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ABSTRACT

Aims: The prevalence of type 2 diabetes (T2D) has increased significantly in Iraq,
making it critical to understand knowledge, attitudes, and practices (KAP) to improve
diabetes management and health outcomes. This study explores the impact of KAP and
other factors on glycemic control among T2D patients in Southern Iraq.

Methods: A cross-sectional study was conducted among patients with T2D, aged 18-64
years, excluding those with type 1 diabetes, gestational diabetes, or severe conditions
such as cancer or kidney failure. Their KAP was assessed using a validated and reliable
questionnaire.

Results: 390 patients (163 males and 227 females), with a mean age of 48.5+13.0
years. The findings revealed moderate levels of knowledge (63.4%) and practices
(58.2%), while attitudes towards diabetes management were notably negative (40.7%).
Key predictors of glycated hemoglobin (HbA1c) included body mass index, diabetes
knowledge, gender, marital status, family history, duration of diabetes, blood pressure,
employment status, education level, and comorbidities, which collectively explained
37% of the variance in HbA1c levels [adjusted R2=0.37, F (11, 389)=17.645, p<0.001].

Conclusions: This study found that T2D patients in Southern Iraq have moderate
knowledge and practices, but poor attitudes toward diabetes management.
Sociodemographic and clinical factors significantly affect glycemic control, indicating a
need for targeted education and improved diabetes care programs to enhance patient
outcomes.

Introduction

is expected to keep rising (4). Poor glycemic control (86.2%) was

Type 2 diabetes (T2D) has become a critical global health
worry, affecting millions and contributing to a significant burden
of morbidity and mortality (1). The prevalence of T2D in the
Middle East and North Africa in 2021 and 2045 was 16.2% and
19.3%, respectively (2). Iraq is experiencing a diabetes mellitus
epidemic, with a prevalence of around 20% (3). This figure has
increased approximately fourfold over the past four decades and

indicated in studies among T2D patients in Basrah, Iraq (5-7).

Healthcare providers provide medical care, but patients with
diabetes are responsible for day-to-day diabetes management
(8). Non-adherence to self-management practices is a significant
cause of poor glycemic control among T2D patients (9). Most
non-adherent individuals have inadequate knowledge, attitudes,
and practices (KAP) regarding diabetes management (10). It is
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considered a significant obstacle in diabetes management (11).
The outcomes of diabetes are influenced by patients’ KAP and
the effectiveness of their self-management (11). Most studies
have used blood glucose levels and KAP measurements to
evaluate diabetes management (12,13). Understanding KAP
regarding glycemic control and diabetes management can
provide valuable insights for developing effective preventive and
treatment strategies for patients (13).

So far, only one study has examined KAP concerning
hospital care and self-management among patients with T2D
in Baghdad with a small sample size (14), and none has been
conducted in Basrah. Only one tool was developed in Basrah,
Iraq (15), and implemented in only one educational program
in the same region (7). These studies lacked a valid and
reliable questionnaire, which is crucial for a country of such
size. Therefore, developing a valid and reliable questionnaire
to explore KAP related to hospital care and self-management,
and to assess their relationship to glycemic control, could help
identify underlying barriers to poor glycemic control. This study
investigates the impact of diabetes-related KAP and other
factors, including anthropometric, sociodemographic, and
medical factors, on glycemic control among T2D patients in
Southern Iraq.

Methods

Study design, setting and participants

This descriptive-analytical cross-sectional study was
conducted between February and August 2024 among patients
with T2D at the Faiha Specialized Diabetes, Endocrine, and
Metabolism Center (FDEMC) in Basrah, Southern Iraq. FDEMC
receives patients with T2D from across the governorate on
weekdays (Sunday-Thursday). FDEMC is recognized as the
first major diabetes center in Basrah. It is a well-known medical
center, distinguished by its primary laboratories and advanced
equipment for essential investigations. These specifications
made it suitable for this study. Patients aged 18 to 64 years with
a confirmed diagnosis of T2D who attended FDEMC during the
study period were eligible for inclusion. Patients were excluded
if they had type 1 diabetes; had gestational diabetes or were
pregnant; exhibited thyroid dysfunction; were receiving cortisol
treatment; had severe conditions, such as cancer or renal
failure; or were unable to provide informed consent.

Sample size and sampling procedure

The sample size was calculated using a formula from a
cross-sectional study by Daniel (16), based on the prevalence
of T2D in Basrah, reported at 19.7% among patients with T2D
(17), as follows:

n=(Z1-af2)2p 1 - p)/d?
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With a 95% confidence level and a 20% dropout rate (16),
at least 390 patients were to be recruited for the study. Patients
were selected from the hospital registry using systematic random
sampling. Based on an average of 100 daily visits to the FDEMC,
we recruited 10 patients per day during routine visits. To ensure
randomness, we established a random starting point using SPSS
version 25 and then selected every seventh patient from the daily
visit list. This period was calculated by dividing the average daily
patient count (100) by the required daily sample size.

Data collection

Data were collected using an adapted questionnaire to
assess KAP related to diabetes management. Information
was gathered from all patients attending routine visits at
FDEMC. Data collection involved one-on-one interviews lasting
approximately 10 minutes in a private room. The most recent
anthropometric and biochemical data were obtained from the
patient's medical records. llliterate patients received assistance
through verbal administration of the questionnaire, and their
responses were recorded.

Study instrument and measurements

This study used a questionnaire that contained five sections:
socio-demographic characteristics, medical characteristics,
anthropometry, glycemic and biochemical data, and the KAP
study scale. The socio-demographic data, encompassing age,
gender, marital status, educational attainment, employment
status, and monthly household income, were collected using a
standardized questionnaire. Information on the duration of T2D,
familial history, and comorbidities was extracted from medical
records.

Patients’ body weight and height were measured using a
standardized method. Weight was measured using a calibrated
digital scale (SECA, British Indicators, London, U.K.) and
recorded to the nearest 0.1 kg. Patients were instructed to wear
light clothing and to remove shoes, watches, wallets, jewelry,
and other accessories that might affect measurement accuracy.
Height was measured without footwear using a height scale
(SECA,; British Indicators Ltd., London, U.K.) and recorded
to the nearest 0.1 cm. The patients positioned themselves
upright on the audiometer’s floorboard, aligning their backs with
the vertical backboard. Body weight and height were used to
compute body mass index (BMI). The patient's blood pressure
readings and the most recent blood test results for glycated
hemoglobin (HbA1c), total cholesterol, low-density lipoprotein
(LDL) cholesterol, high-density lipoprotein cholesterol, and
triglycerides were collected from the patient’s medical records.
The guidelines provided by the American Diabetes Association
(1) establish the ideal ranges.

The KAP study questionnaire is a key component of the
study tool and was adapted from previous research (13,14).
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The researcher implemented modifications in collaboration
with endocrinologists at FDEMC. Permission to use the
questionnaire was obtained from the corresponding author via
email. Four dietitians and six endocrinologists reviewed the draft
questionnaire for content validity. To address language barriers,
a qualified bilingual translator translated the questionnaire from
English into Arabic, and the Arabic version was used for data
collection. The questionnaire was pilot-tested for face validity
among fifteen diabetic patients who were not part of the study
population. Three endocrinology consultants confirmed its
validity.

The KAP study questionnaire has three main parts, as
shown in Table 1.

Validity and reliability

The contentvalidity ratio (CVR)is calculated as CVR=(n_-N/2)/
(N/2), where n_ is the number of experts who consider an item
essential, and N is the total number of experts. This method
entails subtracting half the number of experts from the total
number of “essential” ratings for each item, then dividing the
result by half the number of experts (18). The CVR is a suitable
statistical method for assessing the validity of individual items in
the instrument, using evaluations provided by a panel of content
experts. The content validity index (CVI) quantifies the mean
CVR across all items in the instrument. CVR and CVI provide
researchers and consumers with a quantitative assessment of
the validity of a simulation evaluation instrument (18).

In this study, the CVR values had a minimum of 0.92,
indicating that more than half of the experts agreed on the
essentiality of each item. Four dietitians and six endocrinologists
assessed the questionnaire items for necessity, relevance,
clarity, and simplicity and measured the CVR, R-CVI, C-CVI,
and S-CVI. According to Lawshe’s table, a significance level of
0.75 was used (19). All items exhibited CVR or CVI values equal
to or exceeding 0.75. All items exhibited CVR and CVI values of
at least 0.75.

Ethical considerations

The study was conducted in accordance with the Medical
Research Ethics guidelines outlined in the Helsinki Declaration.
The ethics committee for this study was approved by the
Falha Specialized Diabetes Endocrine and Metabolism Center
(approval no: FDEMC/56/35/22, date: 02.11.2023). Informed
consent was obtained from the patients.

Statistical analysis

The data analyses were conducted using IBM SPSS
Statistics (version 25), developed by IBM Corporation, based in
Armonk, New York, USA. The significance level is established
at p<0.05. Continuous variables are presented as means
and standard deviations, whereas categorical variables are
presented as percentages and frequencies. Data normality
was assessed using the Kolmogorov-Smirnov test. Patients
were categorized by sex, and mean differences for continuous
variables were analyzed using one-way analysis of variance
(ANOVA). Pearson’s chi-square test or Fisher’s exact test was
used for categorical data, and Phi and Cramer’s V were applied
to nominal data. Tukey’s post hoc test was used to examine
differences among several groups. The Pearson correlation
coefficient was employed to evaluate the relationship between
continuous variables. Categorical variables were converted to
dichotomous (0.1) values and subsequently used to compute
Pearson correlation coefficients.

The relationship between diabetes knowledge, as measured
by KAP scores, and glycemic control was analyzed using a
stepwise multiple linear regression. Variables were included
in the models if their p-values were <0.20 in the bivariate
analysis. In the multiple linear regression analyses, variables
were categorized to ensure that all relevant categories were
included in the predictive models. Categorical variables with
two categories were coded using dummy coding; for example,
sex was coded as 1 for males and 0 for females. For variables
with more than two levels, such as marital status, we created
a dichotomous variable: 1 for married (the reference category)
and O for all other statuses. A 95% confidence interval was
established.

Results

Three hundred and ninety patients with T2D, with a mean
age of 48.5+£13.0 years, were evaluated (163 males and 227
females). More than 80% of them were married and lived in
urban areas. Homemakers constituted the majority (53.6%), and
27.7% had a primary school education. About 55% of patients
have both a family history of diabetes and comorbidities. The
duration of T2D was 5-9 years in 41.3% of cases. Of the patients,
128 (32.8%) were classified as class 1 obese (BMI 30.0-34.9
kg/m?), representing the largest subgroup. Regarding glycemic
control, 312 patients (80.0%) had poor control (HbA1c >7.0%).

Table 1. Structure and scoring of the KAP questionnaire

Section Efu i'tT:a l:; Question format faC:JLng Score calculation Categorization (%)

Knowledge 10 Multiple choice, yes/no  0-20 (Score/20)x100% Low: <50, moderate: 50-75, high: 76-100
Attitudes 10 Likert-like (-1, 0, +1) -10to +10  [(Score+10)/20]x100% Negative: <50, neutral: 50-75, positive: 76-100
Practices 10 Multiple choice, yes/no  0-20 (Score/20)x100% Poor: <50, moderate: 50-75, good: 76-100

KAP: Knowledge, attitudes, practices




Lipid profiles that include serum cholesterol, LDL, high-density
lipoprotein, and triglycerides were 177.3+44.5, 119.5+73.7,
40.6+14.7, and 198.7+138.9 mg/dL, respectively. Systolic and
diastolic pressures were within the normal range. All factors
differed significantly between males and females (p<0.05),
except comorbidities, body mass index, serum cholesterol, LDL,
and systolic blood pressure (Table 2).

Table 3 shows highly significant differences in glycemic control
by sex and by family history of T2D (p<0.001) (t=-3.8 and -5.7,
respectively). The variance ratio between socio-demographic
factors and HbA1c% was highly significant (p<0.001); the
socio-demographic factors included marital status, education,
and occupation (F=10.0, 4.4, and 5.7, respectively). Significant
negative correlations were observed between HbA1c% and age,
BMI, and systolic blood pressure (r=-0.144, -0.330, and -0.087,
respectively; p<0.05). At the same time, LDL and triglycerides
were positively and significantly correlated with HbA1c%
(r>0.152 and r>0.113, respectively; p<0.05).

Table 4 shows that the mean scores for KAP were 63.4+8.9,
40.7+18.9, and 58.2+18.9, respectively, indicating that patients
had moderate knowledge, negative attitudes, and moderate
practices. A positive correlation between knowledge scores
and HbA1c levels was observed (r=0.214, p=0.032), indicating
that higher diabetes knowledge was associated with poorer
glycemic control, which is counterintuitive. The attitude score
was significantly negatively correlated with HbA1c (r=-0.159,
p=0.032). In a one-way ANOVA, the F ratio shows significant
differences between HbA1c and KAP scores (p<0.001).

Table 5 displays the factors (predictors) that significantly
predicted the HbA1c levels, including BMI, knowledge, female,
married, no family history of diabetes, long duration of diabetes
(=10 years), diastolic blood pressure, employed, university or
above, preparatory school, and comorbidities (Adjusted R?=0.37,
F (11, 389)=17.645, p<0.001). These variables accounted for
37% of the variability in HbA1c in this study. In the model, BMI
was positively associated with HbA1c levels. For every 1-unit
increase in BMI, HbA1c increased by 0.25% ($=0.25, 95%
confidence interval: 0.18-0.32, p<0.001), indicating that higher
BMI is associated with poorer glycemic control.

Discussion

The finding that the average knowledge of diabetes
management among Iraqi patients is 63.4% suggests that this
population has a relatively good understanding of diabetes
compared with many other countries. This level is significantly
higher than those reported in studies in Jordan (53.3%) (20) and
Saudi Arabia (37.6%) (21). Differences in diabetes knowledge
may stem from factors such as healthcare quality, access to
education, and cultural attitudes. In Iraq, higher educational
attainment may result from improved healthcare services, better
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educational resources, and public health initiatives focused on
diabetes awareness.

The comparability of Iraqgi patients’ knowledge to that of
populations in Saudi Arabia (57%) (22) suggests a regional trend
in which certain Middle Eastern and North African countries may
be more proactive in diabetes education and management.
It could reflect national health policies that prioritize non-
communicable diseases, including diabetes, and invest in health
promotion activities that empower patients with knowledge.
A 2021 study (7) showed that patients in Iraq improved their
diabetes knowledge from an average score of 50.3% before an
educational program to 71.4% afterwards.

The results indicate a significant positive correlation
between knowledge scores and HbA1c levels in this study,
aligning with Saudi Arabia’s findings (23). Although this may
seem counterintuitive, it can be explained by several factors not
covered by our model. First, patients with poor glycemic control
may actively seek more information about diabetes, resulting in
reverse causality. Second, factors such as health awareness
(the ability to apply knowledge), depression, medication
adherence, and access to healthcare resources, none of which
were measured in this study, may mediate or confound the
relationship between knowledge and glycemic control. Third,
knowledge alone may not be sufficient to effect behavioral
change without corresponding improvements in attitudes, self-
efficacy, and practical skills. Future studies should incorporate
these psychosocial and healthcare access variables to better
understand the pathways linking knowledge to glycemic
outcomes.

The results of this study indicate that 40.7% of patients
exhibit negative attitudes toward diabetes management. This
percentage is notably higher than that observed in studies
from Saudi Arabia (30.9%) (21). One potential reason for this
discrepancy could be differences in study settings. Attitudes
toward diabetes as an incurable or inevitable condition can
contribute to feelings of hopelessness regarding treatment.
Furthermore, the burden of daily self-management tasks,
including dietary restrictions, medication adherence, and
blood sugar monitoring, can cause frustration and exhaustion,
especially given the limited educational and support services
available to people with diabetes in Iraq.

The overall diabetes management practices among patients
in this study were 58.2%, indicating good practice. The 58.2%
rate in Iraq is comparable to that of nearby countries, such as
Iran (52.2%) (24). To understand diabetes management in a
region, the following key points should be considered. Similar
cultural and healthcare factors influence management. Improved
access to diabetes education and healthcare can lead to more
effective diabetes management. Programs that raise awareness
and improve facilities help patients manage their condition.
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Table 2. Socio-demographic, anthropometric, and medical characteristics of patients (n=390)

Variables Males (n=163) Females (n=227) Total (n=390) p-value
Age (years), mean * SD 52.3+11.609 45.6+13.2 48.5+13.0 <0.0012
Body mass index (kg/m?), mean * SD 31.4+7.2 32.846.7 32.2+6.9 0.8342
HbA1c, %, (Mmol/mol), mean * SD 8.742.0 (72.2+22.3) 9.6+2.2 (81.3+23.7) 9.242.2 (77.5+23.5) 0.0182
Cholesterol (mg/dL), mean * SD 181.0+38.8 174.6+48.1 177.3+44.5 0.0812
LDL (mg/dL), mean * SD 110.2+41.9 126.24+89.3 119.54£73.7 0.398°
HDL (mg/dL), mean * SD 37.5+12.8 42.8+15.6 40.6+14.7 <0.0012
Triglyceride (mg/dL), mean * SD 210.5+174.2 190.2+106.3 198.7+138.9 0.0582
Systolic blood pressure (mg/dL), mean * SD 133.7+26.3 135.7+17.8 134.8+21.8 0.4412
Diastolic blood pressure (mg/dL), mean * SD 81.8+11.1 79.319.5 80.3+10.3 0.0022
Monthly income (USD), mean * SD 418.9+184.0 540.4+184.1 489.6+193.4 <0.0012
Residence, n (%)

Urban 158 (40.5) 188 (48.2) 346 (88.7) <0.001°
Rural 5(1.3) 39 (10.0) 44 (11.3)

Marital status, n (%)

Single 20 (5.1) 30 (7.7) 50 (12.8)

Married 128 (32.8) 187 (47.9) 315 (80.8) <0.001°
Divorced 15 (3.8) 0 (0.0) 15 (3.8)

Widowed (widower) 0 (0.0) 10 (100.0) 10 (100.0)

Education, n (%)

lliterate 10 (2.6) 60 (15.4) 70 (17.9)

Read and write 50 (12.8) 27 (6.9) 77 (19.7)

Primary 44 (11.3) 64 (16.4) 108 (27.7) <0.001°
Intermediate 30 (7.7) 52 (13.3) 82 (21.0)

Preparatory 10 (2.6) 19 (4.9) 29 (7.4)

University or above 19 (4.9) 5(1.3) 24 (6.2)

Occupation, n (%)

Employed 35 (9.0) 9(2.3) 44 (11.3)

Retired 25 (6.4) 5(1.3) 30 (7.7) <0.001°
Free job 93(23.8) 14 (3.6) 107 (27.4)

House wife 10 (2.6) 199 (51.0) 209 (53.6)

Family history of diabetes, n (%)

Yes 78 (20.0) 139 (35.6) 217 (55.6) 0.001°
No 80 (20.5 88 (22.6) 168 (43.1)

Time since diagnosis in years, n (%)

0-4 54 (13.8) 49 (12.6) 103 (26.4)

5-9 59 (15.1) 102 (26.2) 161 (41.3) 0033
10 and above 50 (12.8) 76 (19.5) 126 (32.3)

Comorbidities, n (%)

Yes 95 (24.4) 123 (31.5) 218 (55.9) 0.469°
No 68 (17.4) 104 (26.7) 172 (44.1)

2: Independent samples test, °: Pearson chi-square, N (%): Data are presented as number and percentage, the p-value is significant at the 0.05 level
SD: standard deviation, HbA1c: glycated hemoglobin, mmol/mol: millimoles per mole, LDL: low-density lipoprotein, USD: United states dollar, HDL: High-density

lipoprotein
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Table 3. Socio-demographic and medical characteristics associated with HbA1c (n=390)

Variables HbA1c, mean * SD%, (mmol/mol) t-test p-value
Sex -3.8 <0.001
Males 8.7+2.0 (72.2422.3)

Females 9.6+2.2 (81.3+23.7)

Residence 0.682 0.496
Urban 9.242.3 (77.7124.5)

Rural 9.0+£1.2 (75.4+13.7)

Family history of DM -5.7 <0.001
Yes 8.7+2.0 (71.7422.7)

No 9.9+2.2 (85.1£22.8)

Comorbidities -1.4 0.142
Yes 9.1+2.0 (76.1£22.1)

No 9.442.4 (79.2+25.2)

Variables HbA1c, mean * SD %, (mmol/mol) F-ratio p-value
Marital status 10.0 <0.001
Single 10.6+£1.8 (92.7+£20.1)

Married 8.9+2.2 (74.54+23.2)

Divorced 9.2+2.2 (77.7£24.1)

Widowed (widower) 10.8+1.2 (94.5+13.8)

Education 4.4 <0.001
illiterate 9.62.2 (80.4+20.0)

Read and write 9.0+2.1 (75.74£23.2)

Primary 8.6+2.1 (71.4£22.1)

intermediate

10.0+£1.6 (86.3+25.9)

Preparatory

9.242.2 (77.8417.7)

University or above

8.6+2.6 (71.4+29.4)

Occupation 5.7 <0.001
Employed 9.0+1.7 (74.9£19.4)

Retired 8.8+2.3 (73.2425.8)

Free job 8.6+2.0 (71.2422.9)

Housewife 9.6+2.0 (81.8423.6)

Time since diagnosis 1.6 0.196
0-4 years 9.0£2.5 (75.1£27.9)

5-9 years 9.2+2.1 (76.4£20.7)

10 years and above 9.5+2.1 (80.8+22.9)

Variables Mean = SD r p-value
Age (years) 48.5+13.0 -0.144 0.004
Monthly income (USD) 489.6+193.4 -0.086 0.090
Body mass index (kg/m?) 32.2+6.9 -0.330 <0.001
Low-density lipoprotein (mg/dL) 119.5+£73.7 0.152 0.003
Triglyceride (mg/dL) 198.7+£138.9 0.113 0.025
Systolic blood pressure (mmHg) 134.8+21.8 -0.121 0.017
Diastolic blood pressure (mmHg) 80.3+10.3 0.087 0.086

t: t-test, f: statistics of ANOVA (variance ratio test), r: Pearson correlation coefficients with HbA1c, All biochemistry tests were measured in mg/dL. The p-value is
significant at the 0.05 level
HbA1c: Glycated hemoglobin, SD: Standard deviation, USD: United states dollar
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This study examines key predictors identified, which explain
37% of the variability in HbA1c. This finding contrasts with a
study conducted by Kowsar and Mansouri (25) in Iraq, which
identified a positive correlation between elevated BMI and
increased HbA1c levels. The discrepancies between these
studies highlight the complexity of the relationship between BMI
and glycemic control and suggest that factors such as lifestyle,
diet, and genetic predispositions may significantly influence
these readings.

Gender disparities in diabetes outcomes are significant,
with studies revealing that female patients in Iraq face unique
challenges in diabetes management. A study by Ahmed et al.

(26), conducted in Sudan found that women had higher HbA1c
levels than men. In contrast, another recent study in Libya (27)
reported different results. Elevated HbA1c levels in female
patients result from biological, socioeconomic, psychosocial,
and healthcare factors. Marital status has been recognized
as a predictor of glycemic control, particularly given its role in
social support. A study by Ford and Robitaille (28) supports this
finding, showing that married individuals tend to have lower
HbA1c levels than their unmarried counterparts.

A study by Lee et al. (29) found that individuals without a
family history of diabetes tend to be less proactive in managing
their health, which results in higher HbA1c levels. It proposes

Table 4. Patients’ knowledge, attitudes, practices, and correlation with HbA1c (n=390)

Total score

Total score,

Variables (mean % SD) n (%) r p-value?
Total knowledge score 63.4+8.9 0.214 0.032
Poor knowledge 25 (6.4)

Good knowledge 306 (78.5)

Excellent knowledge 59 (15.1)

Total attitude score 40.7£18.9 -0.159 0.045
Negative attitude 303 (77.7)

Neutral attitude 73 (18.7)

Positive attitude 14 (3.6)

Total practice score 58.2+18.9 0.163 0.089
Poor practice 146 (37.4)

Good practice 160 (41.0)

Excellent practice 84 (21.5)

2. Independent samples test, the p-value is significant at the 0.05 level, r: Pearson correlation coefficient, the p-value is significant at the 0.05 level, all KAP scores are

out of 100
SD: Standard deviation, HbA1c: Glycated hemoglobin

Table 5. Predictive factors for HbA1c percentages (n=390)

Variables B (95% CI) B R? Adjusted R? t p-value
Constant 7.391 - - - 6.999 <0.001
Body mass index 0.082 0.256 0.081 0.079 5.259 <0.001
Knowledge 0.062 0.250 0.156 0.151 5.312 <0.001
Female 1.302 0.288 0.220 0.214 6.383 <0.001
Married -1.383 -0.244 0.259 0.251 -5.592 <0.001
No family history of DM 0.885 0.196 0.280 0.270 4.039 <0.001
Long duration of DM 0.992 0.208 0.294 0.283 4.653 <0.001
Diastolic blood pressure 0.043 0.197 0.309 0.297 3.898 <0.001
Employed 1.809 0.257 0.320 0.306 5.204 <0.001
University or above -1.489 -0.160 0.375 0.355 -3.590 <0.001
Preparatory school -1.021 -0.120 0.388 0.367 -2.864 0.004
Comorbidities 0.483 0.108 0.397 0.375 2.359 0.019

Reference categories =1. Variables: sex: 1 if male, zero if female; marital status: 1 if married, while 0 for others; family history: 1 if yes, zero if no; duration of DM; 1 if
0-4 years, 0 for others; employment: 1 if employed, O for others; education: 1 for illiterate, O for others; and comorbidities: 1 if yes, zero if no. The p-value is significant

at the <0.05 level

B: Unstandardized coefficients, : Standardized coefficients, Cl: Confidence interval, -: Standardized coefficients, R% The proportion of variance in the criterion, t:

t-statistic, DM: Diabetes mellitus, HbA1c: Glycated hemoglobin




that the absence of a family history of diabetes can affect an
individual's perception of risk and management practices. The
duration of diabetes is closely linked to glycemic control, as
Sheleme et al. (30), noted in Ethiopia, where longer diabetes
duration correlated with higher HbA1c levels. Comorbidities
such as hypertension complicate diabetes management and
often lead to poorer glycemic control.

A 2018 study by Bijlsma-Rutte et al. (31) found that employed
individuals had lower HbA1c levels than the unemployed,
whereas the current study showed the opposite. These
discrepancies highlight the complexity of diabetes management
and the various factors influencing blood sugar control. Lower
levels of education are associated with poor glycemic control.
A study by Liao et al. (32) found that individuals who had
completed university or preparatory school had significantly
lower HbA1c levels than those with less education. Higher
educational attainment likely improves glycemic control by
enhancing health literacy, improving comprehension of self-
management instructions, enabling better navigation of the
healthcare system, and increasing the capacity to process and
apply complex diabetes information.

Study Limitations

This study has several limitations that should be considered
when interpreting the results. First, the cross-sectional design
prevents establishing causal relationships among KAP, and
glycemic control. Second, the study was conducted at a
single tertiary healthcare center in Basra, which may limit the
generalizability of the findings to primary healthcare centers
or other areas in Iraq. Third, KAP were assessed using a
questionnaire administered during a single interview, and
responses may be subject to recall and social desirability
bias. Fourth, several potentially important confounding factors
were not measured, including medication adherence, diet,
physical activity levels, depression, social support, and access
to healthcare, which may have influenced the observed
associations. The study sample was limited to patients aged 18-
64 years, excluding older adults, who may experience different
challenges and outcomes in diabetes management.

Clinical implications

These findings have several implications for clinical
practice in lraq and similar contexts. First, the average level
of knowledge and negative attitudes suggest that diabetes
education programs should go beyond simply providing
information and should address beliefs, feelings, and self-
confidence. Cognitive-behavioral techniques and motivational
interviewing may be more effective than theoretical instruction
alone. Second, identifying high-risk groups, including women,
unmarried individuals, those with limited education, and the
unemployed, can help guide awareness efforts and resource
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allocation. Third, given that 37% of the variance in HbA1c
levels is attributable to modifiable factors, structured diabetes
self-management education programs should be implemented
and evaluated. Fourth, healthcare providers should periodically
assess patients’ KAP using concise screening tools to identify
those who require additional support. Policymakers should
consider investing in community-based diabetes support
programs, particularly for the most vulnerable groups, and
should ensure that diabetes education is available to patients
with limited literacy.

Conclusion

The majority of patients have good knowledge of and
practices in diabetes management but hold negative attitudes.
Several predictors influence glycemic control, including BMI,
diabetes management knowledge, female sex, marital status,
family history of diabetes, duration of diabetes, blood pressure,
employment status, level of education, and comorbidities.
These factors account for 37% of the variation in HbA1c
levels. The relationship between BMI and glycemic control is
complex and may be influenced by lifestyle factors. Improving
diabetes-related knowledge and practices is essential for
reducing negative attitudes and enhancing health outcomes,
especially among women who face unique challenges. A
comprehensive approach is needed to improve diabetes care
in Iraq, and further research is required to better understand
this condition.
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