0) 37 (53.6) 2(33.3) 69 (57.5) 41 (55.4) 28 (60.9)

Bold P values indicate statistical significance. P values in italic show P values close to statistical significance. Group A: patients who had good metabolic control before (either had no diabetes or had

previous HbA1c levels <7). Group B: patients who had poor metabolic control for at least a couple of yr be

fore enroliment (“persistently poorly controlled”).

BMI = body mass index, calculated as weight (in kilograms) divided by height (in square meters), GPPAQ = General Practice Physical Activity Questionaire, IQR = inter-quantile range.

Walraven and colleagues, subgroups of patients diagnosed with
T2DM were identified based on their individual HbAlc trajec-
tories."®! In contrast to our study, patients who displayed less
favorable glycemic control were found to have higher baseline
HbA1c levels than those who exhibited more favorable out-
comes. However, in the study by Murphy and colleagues, inter-
ventions targeting individuals with higher baseline HbA1c¢ levels
were found to have the greatest effect, similar to our findings."”!
Also, in our study, it was observed that participants who failed
to achieve a 20% reduction in the persistently poor control
group had a higher BMI.

Persistently inadequately managed diabetes poses a signifi-
cant clinical dilemma due to the complexity of addressing the
factors contributing to poor diabetes control. Patient adher-
ence to therapy is another factor that should be considered. A
systematic review reported that the nonattendance rate varied
between studies from 10% to 30%, depending on the study.?"!
It is worth noting that more than 20% of participants in our
study were lost to follow-up, possibly due to poor adherence
to therapy. This finding is significant as these patients exhibit
a greater number of risk factors and complications compared
with patients with better glycemic control.
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Comparison of patients with a decrease in HbA1c of <20% or
more at the end of the 3rd mo.

HbA1c HbA1c
difference difference < 20%
>20% (n = 143) (n=52) P
Age, median (IQR), yr 54 (15) 54 (17) .804
Gender, n (%) .01
Female 54 (37.8) 30 (67.7)
Male 89 (62.2) 22 (42.3)
Education, n (%) .355
Less than sixth grade 83 (58.0) 34 (65.4)
Sixth grade or higher 60 (42.0) 18 (34.6)
BMI, mean + SD 295+04 30.7+0.8 .09
C peptide, median (QR) 24019 24(1.2) .629
Mindful eating total score, 3.4(0.7) 3.4 (0.6) 813
median (IQR)
Initial HbA1c, median (IQR) 12.3(2.9) 10.9(1.9 <.001
Beck depression score > 9 272
n (%) 81 (56.6) 34 (65.4)
Physical activity, n (%) .696
GPPAQ inactive 78 (54.5) 30 (57.7)

Bold P values indicate statistical significance. P values in italic show P values close to statistical
significance. Group A: patients who had good metabolic control before (either had no diabetes or
had previous HbA1c levels <7). Group B: patients who had poor metabolic control for at least a
couple of yr before enrollment (“persistently poorly controlled”).

BMI = body mass index, calculated as weight (in kilograms) divided by height (in square meters),
GPPAQ = General Practice Physical Activity Questionaire, IQR = inter-quantile range.

Although this study employed a pragmatic approach to
managing patients with poorly controlled diabetes, there were
some limitations. The study had a short follow-up period, and
the patients’ medication adherence and compliance were not
assessed. In addition, lifestyle changes were not assessed, and
Glukagon like peptide-1 analogues prescription issues resulted
in a low preference rate for the medication. Despite these lim-
itations, the study had some strengths, such as easy access to
medications because all the participants had insurance, and the
frequent follow-up and invitation of patients for appointments.
However, about one-fifth of the patients were lost to follow-up
despite being actively called and invited for visits, which high-
lights the challenges of managing diabetes and the need to
address patient perceptions and attitudes toward the disease.

Accessibility to health services and support, such as medica-
tions, consultations with physicians and nurses, and guidance
from dietitians are crucial for patients with diabetes. However,
these resources may not be sufficient to regulate diabetes in
those with a history of poor glycemic control. Simply intensify-
ing the monitoring of diabetic patients may not be enough. In
order to close the gap and improve outcomes for people with
diabetes, it is vital to address psychosocial factors and other
non-pharmacological aspects that may influence lifestyle, espe-
cially in groups with long-standing poor control. This approach
should involve interventions such as meditation, improving
sleep patterns, cultivating social support networks, and provid-
ing psychological support.?'?¥ Recognizing the need for these
interventions is crucial in effectively managing diabetes.

These findings can inform the development of tailored inter-
ventions to improve glycemic control and reduce the burden of
diabetes in affected populations.

12. Conclusion

In patients with type 2 diabetes with an HbA1c of 10% or more,
previous individual glycemic trends provide valuable informa-
tion about the possibility of achieving diabetes control. Patients
with newly diagnosed type 2 diabetes are more likely to perceive
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good glycemic control. When patients have “persistently poorly
controlled” diabetes, simply relying on more intensive monitor-
ing and frequent hospital visits is unlikely to achieve the desired
glycemic control. A more comprehensive approach is needed
that considers psychosocial factors and non-pharmacological
aspects of lifestyle such as meditation, sleep patterns, social sup-
port, and psychological assistance. It is essential to recognize
the importance of these interventions as necessary in order to
address this gap and improve outcomes for people with diabetes.
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