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Abstract. Little is known about risk factors and levels of glycaemic control for poor-
controlled hyperglycaemia in Iraq children and adolescents with type 1 diabetes mellitus.
The study aims to determine the glycaemic control and risk factors of poor control
hyperglycaemia in children and adolescents with type 1 diabetes mellitus patients. A cross-
sectional study was 209 type 1 diabetics. Glycaemic control of type 1 diabetes varies
widely among children and adolescents in Basra/lraq, risking microvascular
complications. Only (36) 17.2% of children and adolescents with type 1 diabetes mellitus
were good-controlled diabetes, (25) 69.4%, was compliance with insulin therapy in good-
controlled type 1 diabetes mellitus patients, females were higher than males and in the age
group (1-6) years, higher than the other age groups. The major risk factors for poor-
controlled hyperglycaemia are noncompliance with insulin therapy, not checking daily
glucometer blood glucose and irregular clinic visits for follow-up.
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1 Introduction:

Diabetes is a chronic disease of huge morbidity and mortality; regular medical treatments
and self-entraining are needed to ensure optimum glycaemic control that is critical in decreasing
the long-term risk of diabetes-related complications and mortality [1]. Good-controlled patients
with type 1 diabetes mellitus in paediatric patients are critical not only for reducing
complications and delaying progression but also for normal growth and development [2].
However, glycaemic regulation is insufficient in the majority of clinical settings. According to
one study, only 37% of adults with diabetes mellitus have an HbAlc level of 7% [3]. Further,
in one paediatric study, the mean level of Hb Alc was found to be 8.8% [4], indicating that the
majority of children did not meet the recommended target level of HbAlc less than 7.5% [5].
Poor-controlled hyperglycaemia may be caused by failure to take medication on time, eat too
much and exercise too little. Some episodes of hyperglycaemia occur for no apparent cause.
Iliness may also cause a rise in blood glucose levels. Hyperglycaemia can damage the kidneys,
nerves, blood vessels, eyes, teeth, and gums over time [6]. Hyperglycaemia-related
neurocognitive complications have also been reported [7]. During a nationwide Iraq project
conducted between 1 January 2012 and 31 December 2016, 818 new cases of type 1 diabetes
were found, coinciding with a worldwide rise in the incidence of diabetes. Males made up 417
of these (50%). The annual incidence rate of type 1 diabetes was 7.4 per 100,000, and the
prevalence rate of type 1 diabetes in people aged less than 40 was 87 per 100,000 in 2016 [8].
However, few studies in Iragi children and adolescents with glycaemic control scale type 1
diabetes as well as risk factors associated with uncontrolled hyperglycaemia have been carried
out in Iraqg.

2 Methods

A cross-sectional study was carried out from 1st. September 2020 until the 15th. May of
2021 to determine the glycaemic control and risk factors of poor control hyperglycaemia in
children and adolescents with type 1 diabetes mellitus in Basra city, for the study sample which
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was 209 type 1 diabetics, selected randomly from the visitors of a Faiha Specialized Diabetes,
Endocrine, and Metabolism Centre (FDEMC). The American Diabetes Association assigned
target HbAlc levels to patients based on their age groups. A comparison has been made between
good-controlled patients and poor-controlled hyperglycaemia patients. To assess each risk
factor's role in uncontrolled type 1 diabetes hyperglycaemia, the Odds Ratios, was calculated.
At the time of the study, we followed the American Diabetes Association (ADA) 2014
Guidelines. The data of all patients were obtained from interview patients and the digital records
of (FDEMC) as it has an internal network system and Microsoft Access program for
documenting all patients’ information and investigations. Statistical analysis: Together, study
data are shown as frequency and percentages (%). The variations between the groups of the
study were established by the Chi-square test, the Odds Ratios were calculated. Statistical
significance is designated by a value of P. < 0.05. All statistical investigates were attained by
utilizing IBM SPSS (version 25).

3 Results
3.1 Distribution of the Glycaemic Control of the Sample

The study included a total of 209 type 1 diabetic,36 (17.2%) with good-controlled diabetes and
173 (82.8%) with poor-controlled hyperglycaemia diabetes, who were already diagnosed as
type 1 diabetes mellitus as shown in Fig 1.
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Fig 1. Distribution of the glycaemic control of the sample.

3.2 Distribution Glycaemic Control According to the Age Group of the Sample

A total of 209 types 1 diabetic, 108 (51.7%) males and 101 (48.3%) females who are already
diagnosed as type 1 diabetes patients aged (2 — 18) years were included in the present study.
The results show that the patient's males, 59 (54.6%) in (13 — 18) years and females, 44 (43.6%)
in (13 — 18) years as appear in Fig 2.
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Figure 2. Distribution of the gender according to age grouping of the sample.

3.3 Distribution Educational Level of Patients and Patients’ Parents According to
Glycaemic Control of the Sample

The distribution educational level of patients and patients' parents according to Glycaemic
Control is represented in Table 1.

The present study found that in poor-controlled hyperglycaemia type 1 diabetes patients, 77
(44.5%) had secondary school level, 12 (6.9%) uneducated patients, whereas in good-controlled
diabetes with type 1 diabetes patients, 15 (41.7%) had a primary school level, 2 (5.6%),
uneducated patients. Regarding parents’ education levels, the present study found that among
uncontrolled hyperglycaemia diabetes TLDM (paternal) patients 96 (55.5%) had a primary
school, 35 (20.2%) high educated level (university), whereas in well control diabetes with
T1DM paternal patients 16 (44.4%) had a primary school, 4 (11.2%) was secondary school
level, 16 (44.4%) high educated level (university). According to parents’ education levels, the
present study found that among uncontrolled hyperglycaemia diabetes T1DM (maternal)
patients 1 (0.5%) uneducated, 116 (67.1%) had a primary school, whereas in well control
diabetes with T1DM paternal patients, 15 (41.7%) was secondary school level, 7 (19.4%) high
educated level (university) as shown in Table 1.

Table 1. Distribution educational level of patients and patient's parents according to Glycaemic Control
of the sample:

Parameters Glycemic Control No. = 209 P.
P|oor-controlled HG (N Good-Control Value
=173) (N =36)
N % N %
Patient Child 16 9.3 7 19.4 0.282
Education Primary 68 39.3 15 41.7
Secondary 77 445 12 33.3
Other 12 6.9 2 5.6
Paternal Primary 96 555 16 44.4 0.006
Education Secondary 42 243 4 11.2
University 35 20.2 16 44.4
Maternal Iliterate 1 0.5 0 0 0.008
Education Primary 116 67.1 14 38.9
Secondary 32 185 15 417
University 24 13.9 7 19.4




3.4 Distribution Monitoring of Hbalc, Blood Sugar and Medical Follow-Up of TIDM
According to Glycaemic Control of the Sample

According to blood glucose level checking daily, this shows that in poor-controlled
hyperglycaemia type 1 diabetes patients, 106 (61.3%) unchecking blood glucose level daily,
whereas, in good-controlled type 1 diabetes patients, 25 (69.4%) check blood glucose level
daily. Regarding the monitoring of HbAlc, this shows that in poor-controlled hyperglycaemia
type 1 diabetes patients, 113 (65.3%) check HbAlc every three months, whereas, in good-
controlled type 1 diabetes patients, 35 (97.2%) checking HbAlc every three months.
Regarding the monitoring of ketone in uring, this shows that in poor-controlled hyperglycaemia
type 1 diabetes patients, 118 (68.2%) had not checked ketone in urine, whereas, in good-
controlled type 1 diabetes patients, 20 (55.6%) check ketone in urine. According to regular
medical follow-up, this shows that in poor-controlled hyperglycaemia type 1 diabetes patients,
131 (75.7%) lack regular clinic visits for medical follow-up, whereas, in good-controlled type
1 diabetes patients, 32 (88.9%) had regular clinic visits for medical follow-up.

Regarding availability for a telephone consultation, this shows that in poor-controlled
hyperglycaemia type 1 diabetes patients, 155 (89.6%) unavailability for a telephone
consultation, whereas, in good-controlled type 1 diabetes patients, 13 (36.1%) availability for a
telephone consultation, 23 (63.9%) unavailability for a telephone consultation. According to
diabetes-related education received, this shows that in poor-controlled hyperglycaemia type 1
diabetes patients, 69 (39.9%) received education from an endocrinologist, 54 (31.2%) did not
receive any education from another person, whereas, in good-controlled type 1 diabetes
patients, 28 (77.8%) received educated from an endocrinologist, 1 (2.8%) not received any
educated from another person as appears in Table 2.

Table 2. Distribution monitoring of HbAlc, blood sugar and medical follow—up of TIDM according to
Glycaemic Control.

Parameters Glycemic Control No. = 209 OR(95% ClI) P.
PJoor-controlled Good-Control Value
HG (N=173) (N =36)
N % N %

Do you daily glucometer Yes 67 38.7 25 69.4 0.28(0.13-0.6) 0.001
blood glucose check? No 106 61.3 11 30.6 -
Monitor Every 3 months 113 65.3 35 97.2 0.05(0.01-0.4)  <0.001
HbAlc Every 6 months 60 34.7 1 2.8 -
Do you check your urine for ~ Yes 55 31.8 20 55.6 0.37(0.18-0.78)  0.007
ketones? No 118 68.2 16 44.4 -
Do you regular clinic visits Yes 42 24.3 32 88.9 0.04(0.01-0.12) <0.001
for follow-up No 131 75.7 4 111 -
Availability for telephone Yes 18 104 13 36.1 0.19(0.07-0.54) <0.001
consultation No 155 89.6 23 63.9 -
Diabetes Family Physician 6 3.5 0 0 - <0.001
related Endocrinologist 69 39.9 28 77.8 -
education Nurse 16 9.2 0 0 -
received Nutritionist 2 1.2 0 0 -
from Internet 26 15.0 7 19.4 -

No Education 54 31.2 1 2.8 -

3.5 Relationship Between Insulin Therapy Characteristics and Glycaemic Control of the
Sample

According to the insulin regimen, 64 (94.8%), using multiple injections of insulin injections
daily in poor-controlled hyperglycaemia type 1 diabetes patients, whereas 8 (22.2%), using
twice injections of insulin injections daily in good-control type 1 diabetes patients, with a
significant statistical difference between poor-controlled hyperglycaemia type 1 diabetes
patients, and good-control type 1 diabetes patients, was found (P. = 0.001). The present study
found that the type of insulin injection used in poor-controlled hyperglycaemia type 1 diabetes
patients, 133 (76.1%) was vial injection, whereas in good-control type 1 diabetes patients, 31
(86.1%) vial injection, the results showed no significant statistical difference between good-
control diabetes and poor-controlled hyperglycaemia diabetes was found (P = 0.22). The
current study discovered that the way of insulin storage in poor-controlled hyperglycaemia type
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1 diabetes patients, 168 (97.1%), was good storage of insulin through the transformation from
the centre to home, whereas in good-controlled type 1 diabetes patients, 32 (88.9%). The
current study discovered that compliance with insulin therapy in poor-controlled
hyperglycaemia type 1 diabetes patients was 146 (84.4%), whereas compliance with insulin
therapy in good-controlled type 1 diabetes patients was 25 (69.4%).

The present study found that injection areas that are often used in insulin injection therapy, in
poor-controlled hyperglycaemia type 1 diabetes patients, 83 (48.0%) was insulin injection in
the arm with insulin therapy, whereas, in good-controlled type 1 diabetes patients, 18 (50.0%)
was the insulin therapy injection in the more than site, the results showed no significant
statistical difference between good-controlled type 1 diabetes and poor-controlled
hyperglycaemia type 1 diabetes was found (P = 0.854). The current study found that the
rotation sites with each insulin injection, in diabetic patients with poor-controlled type 1
diabetes patients, 118 (68.2%) did not have a rotation position with each insulin injection
treatment, while in diabetics who were good-controlled type 1 diabetes patients, 18 (50.0%)%)
The site was rotated with each insulin injection treatment, the results showed a significant
statistical difference between good-controlled type 1 diabetes and poor-controlled
hyperglycaemia type 1 diabetes was found (P. = 0.037).

According to the insulin injector among patients with poor-controlled hyperglycaemia of type
1 diabetes patients, 82 (47.4%) was patients self-injected, 90 (52.0%) was injected by parents,
1 (0.6%) was injected by others, while in the control condition of diabetes with type 1 diabetes
patients 11 (30.6%) was patients self-injected 25 (69.4%) was injected by the parent. The results
showed no significant statistical difference between good-controlled type 1 diabetes patients,
and poor-controlled hyperglycaemia type 1 diabetes patients, was found (P = 0.153).

According to the educational level of insulin injector among patients with poor-controlled
hyperglycaemia of type 1 diabetes, 84 (48.6%) had a primary school, 76 (43.9%) was at the
secondary school level, 13 (7.5%) High educational level (university), while in the control
condition of diabetes with type 1 diabetes patients 12 (33.3%) had a primary school, 17 (47.3%)
was at the secondary school level, 7 (19.4%) High level of education (university).

Regarding the educational level of insulin injectors in poor-controlled hyperglycaemia type 1
diabetes patients and good-controlled type 1 diabetes patients, the results showed a significant
statistical difference between poor-controlled hyperglycaemia type 1 diabetes patients and
good-controlled type 1 diabetes patients, (P. = 0.05).

Table 3. Relationship between Insulin therapy characteristics and Glycaemia control:

Parameters Glycemic Control No. = 209 OR(95% ClI) P.
PJoor-controlled Good-Control Value
HG (N=173) (N =36)
N % N %
Types of insulin ~ Twice Daily 9 5.2 8 222 0.19(0.07-0.54)  0.001
regimen Multiple daily 164 94.8 28 77.8 -
Type of Pen 40 13.9 5 13.9 1.87(0.68-5.11)  0.220
insulin Vial 133 76.1 31 86.1 -
Syringe reuse  Every injection 21 12.2 12 333 - 0.002
Every 2-3 injections 58 335 14 389 -
More 4 injections 94 54.3 10 27.8 -
Way of storage Good 168 97.1 32 88.9 4.20(1.07-16.5)  0.027
insulin Bad 5 2.9 4 111 -
Compliance with  Yes 146 84.4 25 69.4 2.38(1.05-5.4)  0.034
insulin therapy No 27 15.6 11 30.6 -
Injection areas Arm 83 48.0 16 444 - 0.854
that are often ~ Thigh 9 5.2 1 2.8 -
used: Abdomen 6 3.5 1 2.8 -
More than 1 site 75 43.3 18 50.0 -
Do you rotate sites Yes 55 31.8 18 50.0 0.47(0.23-0.97)  0.037
with each injection? No 118 68.2 18 50.0 -
Insulin injector Patient 82 47.4 11 30.6 - 0.153
Parent 90 52.0 25 69.4 -
Other 1 0.6 0 0 -
Primary 84 48.6 12 33.3 - 0.050
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Educational level  Secondary 76 43.9 17 47.2 -
of insulin injectors  University 13 7.5 7 19.5 -

4 Discussion

The study included a total of 209 type 1 diabetic,36 (17.2%) with good-controlled diabetes
and 173 (82.8%) with poor-controlled hyperglycaemia diabetes, who were already diagnosed
as type 1 diabetes mellitus patients and corresponds with the study [9]. Diabetic patients with
poor-controlled hyperglycaemia diabetes are at a higher risk of complications, such as
cardiovascular disease, even at a young age, and have a poorer health-related quality of life than
non-diabetic patients [9]. The present study found that in poor-controlled hyperglycaemia type
1 diabetes patients, 77 (44.5%) had secondary school level, 12 (6.9%) uneducated patients,
whereas in good-controlled diabetes with type 1 diabetes patients, 15 (41.7%) had a primary
school level, 2 (5.6%), uneducated patients, the results showed that no significant statistical
difference between well-controlled diabetes with T1DM patients and uncontrolled
hyperglycaemia diabetes TIDM patients was found (P. = 0.282). The results showed that a
significant statistical difference between well-controlled diabetes with TIDM patients and
uncontrolled hyperglycaemia diabetes with TLDM patients was found (P. = 0.006); (P. = 0.008)
and corresponds with a study by [9]. According to blood glucose level checking daily, this
shows that in poor-controlled hyperglycaemia type 1 diabetes patients, 106 (61.3%) unchecking
blood glucose level daily, whereas, in good-controlled type 1 diabetes patients, 25 (69.4%)
check blood glucose level daily. The results showed a significant statistical difference between
poor-controlled hyperglycaemia and good-controlled type 1 diabetes patients (P. = 0.001) in
agreement with this study [10]. Regarding the monitoring of HbAlc, this shows that in poor-
controlled hyperglycaemia type 1 diabetes patients, 113 (65.3%) check HbAlc every three
months, whereas, in good-controlled type 1 diabetes patients, 35 (97.2%) checking HbAlc
every three months.

The results showed a significant statistical difference between poor-controlled hyperglycaemia
and good-controlled type 1 diabetes patients (P. < 0.001) which is confirmed with this study
[11]. Regarding the monitoring of ketone in urine, this shows that in poor-controlled
hyperglycaemia type 1 diabetes patients, 118 (68.2%) had not checked ketone in urine, whereas,
in good-controlled type 1 diabetes patients, 20 (55.6%) check ketone in urine.

The results showed a significant statistical difference between poor-controlled hyperglycaemia
and good-controlled type 1 diabetes patients (P. = 0.007) which agrees with this study [12].
According to regular medical follow-up, this shows that in poor-controlled hyperglycaemia
type 1 diabetes patients, 131 (75.7%) lack regular clinic visits for medical follow-up, whereas,
in good-controlled type 1 diabetes patients, 32 (88.9%) had regular clinic visits for medical
follow-up. The results showed a significant statistical difference between poor-controlled
hyperglycaemia and good-controlled type 1 diabetes patients (P. < 0.001) which agrees with
this study [9]. Regarding availability for a telephone consultation, this shows that in poor-
controlled hyperglycaemia type 1 diabetes patients, 155 (89.6%) unavailability for a telephone
consultation, whereas, in good-controlled type 1 diabetes patients, 13 (36.1%) availability for a
telephone consultation, 23 (63.9%) unavailability for a telephone consultation. The results
showed a significant statistical difference between poor-controlled hyperglycaemia and good-
controlled type 1 diabetes patients (P. < 0.001) which agrees with this study [9]. According to
diabetes-related education received, this shows that in poor-controlled hyperglycaemia type 1
diabetes patients, 69 (39.9%) received education from an endocrinologist, 54 (31.2%) did not
receive any education from another person, whereas, in good-controlled type 1 diabetes
patients, 28 (77.8%) received educated from an endocrinologist, 1 (2.8%) not received any
educated from another person. The findings revealed a significant statistical difference between
poor-controlled hyperglycaemia and good-controlled type 1 diabetes patients (P. < 0.001). This
may be attributed to a continued lack of public knowledge about diabetes mellitus in children,
as well as among primary healthcare providers [10]. According to the insulin regimen, 64
(94.8%), using multiple injections of insulin injections daily in poor-controlled hyperglycaemia
type 1 diabetes patients, whereas 8 (22.2%), using twice injections of insulin injections daily in
good-control type 1 diabetes patients. This result shows that the insulin regimens in poor-
controlled hyperglycaemia type 1 diabetes patients, were higher than in good-controlled type 1
diabetes patients, with a significant statistical difference between good-controlled diabetes and
poor-controlled hyperglycaemia diabetes was found (P. = 0.001), which agrees with other
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studies like these by [13],[15]. Traditional insulin regimens of two insulin injections a day, on
the other hand, can still be an effective therapeutic choice for children under the age of six,
particularly for families who cannot afford intensive insulin therapy.

The present study found that the type of insulin injection used in poor-controlled
hyperglycaemia type 1 diabetes patients, 133 (76.1%) was vial injection, whereas in good-
control type 1 diabetes patients, 31 (86.1%) vial injection, the results showed no significant
statistical difference between good-control diabetes and poor-controlled hyperglycaemia
diabetes was found (P = 0.22). Compared with patients who used pen insulin injection, had
1.87 times (95% CI = 0.68-5.11) higher odds of poor-controlled hyperglycaemia diabetes
patients, and good-controlled diabetes patients, an indicator of high risk for poor-controlled
hyperglycaemia diabetes. The present study found that the times type of reuses insulin syringes
every injection in poor-controlled hyperglycaemia diabetes patients, 94 (54.3%) was insulin
syringe reuses 4 times or more than the injection, whereas, in good-controlled diabetes patients,
14 (38.9%) insulin syringe reuses every 2 — 3 injections, the results showed a significant
statistical difference between good-controlled diabetes and poor-controlled hyperglycaemia
diabetes was found (P = 0.002). The current study discovered that the way of insulin storage in
poor-controlled hyperglycaemia type 1 diabetes patients, 168 (97.1%), was good storage of
insulin through the transformation from the centre to home, whereas in good-controlled type 1
diabetes patients, 32 (88.9%), was good storage of insulin from the centre to home, with the
results showing a significant statistical difference between good-controlled type 1 diabetes
patients and poor-controlled hyperglycaemia type 1 diabetes patients was found (P. = 0.027).
The current study discovered that compliance with insulin therapy in poor-controlled
hyperglycaemia type 1 diabetes patients was 146 (84.4%), whereas compliance with insulin
therapy in good-controlled type 1 diabetes patients was 25 (69.4%). The results revealed a
significant statistical difference between good-controlled type 1 diabetes patients and poor-
controlled hyperglycaemia type 1 diabetes patients was found (P. = 0.034) which is confirmed
with this study [16]. Compared with patients’ compliance with insulin therapy, had 2.38 times
(95% CI = 1.05-5.40) higher odds of poor-controlled hyperglycaemia type 1 diabetes patients,
and good-controlled type 1 diabetes patients, an indicator of high risk for poor-controlled
hyperglycaemia type 1 diabetes patients. The present study found that injection areas that are
often used in insulin injection therapy, in poor-controlled hyperglycaemia type 1 diabetes
patients, 83 (48.0%) was insulin injection in the arm with insulin therapy, whereas, in good-
controlled type 1 diabetes patients, 18 (50.0%) was the insulin therapy injection in the more
than site, the results showed no significant statistical difference between good-controlled type
1 diabetes and poor-controlled hyperglycaemia type 1 diabetes was found (P = 0.854) which is
in agreement with this study [17]. The current study found that the rotation sites with each
insulin injection, in diabetic patients with poor-controlled type 1 diabetes patients, 118 (68.2%)
did not have a rotation position with each insulin injection treatment, while in diabetics who
were good-controlled type 1 diabetes patients, 18 (50.0%)%) The site was rotated with each
insulin injection treatment, the results showed a significant statistical difference between good-
controlled type 1 diabetes and poor-controlled hyperglycaemia type 1 diabetes was found (P. =
0.037) which is in agreement with this study [18]. According to the insulin injector among
patients with poor-controlled hyperglycaemia of type 1 diabetes patients, 82 (47.4%) was
patients self-injected, 90 (52.0%) was injected by parents, 1 (0.6%) was injected by others,
while in the control condition of diabetes with type 1 diabetes patients 11 (30.6%) was patients
self-injected 25 (69.4%) was injected by the parent. The results showed no significant statistical
difference between good-controlled type 1 diabetes patients, and poor-controlled
hyperglycaemia type 1 diabetes patients, was found (P = 0.153). According to the educational
level of insulin injector among patients with poor-controlled hyperglycaemia of type 1 diabetes,
84 (48.6%) had a primary school, 76 (43.9%) was at the secondary school level, 13 (7.5%)
High educational level (university), while in the control condition of diabetes with type 1
diabetes patients 12 (33.3%) had a primary school, 17 (47.3%) was at the secondary school
level, 7 (19.4%) High level of education (university). Regarding the educational level of insulin
injector in poor-controlled hyperglycaemia type 1 diabetes patients and good-controlled type 1
diabetes patients, the results showed a significant statistical difference between poor-controlled
hyperglycaemia type 1 diabetes patients and good-controlled type 1 diabetes patients, (P. =
0.05) which agrees with this study [19].
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