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Introduction

Diabetes mellitus is considered one of the most important chronic diseases of children and
adolescents around the globe, and the incidence has been increasing for the past years (1). The
International Diabetes Federation estimates that 1.1 million children and adolescents below 20
years of age yield type 1 diabetes mellitus worldwide, with a global annual increase of 3% (2). In
the Middle East and North Africa area, the incidence of childhood type 1 diabetes is reported to
have alarming rate, including one country annually increasing at a rate of 7%.(3)

Iraq, specifically Baghdad as the capital and largest city, presents unique challenges of pediatric
diabetes due to the complex relationship between sociopolitical, socioeconomic, and healthcare
systems. Long periods of conflict, economic sanctions, and instability have significantly
impacted the health care system, affecting diabetes management, medications, and the delivery
of specialized care (4). These factors also created a unique vulnerability for pediatric diabetes
patients who depend on regular access to insulin, blood glucose testing supplies, and specialized
healthcare services for best management.

The epidemiology of pediatric diabetes in Irag continues to be incompletely described and only
limited general studies exist on the clinical profile, management patterns, and health outcomes of
children. Current evidence indicates that type 1 diabetes mellitus is the predominant form of
diabetes in children and adolescents population in Iraq, which is consistent with patterns seen
globally (5). Nevertheless, there are justifiable concerns about the increasing prevalence of type
2 diabetes mellitus in children and the coinciding rise in childhood obesity and changing lifestyle
factors (6). The clinical presentation of pediatric diabetes in Baghdad may vary from developing
countries, largely due to delays to diagnosis, insufficient access to health care and socioeconomic
issues. Studies from neighboring countries have shown higher rates of diabetic ketoacidosis at
presentation and worse long-term glycemic control compared to developed countries (7). This
underscores local context and the specific issues that pediatric diabetes patients in Baghdad face.

Glycemic control is the foundation of diabetes management, with plenty of studies
demonstrating the critical importance of near-normal blood glucose control to avoid acute and
chronic complications (8). The Diabetes Control and Complications Trial (DCCT) and the
longer-term outcome study, the Epidemiology of Diabetes Interventions and Complications
(EDIC) study, clearly showed that intensive diabetes management reduced microvascular
complications (9). However, achieving glycemic control in pediatric patients is a different set of
issues related to physiological changes during growth and development, psychological issues,
family situations, and compliance with treatment.

The measure of glycemic control, hemoglobin Alc (HbAlc), has become the gold-standard
measure of long-term glucose control. The American Diabetes Association and the International
Society for Pediatric and Adolescent Diabetes recommends less than 7.5% for HbAlc target
levels for children and adolescents, but individual targets may be acceptable due to
circumstances (10). The question remains, are these targets achievable since we find a high level
of patients at diabetes centers across the globe not meeting these targets.

Acute complications with diabetes, especially DKA can be life-threatening conditions that
necessitate urgent medical care. Compared with adults, children and adolescents have a higher
occurrence of DKA than adults and various triggers may incite DKA including infection,
omission of insulin, and suboptimal diabetes care (11). The treatment of DKA requires
specialized knowledge, resources, intensive care capabilities, persistent biochemical monitoring
and teams skilled in obtaining care for its management. In resource challenging settings, the
treatment of DKA can be demanding, even possible serious higher morbidity and mortality rates .

While chronic complications of diabetes are rare to occur, especially in children and adolescents,
as the duration of the disease is much shorter, they can still develop during childhood and
adolescent in certain conditions. Microvascular complications of diabetes including diabetic
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nephropathy, retinopathy, and neuropathy can all be seen in adolescents with diabetes
particularly with prolonged duration of diabetes and poor glycemic control (12). The ability to
prevent and early detection of chronic complications of diabetes is focused on initial screening
and optimal diabetes management in patients. The importance of family/societal support in the
management of diabetes in children is significant. Family support is vital to carrying out daily
activities related to diabetes management in children and adolescents with diabetes. The family
provides daily instrumental support, such as caregiving actions (i.e.: insulin administration,
blood glucose tests, dietary regulation), Family satisfaction levels, home family functioning,
socioeconomic status, parent education and knowledge of diabetes, and perceived socially
supportive elements, will impact treatment outcomes (13). In Baghdad, where resources are
limited and extended familial structures are a significant part of society and where families face
economic challenges, family support will often be the backbone of diabetes care.

Also, educational strategies and structured education plans and programs have been found to
improve clinical outcomes in the pediatric diabetes populations. The delivery of complete
diabetes education to the patient and family includes training in insulin administration, blood
glucose tests, dietary management, and recognition of complications and improvement of
glycemic control and hospitalization rates (14). Underdeveloped or limited education is often
found with the limited availability or accessibility of educational resources in a resource-scarce
city such as Baghdad.

The economic burden of pediatric diabetes stretches beyond the direct medical costs and the
indirect costs of family productivity, school attendance, and long-term complications. In Iraq
where healthcare resources are limited and many families struggle with economic hardships, the
cost of diabetes treatment can be large. The price of insulin, blood glucose test supplies, and the
cost of routine medical care can be significant under the family income potentially negatively
impacting treatment adherence and outcomes.(15)

Technology continues to play an increasing role in diabetes management including CGM, insulin
pumps, and applications on Smartphone for improving diabetes care. However, the use of
technology is constrained by factors such as cost, availability, technical support, and provider
experienced with technology, etc. Understanding the state of diabetes technology use and the
potential opportunity for advancement of this technology is important for future healthcare
considerations.

Transition to adult diabetes care is a high-risk period associated with poor outcomes. Young
adults with type 1 diabetes frequently had poor glycemic control and higher rates of
complications. During this transition period (16). Priority strategies in the development of
transition programs and incorporating choices continued care so care relates preferably to the
pediatric and adult health care systems.

Given the limited comprehensive data on pediatric diabetes in Baghdad and the unique
challenges faced by this population, there is an urgent need for detailed studies examining the
clinical characteristics, management patterns, and outcomes of affected children and adolescents.
Such studies are essential for informing healthcare policy, resource allocation, and the
development of targeted interventions to improve diabetes care in this vulnerable population.
This cross-sectional study aims to address this knowledge gap by providing a comprehensive
analysis of pediatric diabetic patients in Baghdad, with the goal of informing evidence-based
improvements in diabetes care delivery and outcomes for Iragi children and adolescents with
diabetes.

Methodology

This cross-sectional study was performed to describe the clinical characteristics and outcomes of
diabetic pediatric patients from Baghdad, Irag. The study was intended to systematically evaluate
the current state of clinical management and healthcare system in managing pediatric diabetes
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and target where clinical management can be improved .
Study Setting and Design

A hospital-based cross-sectional study design was utilized to be able to identify a representative
group of pediatric diabetic patients receiving care in Baghdad, Irag. The study was conducted at
three private hospitals healthcare in Baghdad. The study participation was from January 1, 2024-
December 31, 2024, in order to obtain adequate patient recruitment across different season and
patient clinical/management circumstances.

Study population and Sampling

The target population in this study were pediatric patients diagnosed to have type 1 or type 2
diabetes mellitus, who were aged from 2 to 18 years and were receiving primary care from the
participating healthcare systems. An approach of systematic sampling was used in the study to
ensure a representative sampling of the patients in the study. The sample size was calculated
using cross-sectional study sample size calculation, with a 95% confidence interval, 5% margin
of error and was based on an estimated prevalence of poor glycemic control of sixty percent
based on preliminary data previously published in regional study. The sample size of the study
was calculated to be 369 patients, and then increased to 485 patients to account for non-response
and missing data.

Unique requirements were established beforehand in order to validate the relevance of the study
and ensure the quality of data retrieved. Patients were eligible for inclusion in the study if they
had a diabetes mellitus diagnosis (either type 1 or 2) made by a recognized medical professional
for at least 6 months, aged 2 — 18 years at the point of enrollment, had regular follow up at one of
the participating hospital in the past 3 months and if they provided informed consent (informed
consent was also taken from parent for minor patients). Exclusion criteria identified that any
patients with secondary diabetes due to certain causes such as post-pancreas disease or genetic
syndromic, those who had incomplete medical record or incomplete follow up data, patients had
not been attending regular care for more than 3 months prior to enrollment, and all those who’s
medical history significant psychiatric or cognitive disorders would impair the accuracy of data
collection.

Data Collection Procedures

The data collection was carried out by trained research assistants under the supervision of
pediatric endocrinologists. A standardized data collection form was developed for the study,
which used a validated instruments where able, but questions were adapted to make sense within
the local context. Data collection included review of the medical record and patient/family
interviews and contact were done when the patient visited the clinic for routine appointments.

The medical record was reviewed in a systematic fashion to collect information on demographic
data, diabetes history, clinical measures, laboratory results, complications, and treatment
patterns. "Patient and family interviews were Fw with structured questionnaires to elicit
information on diabetes management practices, lifestyle variables, family history, and
socioeconomic variables. All data collections were carried out in Arabic, with questionnaires
professionally translated and back-translated.

Variables and Measurement

Demographic variables included age, sex, socioeconomic status (modified Kuppuswamy scale,
modified for Iraq), education of the parents, family type, and area of residence in Baghdad.
Clinical variables included type of diabetes, age of onset, duration of disease, family history of
diabetes, reasons for presentation, and initial clinical presentation (diabetes with ketoacidosis at
the time of diagnosis).

Anthropometric variables were obtained following standardized procedures. Height was
measured with wall-mounted stadiometer to 0.1 cm, and weight was measured with calibrated



23 American Journal of Biomedicine and Pharmacy Volume: 2 | Number: 10 (2025) Oct

digital scales to 0.1 kg. BMI was calculated using World Health Organization growth charts for
age- and sex-specific percentiles. Blood pressure was measured with appropriate cuff size
following standard techniques and three measurements were taken and averaged. Blood pressure
and pulse rate will vary considerably across children so averaging multiple measurements
minimizes this variability.

Laboratory parameters included glycated hemoglobin (HbAlc), measured using high-
performance liquid chromatography methods, blood glucose levels (fasting and random), lipid
panel, thyroid tests, and renal panel with serum creatinine and urinalysis. The HbAlc
measurements used were the most recent within 3 months of study enrollment, historical HbAlc
were collected if available to approximate trends in glycemic control.

Treatment-related variables included type of insulin regimen (conventional versus "The method
of insulin delivery to participants (syringes, pens, pumps), frequency of monitoring blood
glucose, dietary management approaches, and compliance with prescriptions were documented.
Compliance was determined using a combination of self-reports, clinic attendance
considerations, and pharmacy refill plans when available.

Complications were systematically reviewed and classified as either acute or chronic. Acute
complications included any episode of diabetic ketoacidosis, any episodes of severe
hypoglycemia requiring help, and any diabetes-related hospitalizations. Chronic complication
screening included eye exams for diabetic retinopathy, screening for diabetic nephropathy with
urinalysis and kidney function tests, and neuro or muscular exam for the presence of symptoms
of peripheral neuropathy.

Quality Assurance and Data Management

Quality assurance safeguards consisted of study-wide. There was research assistant training for
data collection, interviews, and anthropometric measurements. Inter-rater reliability was
evaluated by repeating measurements and interviews of a subsample of subjects and we accepted
(kappa value >0.8) agreement prior to collecting full data.

Laboratory measurements were performed in certified laboratories and used standard protocols
and quality assurance practices. The recalibration of HbAlc measurements followed
International Federation of Clinical Chemistry standards, to allow comparison with the
international studies. All anthropometric measuring devices were routinely checked for quality
assurance, and standardization of procedures was executed for all measurement .

Data were entered into a secured electronic database using double data entry protocols to reduce
entry errors. Data entry errors were identified and corrected using range checks, consistency
checks, and logic checks. Regular data cleaning processes were conducted, and questions were
answered through verifying original source documents.

Statistical Analysis

Statistical analyses were conducted using SPSS version 28.0 (IBM Corp., Armonk, NY, USA).
Descriptive statistics were determined for all variables. Categorical variables were shown in
frequencies and percentages and continuous variables were shown as means with standard
deviations or medians with interquartile ranges depending on distribution. Continuous variable
normality was assessed using the Kolmogorov-Smirnov test and also visually using histograms.

Bivariate analyses were performed to examine associations between variables using statistical
tests that were appropriate. For categorical variables, chi-square tests or Fisher's exact tests, and
for continuous variables, t-tests or Mann-Whitney U tests were used based on distribution
characteristics. For multiple-group comparisons, ANOVA (analysis of variance) or Kruskal-
Wallis tests were used.

Multivariate analyses were planned to identify independent predictors of primary outcomes
(glycemic control and complications). Logistic regression models were developed to provide
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appropriate variable selection procedures and measures of model fit. For all analyses, statistical
significance was established at p<0.05 and 95% confidence intervals were created for relevant
estimates.

Ethical Considerations

Written informed consent was obtained from parents or legal guardians of each participant and
assent was obtained from patients aged 12 years or older. The study was conducted in
compliance with the Declaration of Helsinki and Good Clinical Practice guidelines.

Confidentiality of patient information data was maintained throughout the study, which only was
de-identified and stored in files. Patients were informed that they were able to withdraw from the
study at any time and it would not impact their clinical care. Relevant results of clinical
assessments were forwarded to physicians treating the child's condition for appropriate clinical
follow-up if needed.

Results

The study enrolled 485 pediatric patients with diabetes mellitus from three private hospitals in
Baghdad. The demographic and clinical characteristics of the study population revealed
important patterns in pediatric diabetes presentation and management in this setting.

Table 1: Demographic Characteristics of Study Participants (n=485)

Characteristic n (%) / Mean = SD
Age (years) 123+4.1
Age groups

2-5 years 42 (8.7)
6-10 years 167 (34.4)
11-15 years 198 (40.8)
16-18 years 78 (16.1)

Gender
Male 248 (51.1)
Female 237 (48.9)
Socioeconomic status

Low 312 (64.3)
Middle 148 (30.5)

High 25 (5.2)

Parental education
Primary or less 189 (39.0)
Secondary 221 (45.6)
University 75 (15.5)
Family history of diabetes

Type 1 diabetes 67 (13.8)
Type 2 diabetes 156 (32.2)
No family history 262 (54.0)

Table 2: Clinical Characteristics and Diabetes Management (n=485)

Characteristic n (%) / Mean = SD
Diabetes type
Type 1 diabetes 433 (89.3)
Type 2 diabetes 52 (10.7)
Age at diagnosis (years) 84+3.2
Disease duration (years) 39+28
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Presentation at diagnosis
Diabetic ketoacidosis 147 (30.3)
Classical symptoms 284 (58.6)
Incidental finding 54 (11.1)
Current insulin regimen
Conventional (1-2 injections) 198 (40.8)
Intensive (>3 injections) 235 (48.5)
Insulin delivery method
Syringes 267 (55.1)
Insulin pens 218 (44.9)
Insulin pumps 0 (0.0
Blood glucose monitoring
Daily 156 (32.2)
Weekly 187 (38.6)
Monthly or less 142 (29.3)
BMI percentile
<5th percentile (underweight) 78 (16.1)
5th-85th percentile (hormal) 312 (64.3)
85th-95th percentile (overweight) 67 (13.8)
>95th percentile (obese) 28 (5.8)

Table 3: Glycemic Control and Laboratory Parameters (n=485)

Parameter Mean £ SD / n (%)
HbAlc (%) 89+21
HbAlc categories
<7.5% (good control) 159 (32.8)
7.5-9.0% (fair control) 187 (38.6)
>9.0% (poor control) 139 (28.7)
Fasting glucose (mg/dL) 187 £ 67
Random glucose (mg/dL) 234 + 89
Total cholesterol (mg/dL) 165 + 42
HDL cholesterol (mg/dL) 48 £ 12
LDL cholesterol (mg/dL) 98 + 35
Triglycerides (mg/dL) 142 + 78
Serum creatinine (mg/dL) 0.7+0.2
Thyroid dysfunction 43 (8.9)
Celiac disease screening positive 18 (3.7)

Table 4: Complications and Clinical Outcomes (n=485)

Complication n (%)
Acute complications (past year)
Any acute complication 169 (34.8)
Diabetic ketoacidosis 90 (18.6)
Severe hypoglycemia 67 (13.8)
Diabetes-related hospitalization 124 (25.6)
Chronic complications screening
Diabetic retinopathy screening performed | 287 (59.2)
Diabetic retinopathy detected 23 (4.7)
Microalbuminuria screening performed | 298 (61.4)
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Microalbuminuria detected 34 (7.0)
Peripheral neuropathy assessment 198 (40.8)
Peripheral neuropathy symptoms 12 (2.5)

Healthcare utilization
Regular clinic visits (>4/year) 267 (55.1)
Emergency department visits (past year) | 178 (36.7)
Diabetes education received 198 (40.8)
Treatment adherence
Good adherence (>80% doses) 198 (40.8)
Fair adherence (60-80% doses) 167 (34.4)
Poor adherence (<60% doses) 120 (24.7)

The study population demonstrated a predominance of type 1 diabetes mellitus, comprising
89.3% of cases, with a relatively equal gender distribution. Most patients (64.3%) came from
low socioeconomic backgrounds, and 39.0% had parents with primary education or less. The
mean age at diagnosis was 8.4 years, with 30.3% presenting with diabetic ketoacidosis at
diagnosis, indicating significant delays in diagnosis or severe presentation.

Glycemic control analysis revealed concerning patterns, with only 32.8% of patients achieving
target HbAlc levels below 7.5%. The mean HbA1c was 8.9%, substantially above recommended
targets. Acute complications were common, affecting 34.8% of patients in the past year, with
diabetic ketoacidosis being the most frequent serious complication at 18.6%. Treatment
adherence was suboptimal, with only 40.8% of patients demonstrating good adherence to insulin
therapy. Chronic complications screening was inconsistently performed, with diabetic
retinopathy screening completed in 59.2% of eligible patients and microalbuminuria screening in
61.4%.

Discussion

The results of this cross-sectional study offer critical new information regarding clinical features
and outcomes of pediatric diabetic patients in Baghdad, showing significant issues with diabetes
management and opportunities for improvement in patient outcomes. The majority of cases
(89.3%) in our study were of type 1 diabetes mellitus which is consistent with global trends as
type 1 diabetes represents the majority of pediatric diabetes cases (17). However, the presence of
10.7% of cases with type 2 diabetes in our pediatric population is significant, and likely indicates
a new growing trend of childhood obesity and lifestyle changes in Iraq, as seen in developing
countries with a nutritional transition.(18)

The average age of diagnosis of 8.4 years of age in this study is consistent with reports from
other countries of similar age at diagnosis, however, the high proportion of those presenting with
diabetic ketoacidosis at the time of diagnosis 30.3% is troubling and compared with- developed
countries is significantly higher where presenting with DKA at diagnosis is from 15% to-25%
(19). This represents a delay in diagnosis, barriers to health care access, and possibly the level of
education of families or primary healthcare providers recognizing symptoms of diabetes. The
high rate of DKA at diagnosis also has significant issues and ramifications on not only the safety
of the patients in the immediate acute phase but also on longer-term outcomes as severe DKA
episodes have been associated with cognitive deficits and later complications.(20)

The socioeconomic profile of our patient population reveals that 64.3% of patients are of low
socioeconomic status and 39.0% of patients’ parents had primary education or less—revealing
social barriers to diabetes care that pediatric patients in Baghdad experience. The data
corroborates findings from other studies in low and middle-income countries that diabetes
mainly affects families with limited resources (21). Socioeconomic status (SES) has been found
to be one of the influences on diabetes outcomes whereby low SES will likely lead to worse
glycemic control, higher rates of complications, and higher healthcare utilization (22). The
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economic burden of diabetes treatment—including insulin, monitoring supplies, and follow up
care—can swallow a significant portion of family income in low-income countries, with poorer
countries compensating by rationing care which leads to worse health outcomes. The glycemic
control data in this study is disheartening: only 32.8% of patients achieved target HbAlc <7.5%
(mean HbAlc of 8.9%). Compared to the rates seen in studies in developed countries, these
results are considerably worse where it is typical for 50-70% of pediatric patients to achieve
target glycemic control (23). It is difficult to identify a specific causal explanation for these
relatively poor glycemic control results, but limited availability of modern insulin formulations,
blood glucose monitoring supplies cost, lack of diabetes education, and diabetes treatments
adherence may be factors. The interaction of SES and glycemic control in our study is magnified
due to families potentially needing to prioritize diabetes supplies among other specifically needs
(e.g., food).

The insulin use structure revealed in our study illustrate both resource limitations and health
system capacity in Baghdad. The absence of pump therapy and the very limited number of
patients on intensive insulin therapy (48.5% patients on 3 or more injections per day) are
especially surprising, as this practice of intensive management with insulin pump therapy is the
more standard in developed countries. This data supports what we have already said about syrup
(55.1%) versus insulin pen (44.9%), it may also point to some economic and availability of
supply reasons. Insulin pens do have advantages in precision, treatment adherence, and patient
satisfaction, but may not provide adequate access in resource limited situations. The most
concerning is blood glucose monitor use in our group; only 32.2% of our patients used daily,
only 29.3% only used once per month or less. Regular glucose monitoring is essential in the
titration of food/insulin therapy and glycemic management, as guidelines suggest no less than
daily testing for patients on intensive insulin regimens, we would expect daily testing for the
majority of this study population (25). The low testing rates indicate signals of economic burden
to families of patients for test strips and meters, cost alone can be a substantial hindrance to
testing for a great many patients and start a loop of poor testing-continuous hyperglycemia-
continuous complications.

The alarming level of acute complications demonstrated in this study; 34.8% of participant had
at least 1 acute complication in the prior year, highlights the enormous difficulty diabetes
management is in Baghdad. The rate of episodes of DKA of 18.6% of participants is frankly
alarming, since with repeated episodes of DKA will have substantially poor longer term
outcomes in patients. Thus, it can demonstrate treatment consistency barriers and/or access to
treatment (26). The alarming number of patients with severe hypoglycaemia (13.8%) is, for the
same reasons, also be the result of inadequate attention to intensive glycemic control without
close monitoring or education, poor dietary changes or lifestyle changes .

Healthcare use and utility suggest that this diabetes care delivery method reflects an incoherent
diabetes care delivery method. A meager 55.1% of patients achieved recommended regular clinic
visits (>4/year) and less than the <4 in pediatric diabetes patients 3 months span. Given the
relatively high percentages of emergency room visits (36.7%) indicates that these patients
receive crisis care as opposed to preventative care which tends to be more costly and less
effective. Notably absent is the diabetes education component (38.8% structured education).
Cumulatively, diabetes education is the cornerstone to self-management and ultimately
successful outcomes.(27)

Adherence outcomes in the current children demonstrate the multiple burdens of Irag children
with diabetes and their family members. Adherence, with 40.8% good and 24.7% poor
adherence, is lower than the adherence adherence reported in developed countries averaging 60-
80% (28). It is possible that the poor adherence in our population stems from heavy burdens
related to financial concerns, psychosocial stressors, family dysregulation, low literacy, and the
limitations of the health care system. Given adherence is no longer a factor in the relationship of
adherence and glycemic control, it is safe to say that poor adherence was a significant factor in
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the poor outcomes from this study.

Screening for chronic complications had glaring flaws in comprehensive delivery of diabetes
care. While diabetic retinopathy screening was completed for 59.2% of eligible patients, this
falls short of recommendations that all adolescent patients with diabetes be screened for diabetic
retinopathy after three years or longer (29).The prevalence of retinopathy diagnosed was 4.7%,
while not high based on the age of the population diagnosed, does warrant screening as
complications can occur at a young age; Furthermore, microalbuminuria screening was 61.4%,
which poor, again specifically nephropathy screening should be universal for adolescents with
established disease. The nutritional status of study participants revealed 16.1% underweight and
5.8% obese. The opposite of results from all most developed nations; obesity is a growing issue
in the pediatric diabetes population. On the other hand underweight could indicate poor glycemic
control or, worse, nutrition from socio-economic or maybe an eating disorder along with diabetes
management. Your recommendations for nutrition assessment and intervention for study
participants moving forward is an important development for diabetes management.

Your implications for provider, systems, and policy are apparent. The poor outcomes observed in
this study were issues of the individual patient and systems, so an integrated response is needed.
To improve the health systems response is to urgently address chain supply, provider training,
and organized diabetes care. It is possible policy changes are needed to improve costs of diabetes
with insurance for diabetes care, low income families with supplies, and school diabetes care
direct to patient for diabetes.

We like the caveats to your study results and the interpretation of your findings of your findings.
The cross-sectional study limit our understanding of the causal pathway of outcomes, of the
improvement or deterioration of outcomes over time. In addition, the bias due to the way you
sampled from hospital settings may have limited the conclusions, i.e. major referral centers
maybe provide care for patients that are not capturing all the pediatric diabetes population in
Baghdad, and some of the data collection was self report with the possibility of recall or social
desirability. Nevertheless, this has some value to bigger groups needing to focus on pediatric
diabetes care in Baghdad and also has hints of areas needing attention.

Future priorities are longitudinal studies to evaluate outcomes over time, intervention studies to
study the natural history of intervention and prove outcomes with advancement in care, and
qualitative studies to evaluate the patient & family experience of diabetes management. Given
the potential of generating clinical practice guidelines, clinical pathways, where the resources
generated and make-up of Bagdad culture, | look forward to next stages of care and ultimate
outcomes.

Conclusion

This comprehensive study of 485 pediatric diabetic patients in Baghdad reveals important issues
in diabetes management and worrisome areas of suboptimal outcomes. The high prevalence of
type 1 diabetes (89.3%) combined with a high rate of presentation with diabetic ketoacidosis
(30.3%) suggests that both delays in diagnosis and lack of access to quality healthcare were
ongoing issues prior to the study. The poor glycemic control findings from this cohort, where
only 32.8% attained the target HbAlc values, represents a significant issue in need of attention.

The high burden of acute complications (34.8%) and the lack of chronic complications screening
points to systemic failures in diabetes care delivery. Treatment adherence issues, infrequent
blood glucose monitoring, and very little diabetes education adds to the complexity of this issue.
The majority of families disrupted by socioeconomically disadvantaged families, indicate a need
for establishing diabetes management interventions specifically targeting economic limits on
optimal diabetes care.

These findings highlight the urgent need for strengthening health systems, better allocation of
resources, and improved training of providers with culturally relevant diabetes care programs.
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Policy implications that target access to desired diabetes supplies and medications, along with
improved education, will be required to improve outcomes for this population. Resources
dedicated to building and structuring pediatric diabetes care programs, plan to implement
measurable quality improvement programs, and ongoing quality research activities will be
necessary to address the many significant challenges observed in this study and improve the
future health of children and youth with diabetes in Baghdad.

References

1.

10.

11.

12.

13.

Patterson CC, Karuranga S, Salpea P, Saeedi P, Dahlquist G, Soltesz G, et al. Worldwide
estimates of incidence, prevalence and mortality of type 1 diabetes in children and
adolescents: Results from the International Diabetes Federation Diabetes Atlas, 9th edition.
Diabetes Res Clin Pract. 2019;157:107842.

International Diabetes Federation. IDF Diabetes Atlas, 10th edn. Brussels, Belgium:
International Diabetes Federation; 2021.

Al-Herbish AS, EI-Mouzan M, Al-Salloum AA, Al-Qurashi MM, Al-Omar AA. Prevalence
of type 1 diabetes mellitus in Saudi Arabian children and adolescents. Saudi Med J.
2008;29(9):1285-8.

Lafta R, Aflouk NA, Dhiaa S. Childhood diabetes in Irag: challenges and barriers to care in
a conflict setting. Diabetes Metab Syndr Obes. 2013;6:15-9.

Craig ME, Jefferies C, Dabelea D, Balde N, Seth A, Donaghue KC. Definition,
epidemiology, and classification of diabetes in children and adolescents. Pediatr Diabetes.
2014;15 Suppl 20:4-17.

Abbasi F, Moosavy SH, Hosseini S, Ahmadi F, Nasli-Esfahani E. Prevalence of type 2
diabetes and pre-diabetes in a population of 20,817 cases from West Asia. Diabetes Metab
Syndr. 2019;13(2):1523-7.

Al-Hayek AA, Robert AA, Al-Sabaan FS. Treatment adherence and glycemic control in
adolescents with type 1 diabetes: relationship to family functioning. Pediatr Int.
2013;55(6):729-34.

Nathan DM, Genuth S, Lachin J, Cleary P, Crofford O, Davis M, et al. The effect of
intensive treatment of diabetes on the development and progression of long-term
complications in insulin-dependent diabetes mellitus. N Engl J Med. 1993;329(14):977-86.

Nathan DM, Cleary PA, Backlund JY, Genuth SM, Lachin JM, Orchard TJ, et al. Intensive
diabetes treatment and cardiovascular disease in patients with type 1 diabetes. N Engl J
Med. 2005;353(25):2643-53.

American Diabetes Association. Children and adolescents: Standards of Medical Care in
Diabetes-2021. Diabetes Care. 2021;44(Suppl 1):S180-99.

Wolfsdorf JI, Glaser N, Agus M, Fritsch M, Hanas R, Rewers A, et al. ISPAD Clinical
Practice Consensus Guidelines 2018: Diabetic ketoacidosis and the hyperglycemic
hyperosmolar state. Pediatr Diabetes. 2018;19 Suppl 27:155-77.

Donaghue KC, Marcovecchio ML, Wadwa RP, Chew EY, Wong TY, Calliari LE, et al.
ISPAD Clinical Practice Consensus Guidelines 2018: Microvascular and macrovascular
complications in children and adolescents. Pediatr Diabetes. 2018;19 Suppl 27:262-74.

Cameron FJ, Scratch SE, Nadebaum C, Northam EA, Koves I, Jennings J, et al.
Neurological consequences of diabetic ketoacidosis at initial presentation of type 1 diabetes
in a prospective cohort study of children. Diabetes Care. 2014;37(6):1554-62.



30

American Journal of Biomedicine and Pharmacy Volume: 2 | Number: 10 (2025) Oct

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Couch R, Jetha M, Dryden DM, Hooten N, Liang Y, Durec T, et al. Diabetes education for
children with type 1 diabetes mellitus and their families. Evid Rep Technol Assess (Full
Rep). 2008;(166):1-144.

Al-Agha AE, Alafif MM, Abd-Elhameed IA. Glycemic control, complications, and
associated autoimmune diseases in children and adolescents with type 1 diabetes in Jeddah,
Saudi Arabia. Saudi Med J. 2015;36(1):26-31.

Peters A, Laffel L; American Diabetes Association Transitions Working Group. Diabetes
care for emerging adults: recommendations for transition from pediatric to adult diabetes
care systems. Diabetes Care. 2011;34(11):2477-85.

Maahs DM, West NA, Lawrence JM, Mayer-Davis EJ. Epidemiology of type 1 diabetes.
Endocrinol Metab Clin North Am. 2010;39(3):481-97.

Pinhas-Hamiel O, Zeitler P. Acute and chronic complications of type 2 diabetes mellitus in
children and adolescents. Lancet. 2007;369(9575):1823-31.

Usher-Smith JA, Thompson M, Ercole A, Walter FM. Variation between countries in the
frequency of diabetic ketoacidosis at first presentation of type 1 diabetes in children: a
systematic review. Diabetologia. 2012;55(11):2878-94.

Ghetti S, Kuppermann N, Rewers A, Myers SR, Schunk JE, Stoner MJ, et al. Cognitive
function following diabetic ketoacidosis in children with new-onset or previously diagnosed
type 1 diabetes. Diabetes Care. 2020;43(11):2768-75.

Agardh E, Allebeck P, Hallgvist J, Moradi T, Sidorchuk A. Type 2 diabetes incidence and
socio-economic position: a systematic review and meta-analysis. Int J Epidemiol.
2011;40(3):804-18.

Hassan K, Loar R, Anderson BJ, Heptulla RA. The role of socioeconomic status, depression,
quality of life, and glycemic control in type 1 diabetes mellitus. J Pediatr. 2006;149(4):526-
31.

Foster NC, Beck RW, Miller KM, Clements MA, Rickels MR, DiMeglio LA, et al. State of
type 1 diabetes management and outcomes from the T1D Exchange in 2016-2018. Diabetes
Technol Ther. 2019;21(2):66-72.

Sherr JL, Hermann JM, Campbell F, Foster NC, Hofer SE, Allgrove J, et al. Use of insulin
pump therapy in children and adolescents with type 1 diabetes and its impact on metabolic
control: comparison of results from three large, transatlantic paediatric registries.
Diabetologia. 2016;59(1):87-91.

Phillip M, Battelino T, Rodriguez H, Danne T, Kaufman F; European Society for Paediatric
Endocrinology; Lawson Wilkins Pediatric Endocrine Society; International Society for
Pediatric and Adolescent Diabetes; American Diabetes Association; European Association
for the Study of Diabetes. Use of insulin pump therapy in the pediatric age-group: consensus
statement from the European Society for Paediatric Endocrinology, the Lawson Wilkins
Pediatric Endocrine Society, and the International Society for Pediatric and Adolescent
Diabetes, endorsed by the American Diabetes Association and the European Association for
the Study of Diabetes. Diabetes Care. 2007;30(6):1653-62.

Rewers A, Klingensmith G, Davis C, Petitti DB, Pihoker C, Rodriguez B, et al. Presence of
diabetic ketoacidosis at diagnosis of diabetes mellitus in youth: the Search for Diabetes in
Youth Study. Pediatrics. 2008;121(5):e1258-66.

Armour TA, Norris SL, Jack L Jr, Zhang X, Fisher L. The effectiveness of family
interventions in people with diabetes mellitus: a systematic review. Diabet Med.
2005;22(10):1295-305.



31 American Journal of Biomedicine and Pharmacy Volume: 2 | Number: 10 (2025) Oct

28. Hilliard ME, Wu YP, Rausch J, Dolan LM, Hood KK. Predictors of deteriorations in
diabetes management and control in adolescents with type 1 diabetes. J Adolesc Health.
2013;52(1):28-34.

29. Holl RW, Lang GE, Grabert M, Heinze E, Lang GK, Debatin KM. Diabetic retinopathy in
pediatric patients with type-1 diabetes: effect of diabetes duration, prepubertal and pubertal
onset of diabetes, and metabolic control. J Pediatr. 1998;132(5):790-4.



