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Abstract

Objective: This study aimed to assess the prevalence of double
diabetes (DD) among type 1 and type 2 diabetes mellitus (DM)
patients in Benha city, Egypt, and to evaluate the clinical and
metabolic differences between DD and typical DM. Methods:
This cross-sectional study included 528 patients who attended
Benha University Hospital between July 2023 and January 2024.
Group | consisted of 435 type 2 DM patients aged >40 years,
while Group Il included 93 type 1 DM patients aged <18 years.
Diagnosis of DD was established by positive anti-GAD65
antibodies in type 2 DM patients and elevated HOMA-IR (>2.5)
in type 1 DM patients. Results: The prevalence of DD was
13.6% (59/435) in type 2 DM patients and 25.8% (24/93) in type
1 DM patients. In Group I, DD patients were younger (59.5 vs.
60.1 years, p=0.569), had lower BMI (24.9 vs. 28.9 kg/m?,
p<0.001), and higher prevalence of autoimmune disease family
history (40.7% vs. 9%, p<0.001) compared to typical type 2 DM
patients. In Group II, DD patients were older (14.3 vs. 12.9 years,

p=0.005), with higher BMI (23.8 vs. 16.3 kg/m?, p<0.001) and waist circumference (73.6 vs.
62.5 cm, p<0.001) compared to typical type 1 DM patients. DD patients in both groups exhibited
higher HbA1c levels (Group I: 9.05% vs. 8.09%, p<0.001; Group Il: 10.7% vs. 8.04%, p<0.001).
Conclusion: Double diabetes is prevalent among both type 1 and type 2 DM patients, with
distinct clinical and metabolic profiles.
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Introduction

Since 1991, evidence has emerged
supporting the existence of a distinct form of
diabetes, termed 'double diabetes’ (DD).
This condition was initially recognized
through the concurrent presence of insulin
deficiency and insulin resistance. However,
the precise classification of DD was

674

complicated by the lack of reliable methods
to quantify insulin resistance. The term
'double diabetes' refers to a clinical scenario
where features of both T1D and T2D coexist
in a patient. Early epidemiological studies,
coupled with hereditary patterns, suggested
that approximately 4% of individuals with



T1D are predisposed to developing features
characteristic of T2D (1).

Over the past two decades, the worldwide
obesity epidemic has contributed to
approximately 25% of adolescents with T1D
presenting with excess body weight. This
phenomenon is often linked to suboptimal
diabetes management, increased insulin
requirements, and fluctuating blood glucose
levels. Addressing the diagnosis and
treatment of the DD phenotype is
particularly crucial, as managing this
condition poses significant challenges for
affected individuals, who are frequently
diagnosed during childhood (2).

Recent studies have reaffirmed that
approximately 25.5% of individuals with
T1D are affected by similar comorbidities,
including a heightened prevalence of
macrovascular  complications such as
coronary artery disease and stroke, as well
as an increased incidence of microvascular
conditions. These associations are observed
independently of glycemic control (3).

Another study, which included 200 patients
with youth-onset diabetes, identified 7% as
having DD, with a mean BMI of 29.8 and
mean age of 22.2 years. Additionally, 29%
of the participants were classified as having
an indeterminate form of the condition (4).

A large-scale epidemiological study also
revealed that 25.5% of patients with T1D
exhibited characteristics of metabolic
syndrome (3). In a study conducted among
individuals with juvenile-onset diabetes
from East Delhi and surrounding areas of
India, investigators determined that 7% of
the subjects presented with DD (4). Recent
estimates from the KSA suggest that
approximately one-third of young diabetic
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patients are affected by atypical forms of
diabetes (5).

The presence of GAD antibodies may
contribute to the onset of type 2 diabetes, a
condition that is characteristic of DD. In
individuals with T1D, common
manifestations of DD include insulin
resistance, obesity, and a variant known as
LADA. Furthermore, autoantibodies such as
insulin antibodies, GADG65, and 1A2 are
typically detected. DD represents a
significant clinical event in patients with
juvenile-onset diabetes (ages 11-19), as it
often results from weight gain and insulin
resistance, which are side effects of insulin
therapy. Clinical indicators that may help
distinguish DD from classic T1D include a
positive family history and an elevated BMI,
particularly when it exceeds the 85th
percentile (4).

DD is emerging as an independent and
prospective risk factor for the development
of both macrovascular and microvascular
complications in patients with T1D. In DD,
microvascular complications are linked to an
elevated risk of nephropathy and
retinopathy, while macrovascular
comorbidities, such as metabolic syndrome,
are prevalent. However, there remains a
significant gap in awareness regarding these
metabolic comorbidities. It is crucial to
intensify efforts aimed at identifying
affected individuals and implementing
strategies to mitigate the incidence of
metabolic syndrome in T1D (3).

To prevent complications and improve
glycemic control associated with diabetes,
these patients require a comprehensive
treatment approach that integrates lifestyle
modifications with an appropriate insulin
regimen (4). Behavioural lifestyle
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modifications, including tailored dietary and
physical activity plans, may play a crucial
role in the prevention and management of
both T1D and T2D (6).

This study aimed to assess the prevalence of
DD among type 1 and type 2 DM patients in
Benha city, Egypt, and to evaluate the
clinical and metabolic differences between
DD and typical DM.

Patients and Methods

Study design:

This is cross-sectional observational study
was conducted on 528 patients divided into
two groups: Group I included 435 cases of
type 2 DM over 40 years old, and Group Il
included 93 cases of type 1 DM below 18
years old., who attend to Benha university
hospital in the period from July 2023 to
January 2024(Code Number: Ms21-8-2023),
The aim of this study is to assess prevalence
of double diabetes in both types through
asses’ insulin resistance in type 1 through
HOMA IR (homeostasis model assessment
estimated IR), in type 2 check for positive
anti  GAD antibodies (glutamic acid
decarboxylase antibodies)

Sample size:

The calculated sample size of the study
were; group |: 435 cases of DM over 40
years, and group Il: 93 cases of DM below
18 years participants at 5% level of
significance and 80% power of the study,
using the following formula (7).

_ Z2%P*(1-P)
T a2

Where:
Z = 1.96 for 95% confidence level.

p = Expected proportion of children and
adolescents who have metabolic syndrome
(21%).
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d = precision (Margin of error) = 0.05

Inclusion criteria:

Patients eligible for the study included those
diagnosed with type 1 or type 2 diabetes
mellitus (DM), with an age criterion of
below 18 years for type 1 DM and above 40
years for type 2 DM. Both male and female
patients were included in the study.

Exclusion criteria:

Patients were excluded if they were
pregnant, had impaired renal or liver
function, were undergoing cancer treatment,
had secondary types of diabetes (such as
pancreatic, drug-induced, or
endocrinopathy-related diabetes), or were
diagnosed with monogenic diabetes.

Methods

A thorough history was taken from each
patient, focusing on sociodemographic
characteristics such as age, gender,
nationality, marital status, education, and
work status. Particular attention was given
to a positive family history of diabetes or
autoimmune diseases, duration of diabetes,
treatment modalities, medication adherence,
and any diabetes-related comorbidities or
complications.

Full clinical examination:

The clinical examination emphasized vital
parameters, including pulse and blood
pressure.

Anthropometric measurements:

Body height was measured using a
stadiometer with participants standing
barefoot, recorded to the nearest 0.1 cm.
Body weight was assessed using digital
scales with participants in minimal clothing,
measured to the nearest 0.01 kg. Waist
circumference (WC) was measured at the
level of the umbilicus while participants



stood upright and breathed naturally. A non-
elastic plastic tape was used for precise
measurements, recorded to the nearest 0.1
cm. Pediatric and adolescent measurements
were adjusted for age and sex according to
the Egyptian growth charts (8). Truncal
obesity was classified as a waist
circumference of >80 cm in females and >94
cm in males (9). Body mass index (BMI)
was calculated as weight (kg) divided by
height squared (m2). For pediatric and
adolescent populations, BMI was evaluated
using the Egyptian growth charts with
appropriate age- and gender-specific
adjustments (10).

Manifestations of IR e.g. Acanthosis
nigricans.

Complication of DM.

Investigations

The following investigations  were
performed for every patient:

% Fasting insulin was estimated by
chemiluminescent microparticle
immunoassay (CMIA) method on
Abbott  Architect 2000 (Abbott
Diagnostic, USA) analyser (11).

s HbAlLc analysis was performed in our
laboratory employing a standardized
method accredited by the National
Glycohemoglobin Standardization
Program and calibrated to align with
the assay utilized in the Diabetes
Control and Complications Trial (12).

s Anti-GAD antibodies were measured
using the GAD Autoantibody ELISA
assay (RSR Limited), with the assay's
lower detection threshold set at 0.57
units/mL. For antibody concentrations
ranging from 5.7 to 97 units/mL, the
intra-assay and interassay coefficients
of variation were found to be between
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3.5% and 7.3%, and 5.2% and 6.4%,
respectively (13).

% Insulin resistance was calculated
using homeostasis model assessment
(HOMA-IR) formula, HOMA-IR=
(Fasting glucose in mg/dLxFasting
insulin in pU/mL)/405.) (14).

% Prior to breakfast, venous blood
samples were drawn by trained nurses
from the antecubital vein and collected
into vacuum tubes. The samples were
subsequently centrifuged at 3000 rpm,
aliquoted, and stored at -80°C. All
biochemical analyses were performed
using the Cobas 6000 biomedical
analyzer. The glucose oxidase and
enzymatic methods were employed for
the quantification of FG, TC, LDL,
and TG, respectively, while HDL-C
was measured using the clearance
method (15).

Definition of the double diabetes

The term ‘double diabetes’ describes the
condition in which individuals with type 1
diabetes develop insulin resistance, as well
as those with type 2 diabetes who test
positive for anti-GAD antibodies. Group I1:
93 cases of DM below 18 years who had
recruited in the study were initially
classified as TIDM on the basis of pre-
defined WHO criteria (16) and then were re-
categorized as typical type land double
diabetes based on their Anti-GADG65-
antibody and HOMA-IR- level ,Subjects
positive for Anti-GAD65(>1.05 U/ml) and
HOMA-IR- levels more than 2.5 were
characterized as double diabetes subjects;
and subjects with HOMA-IR- levels less
than 2.5 and positive Anti-GAD-antibody,
were kept under the category of typical
typelDM category (4).
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Group I: 435 cases of DM over 40 years
who had recruited in the study were initially
classified as T2DM on the basis of pre-
defined WHO criteria (16) and then were re-
categorized as typical type 2 and double
diabetes based on their Anti-GAD 65-
antibody, Subjects with positive Anti-
GADG65 were characterized as double
diabetes subjects; and subjects with negative
Anti-GA D65-antibody, were kept under the
category of typical type 2 DM category.

Administrative design:

Ethical consideration: A written informed
consent has been taken from the parents/
guardians of participants and old aged
participants with explanation of the study
purpose, steps, possible hazards. Approval
was attained from IRB (Approval code: 21-
8-2023).

Statistical analysis:

The data analysis was performed using IBM
SPSS version 23.0 for Windows (SPSS Inc.,
Chicago, IL, USA) and NCSS version 11 for
Windows (NCSS LLC, Kaysville, UT,
USA). Qualitative  variables  were
represented as frequencies and percentages,
while quantitative variables were expressed
as means with standard deviations (SD). The
Kolmogorov-Smirnov test was applied to
assess the normality of the data distribution.

Various statistical tests were utilized for the
analysis. The Chi-square test was employed
to compare qualitative data. An independent
sample t-test was used to compare the means
of normally distributed quantitative data
between two groups, while the Mann-
Whitney test was used for non-normally
distributed quantitative data. For
comparisons involving multiple means in
normally distributed quantitative data, the
analysis of variance (ANOVA, F-test) was
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applied. The Kruskal-Wallis test was used
for comparisons involving multiple sets of
non-normally distributed quantitative data.
A p-value of <0.05 was considered
statistically  significant, <0.001  was
considered highly significant, and >0.05 was
considered non-significant.

Results

The study participants were divided into two
groups: Group I, which included 435 cases
of type 2 diabetes mellitus (DM) aged over
40 years, and Group Il, which included 93
cases of type 1 DM aged below 18 years.

Table (1) shows basic demographic and
anthropometric data of all studied patients.
This table summarizes the demographic and
anthropometric measures of all studied
patients. Fifty-four percent of the patients
were male, with a mean age of 51.8 years.
Among them, 38.6% had a positive family
history of type Il DM, and 17.9% had a
positive family history of autoimmune
disease.

Table (2) shows basic demographic and
anthropometric data of the studied groups.
This table shows demographic and
anthropometric measures among both
groups. Fifty-four percent of studied group 1
cases (> 40 years) were males with mean
age of 60.1 years, 41.1% of them had
positive family history of type 1l DM and
13.3% had positive family history of
Autoimmune disease. 52.7% of group 2
were males with mean age of 13.4 years.
While 26.9% and 39.8% of them had
positive family history of type 2 DM and
autoimmune disease respectively. Except for
gender distribution and family history of
DM, all other parameters in this table
showing highly significant difference
between both groups.



Table (2) shows Laboratory data among
studied groups. This table shows lipid
profile among both old and young age group
(TG, TC, HDL and LDL), also levels of
hemoglobin Alc, fasting insulin, FBG and
HOMAIR. 13.6% of group | cases (>40
years old) had positive Anti-GAD versus
100% of group Il cases (<18 years old).
There were significant differences between
both groups regarding all lab parameters
except fasting insulin level and HDL level in
male cases.

Table (3) shows Comparison between cases
of DD and typical type 2 diabetic patients of
the studied group | regarding demographic
data, duration of DM, blood pressure, family
history, and laboratory data. This table
shows that there was no significant
difference regarding age, gender between
cases of DD and typical type 2 diabetic
patients of the studied group I.

This table shows that 20.3% of DD
subgroup had positive family history of type
2 DM and 40.7% had positive family history
of autoimmune disease versus 55.6% and
9% of cases of typical type 2 DM
respectively, with statistically significant
difference among them. While there was no
significant difference regarding duration of
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DM, also significant decrease in levels of
systolic and diastolic blood pressure than
cases with typical type 2 DM.

This table shows a high statistically
significant lower levels of lipid profile (TG,
TC, LDL) among cases with DD of group |
and higher HDL, also there was a significant
decrease in levels of fasting insulin and
HOMA IR than cases with typical type 2
DM.

Table 4 shows Comparison between cases of
DD and typical type 1 diabetic patients of
the studied group Il regarding demographic
data, duration of DM, blood pressure and
family history. This table shows a
statistically significant difference among
cases of DD and cases of typical type 1 DM
as regard age while gender showed
insignificant  difference  between both
subgroups. This table shows a statistically
significant difference among cases of typical
type 1 DM as regard family history of type 2
DM. while family history of Autoimmune
Disease showed insignificant difference
between both subgroups, also significant
increase in levels of systolic and diastolic
blood pressure than cases with typical type 1
DM.

Table (1): Basic demographic and anthropometric data of all studied patients.

All patients
N=528
Mean = SD
Age\ years 51.81+ 18.85
Duration of DM\ years 10.8+5.9
Weight (kg) 75.09 £ 17.68
Height (m) 1.66+£0.11
BMI 26.7+5.44
Waist circumference (cm) male 98.25 +15.94
female 99.21+16.43
N %
Gender Male 284 53.8
Female 244 46.2
Family history of type 2 DM 204 38.6
Family history of Auto-immune disease 95 17.9

Data are represented as mean + SD or N (%), N: Number of patients, SD: Standard deviation, DM: Diabetes mellitus, BMI: Body mass
index.
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Table (2): Demographic, Anthropometric, And Laboratory Data of the studied groups.

Group | Group 11 t p
N=435 N=93
Mean £ SD
Age\ years 60.1 + 6.89 13.4+2.36 64.518 <0.001HS
Duration of DM\ years 12,1 +5.58 442 +2.11 13.0665 <0.001HS
Weight (kg) 81.6 £9.45 445+ 14.9 29.9886 <0.001HS
Height (m) 1.71+0.08 1.51+0.12 19.8232 <0.001HS
BMI 28.4+4.17 19.3+4.35 18.9562 <0.001HS
Waist male 105.82 +5.24 67.34 £ 8.42 49.3553 <0.001HS
circumference
(cm) female 105.21+6.43 66.98+7.11 48.447 <0.001HS
N % N % X? p
Gender Male 235 54.0 49 52.7 0.34 0.55 NS
Female 200 46.0 44 47.3
Family history of +ve 179 41.1 25 26.9 2.3 0.12 NS
type 2 DM -ve 256 58.9 68 73.1
Family history of +ve 58 13.3 37 39.8 8.4 0.004 S
Auto-immune -ve 377 86.7 56 60.2
disease
Triglycerides (mg\dl) 161.7 £ 16.75 121.4+19.4 20.4485 <0.001HS
Total cholesterol (mg\dl) 210 +26.8 164.5 £ 27.8 14.7631 <0.001HS
HDL (mg\dl) male 49.2+4.34 48.23+6.76 2.4445 0.076 NS
female 49.4 £5.74 47.98 +8.35 1.9807 0.0481 S
LDL (mg\dl) 111.5+135 88.1+16.4 14.5779 <0.001HS
HbAlc 8.22+1.11 9.11+1.94 6.0526 <0.001HS
Fasting insulin (uIU\ml) 17.8+£10.72 19.6£20.2 1.2222 0.2222NS
FBS (mg\dl) 137.8+19.9 1444 £ 315 2.5829 0.0101 S
HOMAIR 5.89 + 3.38 7.42 +£8.18 2.9135 0.0037 S
Positive Anti-GAD N (%) N (%) X? P
59 (13.6%) 93 (100%) 30.7 <0.001HS

N: Number of participants, t: t-statistic, p: p-value, SD: Standard deviation, DM: Diabetes mellitus, BMI: Body mass index, cm:
Centimeters, X2 Chi-square, NS: Not significant, S: Significant, HS: Highly significant, +ve: Positive, -ve: Negative, mg/dL:
Milligrams per deciliter, HDL: High-density lipoprotein, LDL: Low-density lipoprotein, HbAlc: Hemoglobin Alc, plU/mL:
Micro international units per milliliter, FBS: Fasting blood sugar, HOMA-IR: Homeostasis model assessment of insulin
resistance, Anti-GAD: Anti-glutamic acid decarboxylase antibodies.
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Table 3: Comparison between cases of DD and typical type 2 diabetic patients of the studied group | regarding

demographic data.

Group |
Age\ years
Gender Male

Female
Group | DD

N=59

Mean + SD
Duration of DM\ 12.9+5.32
years
SBP (mmHg) 127.98 +16.2
DBP (mmHg) 79.6 £11.3

N

Family history of +ve 12
type 2 DM -ve 47
Family history of +ve 24
Autoimmune Disease -ve 35
Group |
Triglycerides (mg\dl)

Total cholesterol (mg\dl)
HDL (mg\dl)

LDL (mg\dl)

HbAlc

Fasting insulin (uIU\ml)
FBS (mg\dl)

HOMAIR

DD Typical type 2 DM
N=59 N=376

Mean + SD
59.5 + 5.07 60.1+7.13

N % N %
35 593 200 53.2
24 40.7 176 46.8
Typical type 2 DM
N=376

11.99+5.61

133.4 +15.39

84.4+15.22
% N
20.3 209
79.7 167

40.7 34
59.3 342

t-test\
MwW?#

0.571

XZ
0.772

t-test

1.14*
2.43
2.93

%
55.6
44.4

9.0
91.0

DD Typical type 2 DM

N=59 N=376
Mean = SD
145.3+4.52 164.3+16.4
183.6 + 9.02 2142+ 26.1
58.2 +£3.33 48.1+4.88
101.5+3.75 113.1+13.8
9.05+0.71 8.09 £0.99
5.81+1.32 19.6 £10.5
143.8 £ 8.65 136.8+21.1

2.05+0.48 6.49 £ 3.25

X2

P

0.569
NS

0.402
NS

0.255
NS
0.02
S
0.004
S
P

12.2 0.001

S

442  <0.001

t_
test/
MW*
8.79
8.93
15.4
6.38
7.12
12.2*
4.47

12.3*

HS
=)

<0.001
HS
<0.001
HS
<0.001
HS
<0.001
HS
<0.001
HS
<0.001
HS
<0.001
HS
<0.001
HS

N: Number of participants, DM: Diabetes mellitus, SBP: Systolic blood pressure, DBP: Diastolic blood pressure,
HDL: High-density lipoprotein, LDL: Low-density lipoprotein, HbAlc: Hemoglobin Alc, FBS: Fasting blood
sugar, HOMA-IR: Homeostasis model assessment of insulin resistance, MW#: Mann-Whitney test, NS: Not
significant, S: Significant, HS: Highly significant.
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Table (4): Comparison between cases of DD and typical type 1 diabetic patients of the studied group Il regarding

demographic data.

Group Il DD Typical t-test\ P
N=24 type 1 MwW*
DM
N=69
Mean + SD
Age\ years 143+2.34 129+ 2.87 0.005
2.25 S
N % N % X? P
Gender Male 10 41.7 30 435 3.55 0.06
Female 14 58.3 39 56.5 NS
Group Il DD Typical type 1 DM t-test P
N=24 N=69
Mean + SD
Duration of DM\ 429+1.91 451+224 0.464# 0.451
years NS
SBP (mmHg) 114 £6.12 100.3 £ 6.09 10.55 <0.001
HS
DBP (mmHg) 69.9+£5.43 59.9 £5.31 8.66 <0.001
HS
N % N % X P
Family history of type +ve 9 37.5 12 174  5.86 0.02
2DM -ve 15 62.5 57 82.6 S
Family history of +ve 7 29.2 22 318 233 0.107
Autoimmune Disease  -ve 17 70.8 47 68.2 NS

N: Number of participants, DM: Diabetes mellitus, SBP: Systolic blood pressure, DBP: Diastolic blood pressure,
MW#: Mann-Whitney test, NS: Not significant, S: Significant, HS: Highly significant, +ve: Positive, -ve: Negative,

X2: Chi-square.

Discussion

In our study, the prevalence of DD among
type 2 DM patients (Group 1) was 13.6% (59
out of 435 patients) .

This finding is comparable to a study
reported a prevalence of 10-20% of DD
among adult-onset diabetes patients (6).

However, our result is lower than that
reported by a study found a prevalence of
25% of DD among type 2 DM patients. This
difference could be attributed to variations
in study populations, diagnostic criteria, and
environmental factors. (3)

In our study, prevalence of 25.8 % DD
among type 1 DM patients (Group II), (24
out of 93 patients) .
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This is consistent with the findings of
Pozzilli and Buzzetti, who reported a
prevalence of 20-30% among children and
adolescents with type 1 DM. (6)

Our result is slightly higher than that
reported by Wilkin, who found a prevalence
of 15-20% in young type 1 DM patients
7).

The higher prevalence in our study might be
due to increasing rates of obesity and insulin
resistance in the Egyptian population.

In our study, in Group I, DD patients were
significantly younger than typical type 2
DM patients (59.5 vs 60.1 years, p=0.569) .



This aligns with findings from a study
reported that DD patients tend to be
diagnosed at a younger age than typical type
2 DM patients (18).

In our study, the DD subgroup also had a
higher prevalence of family history of
autoimmune diseases (40.7% of DD vs 9%
of typical type 2 DM, p<0.001). In our
study, the DD subgroup also had a higher
prevalence of family history of type 2 DM
(37.5% vs 17.4%, p=0.02), supporting the
role of genetic factors in DD development.

A cross-sectional study involving 658
participants from the Pittsburgh
Epidemiology of Diabetes Complications
(EDC) cohort, which included 112
individuals with a documented family
history of type 2 diabetes and 119 who had a
history of CHD, found that a positive family
history notably heightened the risk of CHD
(HR 1.89, 95% CIl 1.27, 2.84). A study
reported that the risk escalated in proportion
to the number of affected family members (p
= 0.001 for trend). Having one family
member with the condition resulted in an
OR of 1.62, while the presence of two
affected family members elevated the OR to
5.13 (19).

In our study, in Group Il, DD patients were
significantly older than typical type 1 DM
patients (14.3 vs 12.9 years, p=0.005) .

This is consistent with the findings of some
authors noted that DD in type 1 DM patients
often develops during puberty or later
adolescence. (2)

Our study revealed significant differences in
metabolic profiles between DD patients and
their typical diabetes counterparts. In our
study, in Group |, DD patients had
significantly lower BMI (24.9 vs 28.9 kg/mz?,
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p<0.001) and waist circumference (96.8 vs
106.1 cm, p<0.001) compared to typical
type 2 DM patients .

This is contrary to a study found higher BMI
in DD patients (3). Another study found that
patients with latent autoimmune diabetes in
adults (LADA), a form of DD, had lower
BMI and higher HDL cholesterol levels
compared to antibody-negative T2DM
patients, which aligns with our findings in
the T2DM group (20).

In our study, in Group Il, DD patients had
significantly higher BMI (23.8 vs 16.3
kg/m?, p<0.001) and waist circumference
(73.6 vs 62.5 cm, p<0.001) compared to
typical type 1 DM patients .

This aligns with the findings of Pozzilli and
Buzzetti, who reported that DD in type 1
DM is often associated with increased
weight and insulin resistance. (6)

A study documented that 25.7% of
individuals with TIDM were classified as
obese (21), while a study in a North
American study, reported a prevalence of
22.7%. These findings suggest that
individuals with TIDM are at a similar risk
of obesity as the general population (22) .

In a cohort from Colorado, 16% of
adolescents diagnosed with type 1 diabetes
presented with a BMI exceeding the 85th
percentile for their age at the time of
diagnosis  (23). Similarly, among 115
Spanish individuals with type 1 diabetes
undergoing intensive therapy, approximately
30% were classified as overweight, while
20% were categorized as obese. The average
age of these individuals was 12 years, and
the mean duration of diabetes was 5 years
(24).
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Our study showed statistically significant
differences (p<0.001, highly significant)
between the two groups in terms of age and
duration of diabetes. Group | patients are
considerably older, with a mean age of 60.1
+ 6.89 years, compared to Group Il patients
who have a mean age of 13.4 + 2.36 years.
Additionally, Group | patients have had
diabetes for a longer period, with a mean
duration of 12.1 + 5.58 years, while Group
Il patients have a mean diabetes duration of
4.42 +2.11 years .

A study reported that individuals with DD
were older and had longer duration of
diabetes compared to those without DD.

In our study, HbAlc levels were
significantly  higher in DD patients
compared to typical DM patients in both
groups (Group I: 9.05% vs 8.09%, p<0.001;
Group 1I: 10.7% vs 8.04%, p<0.001). This
aligns with studies reported poorer glycemic
control in DD patients. This highlights the
challenges in managing DD and the need for
tailored treatment approaches (2, 18). A
study reported that individuals with DD had
higher HbAlc compared to those without
DD (21).

In our study, in Group I, DD patients had
significantly lower HOMA-IR compared to
typical type 2 DM patients (2.05 vs 6.49,
p<0.001) .

This differs from findings of a study (3)
reported higher insulin resistance in DD
patients. This unexpected result warrants
further investigation and might be specific to
our study population.

In our study, in Group Il, DD patients had
significantly higher fasting insulin levels
compared to typical type 1 DM patients

684

(43.4 vs 3.79 plU/ml, p<0.001), indicating
higher insulin resistance .

This is consistent with the findings of a
study described increased insulin resistance
as a key feature of DD in type 1 DM patients
(2, 17).

A study conducted in Xinjiang, China,
reported that the glycaemic control rate
among patients with late-onset T2D was
23.1%, while for those with early-onset
T2D, the rate was considerably lower at
14.2%. Furthermore, the lipid control rates
for both groups were found to be below 10%
(25).

In our study, in Group I, there was no
significant difference in insulin use between
DD and typical type 2 DM patients.
However, fewer DD patients were on oral
hypoglycaemic drugs (72.9% vs 100%,
p<0.001) .This suggests that management
strategies for DD in type 2 DM might need
to be different from those for typical type 2
DM, as highlighted by (26)

A study (27) conducted an examination of
1,337 patients, revealing that an increased
risk of cardiovascular diseases correlates
with an estimated glucose disposal rate,
which serves as a marker of insulin
resistance. Consequently, individuals with
double diabetes required higher insulin
doses compared to those without the
condition

Conclusion

Our study demonstrated a notable
prevalence of DD among both type 1 and
type 2 diabetes patients, with a higher
occurrence in type 1 diabetes (25.8%)
compared to type 2 (13.6%). DD patients
showed distinct clinical and metabolic
profiles, with significant differences in age,



BMI, waist circumference, compared to
typical diabetes patients in both groups.
Importantly, type 1 diabetes patients with
DD exhibited higher insulin resistance, as
evidenced by elevated fasting insulin levels,
while type 2 diabetes DD patients had a
lower HOMA-IR and were less likely to use
oral hypoglycemic drugs. The findings
underscore the complexity of managing DD

and emphasize the need for tailored
therapeutic  approaches, especially in
populations  with  diverse  diabetes
phenotypes.
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