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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Even though diabetes is a major risk factor 

for ischemic heart disease, modifiable risk factors like 
hypertension, dyslipidemia, and obesity remain significant 
factors in the morbidity and mortality associated with this 
disease in diabetic patients. The data available for the region 
is still scarce, particularly in the Qassim region. This research 
aimed to evaluate the prevalence of cardiovascular risk factors 
among diabetics and their association with glycemic control, 
diabetes type, and demographic data in the Qassim region.

Methods: A retrospective cross-sectional study was conducted 
of the electronic medical records (EMR) of patients with 
diabetes at the Diabetes and Endocrine Center in Qassim, Saudi 
Arabia, on 1st December 2024 until 15th May 2025. Clinical 
and laboratory data and demographic and anthropometric data 
were obtained from medical records. 

Results: A high prevalence of obesity (56.6 %), physical 
inactivity (76.3 %), and low levels of high-density lipoprotein 
(HDL) cholesterol (50.6 %) were noted. There was a significant 
association between poor glycemic control (HbA1c > 8%) and 
abnormal levels of LDL and total cholesterol, with 30.95% of 
patients in the poor control group having high LDL and total 
cholesterol levels (p < 0.001). Type-2 diabetes mellitus (T2DM) 
was strongly associated with hypertension, obesity, physical 
inactivity, low HDL, and high triglycerides compared to type 
1 diabetes mellitus (T1DM), which was associated with total 
cholesterol and LDL abnormalities. Male participants had 
a higher prevalence of dyslipidemia and smoking; female 
participants had a higher prevalence of obesity and physical 
inactivity. In addition, central adiposity and hypertension were 
related to age.

Conclusions: Cardiovascular risk factors were highly 
prevalent among adults with diabetes in the Qassim region, 
associated with obesity, physical inactivity, low HDL, and 
hypertension. The findings emphasize the critical importance 
of implementing routine screening protocols and customized 
preventive strategies, with particular focus on the elderly and 
individuals with T2DM, to mitigate cardiovascular disease 
burden in this population.

Key words. Cardiovascular, cardiovascular risk factors, 
diabetic patients, Qassim, Saudi Arabia, diabetes mellitus, 
T2DM.
Introduction.

Diabetes mellitus (DM) is a chronic metabolic-endocrine 
disorder characterized by inadequate insulin production or 
impaired insulin action or both at the same time that leads to 
long-term hyperglycemia [1]. Diabetes mellitus has become 
one of the biggest challenges of global health, affecting more 

than 537 million adults in the world now, which is projected to 
increase to 783 million by 2045, especially in low- and middle-
income countries [2]. 

In the context of rapid urbanization, in terms of demographics, 
sedentary lifestyle, and dietary differences, the patterns in low- 
and middle-income countries were particularly large. Almost 
12.2% of the population of the Middle East and North Africa 
was impacted [3]. Saudi Arabia had an estimated prevalence of 
7 million diabetics and about 3 million pre-diabetics, making it 
the 7th largest global and 2nd highest prevalence in the Middle 
East for DM [4]. In addition to the financial burden and clinical 
burden on the Saudi health care system, the increased prevalence 
of DM is a major public health problem [5]. 

Notably, DM is linked to increased mortality, high morbidity, 
vascular complications, and poor overall health and quality of 
life [6]. Evidence has suggested that diabetic patients have a 
two- to fourfold propensity to develop coronary artery disease 
(CAD) and myocardial infarction (MI) [7]. Moreover, it is 
thought that the main cause of death for diabetic individuals 
is atherosclerotic cardiovascular disease (CVD) [8]. Diabetic 
patients had a two-to fourfold higher risk of cardiovascular 
disease when compared to non-diabetics [9]. Geographic areas 
might have various incidences of risk variables depending on 
variations in environmental exposures, genetic predispositions, 
socioeconomic conditions, and healthcare access. Developing 
suitable, culturally relevant interventions and improving 
resource allocation depend on an awareness of these 
geographical patterns [10]. 

There is a slope to the risk of CVD in DM, and the degree of 
this slope is determined by a number of risk variables combined 
[11]. Most of these additional CVD risks in DM are associated 
with increased prevalence of known risk factors such as obesity, 
dyslipidaemia, and hypertension [12]. Over the last decade, 
research has shown that it is extremely important to treat patients 
with DM who have established risk factors to reduce the risk of 
them having a CVD. It has been observed that diabetics do not 
have good control over most of the cardiovascular (CV) risk 
factors [13].

The magnitude of these risk factors has been widely studied, 
as understanding how these risk factors relate to a patient's risk 
for DM may help them avoid increased rates of morbidity and 
mortality related to developing CVD [14]. Diabetic patients are 
at higher risk of heart attack and have a higher mortality rate; 
it was recommended to make more efforts to combat the risk 
factors for heart disease in diabetic patients [15]. Therefore, 
the analysis of cardiovascular risk profiles in local diabetic 
populations, such as those in Qassim, Saudi Arabia, determines 
national healthcare features and improvement of clinical 
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outcomes. Although diabetes is common nationally, there is a 
significant dearth of knowledge, particularly concerning the 
Qassim region [16]. 

Limited studies in this population have comprehensively 
investigated the prevalence and distribution of cardiovascular 
risk factors in diabetic patients in this area to evaluate the 
correlation between glycemic control and other modifiable 
cardiovascular risk factors. Inadequate research limited the 
capacity of decision-makers and healthcare professionals to 
apply effective, evidence-based treatments for the specific local 
population. Comprehensive knowledge of the prevalence and 
distribution of these risk factors, as well as their correlation 
with glycemic control and demographic features, would assist 
in identifying vulnerable subgroups, optimizing resource 
allocation, and guiding regionally customized prevention and 
management strategies [6,17]. 

Hence, the objective of this study was to close the knowledge 
gap and contribute to enhancing public health and clinical 
outcomes in the Qassim area. The prevalence and distribution of 
CV risk factors were investigated among the diabetic population. 
Additionally, the study analyzed the relationship between CV 
risk factors and glycemic control status (HbA1c). Furthermore, 
it assessed the association of CV risk factors with demographic 
factors, including age, sex, and type of diabetes. Defining 
these relationships enabled this study to improve evidence-
based clinical management and preventive interventions for the 
diabetic population of the Qassim region, Saudi Arabia.
Materials and Methods.
Study design and setting:

The study was conducted at the Diabetes and Endocrine Center 
in the Qassim region, Saudi Arabia. The study period spans 
from 1st December 2024 until 15th May 2025. During this 
timeframe, medical records of diabetic patients who received 
care at the specified hospital were accessed and analyzed to 
investigate the prevalence and distribution of cardiovascular 
risk factors among diabetic individuals in the Qassim region.
Inclusion and exclusion criteria:

The patients included had a confirmed diagnosis of diabetes 
mellitus for a minimum of 6 months and complete data on 
demographic variables, anthropometric measurements, blood 
pressure, lipid profile, fasting blood glucose, and glycated 
hemoglobin (HbA1c). Records were excluded if any of these 
variables were not available, and records of pregnant women 
and patients with known endocrine or renal disease that could 
affect cardiovascular risk were not included.
Sample size:

The sample size was calculated using a single-proportion 
analysis with an expected hypertension prevalence of 30% 
among diabetes patients, 5% precision, and 95% confidence; 
the minimum required sample size was 323. 

A total of 427 electronic medical records of diabetic patients 
were initially screened during the study period. Of these, 
89 records were excluded due to missing key variables 
(demographic data, n=18; anthropometric measurements, n=24; 
blood pressure readings, n=22; lipid profile, n=14; HbA1c, 
n=11). An additional 18 records were excluded due to duplicate 

entries. The final analysis included 320 complete records that 
met all inclusion criteria. Although the minimum calculated 
sample size was 323, the final sample of 320 achieved 95.0% 
power to detect the expected hypertension prevalence of 30% 
with 5% precision at 95% confidence.
Data collection process and study variables:

Data were retrospectively collected from electronic medical 
records of diabetic patients. A standardized data extraction 
form was utilized to extract patient data. Duplicate entries 
were identified and removed, and only complete records were 
included for analysis.

The following variables were collected for the study. 
Sociodemographic variables, which included gender, were 
recorded. Anthropometric measurements encompassed height 
(in cm), weight (in kg), and body mass index (BMI) (kg/m²) 
and were categorized as normal (18.5–24.9 kg/m²), overweight 
(25.0–29.9 kg/m²), or obese (≥30.0 kg/m²). Waist and hip 
circumferences (in cm), and the waist-hip ratio (WHR) were 
calculated and interpreted as either high or low risk according 
to World Health Organization (WHO) gender-specific cut-off 
values. 

Diabetes related variables were the type of diabetes (Type 1 
or Type 2). The degree of glycemic control was determined by 
the measurement of fasting blood glucose level (≤130 mg/dl 
and >130 mg/dl) and HbA1c level (<7%, 7–7.9%, and ≥8%). 
Lifestyle factors included smoking status (current smoker, ex-
smoker, or never smoker) and physical activity (active or non-
active). 

Heart rate (HR, beats per min) was measured at rest with 
automated monitors, and blood pressure (BP, mmHg) was 
measured by an automated sphygmomanometer, which was 
classified as normal (≤120/80 mmHg), prehypertension 
(121/81–139/89 mmHg), and hypertension (≥140/90 mmHg). 
The variables considered as cardiovascular risk factors were 
total cholesterol level (TCL) (higher than 200 mg/dL was 
considered abnormal and less than or equal to 200 mg/dL was 
considered normal), low density lipoproteins level (LDL) (less 
than or equal to 100 mg/dL was normal and more than 100 
mg/dL was abnormal), high density lipoproteins level (HDL) 
(lower than 40 mg/dL was abnormal and higher was normal), 
and triglycerides level (TGL) (lower than or equal to 150 mg/
dL was normal and higher was abnormal). Additionally, WHR 
was assessed as a cardiovascular risk factor and was categorized 
as high or low risk using WHO gender specific cut-off points.

Physical activity was assessed based on patient self-report 
documented in medical records. Patients were classified as 
'active' if they reported engaging in at least 150 minutes of 
moderate-intensity or 75 minutes of vigorous-intensity aerobic 
physical activity per week, consistent with WHO guidelines. 
Those reporting less than this threshold were classified as 'non-
active'."

Blood pressure (BP, mmHg) was measured using an automated 
sphygmomanometer with the patient seated and at rest for 
at least 5 minutes. Readings were classified according to the 
American College of Cardiology/American Heart Association 
(ACC/AHA) 2017 guidelines: normal (systolic ≤120 mmHg 
and diastolic ≤80 mmHg), prehypertension (systolic 121-
139 mmHg or diastolic 81-89 mmHg), and hypertension 
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(systolic ≥140 mmHg or diastolic ≥90 mmHg). Waist and hip 
circumferences (in cm) were measured using a standard non-
elastic tape. Waist circumference was measured at the midpoint 
between the lowest rib and the iliac crest. Hip circumference 
was measured at the maximum circumference over the buttocks. 
The waist-hip ratio (WHR) was calculated and interpreted as 
high risk or low risk according to WHO gender-specific cut-off 
values: high risk defined as WHR ≥0.90 for males and ≥0.85 for 
females. 
Statistical analysis:

All data were analyzed using IBM SPSS software version 
26 (Armonk, New York, IBM Corporation, USA). Categorical 
variables were summarized as frequencies and percentages (%), 
while continuous variables were presented as mean ± standard 
deviation or median with interquartile range (IQR) based on 
normality assessment using the Shapiro-Wilk test. The chi-square 
test was used to assess associations between cardiovascular risk 
factors and categorical demographic variables including HbA1c 
groups, gender, age groups, and diabetes type. 

For regression analyses, multinomial logistic regression 
was employed to identify predictors of three categorical 
outcomes: blood pressure category (normal, prehypertension, 
hypertension; reference: normal), smoking status (current, ex-
smoker, never; reference: never), and BMI category (normal, 
overweight, obese; reference: normal), with all models adjusted 
for age group, sex, diabetes type, smoking status (where not the 
outcome), physical activity, and BMI (where not the outcome). 
Binary logistic regression was used to identify predictors of 
abnormal lipid parameters including total cholesterol, LDL, 
HDL, and triglycerides (each coded as 0=normal, 1=abnormal; 
reference: normal), with the same set of covariates adjusted 
simultaneously in each model. All regression models were 
adjusted for all listed covariates, and results are reported as 
adjusted odds ratios (OR) with 95% confidence intervals (CI). 
A p-value <0.05 was considered statistically significant for all 
analyses.
Ethical Considerations:

Ethical approval was obtained from the Research Ethics 
Committee of Qassim Health Cluster (Approval No. 
246/46/607, dated 2nd October, 2024) before accessing patient 
medical records. The requirement for informed consent was 
waived by the ethics committee because this was a retrospective 
study using de-identified data from electronic medical records. 
Measures were implemented to protect patient confidentiality 
and adhere to ethical guidelines throughout the study process. 
This data was used for research purposes only.
Results.

The study included 320 participants, of whom 39.69% were 
aged between 40 and 60 years. Females constituted 61.88% of 
the sample. The median height was 157.2 cm, and the median 
weight was 76.2 kg. The majority (56.56%) were classified as 
obese. Median waist and hip circumferences were 99.2 cm and 
106.0 cm, respectively, with a mean waist-hip ratio of 0.91±0.11. 
Type 2 diabetes was more prevalent (71.56%). Most participants 
were never smokers (85%) and physically inactive (76.25%). 
Mean heart rate was 86±14 bpm. Median systolic and diastolic 

blood pressures were 132 mmHg and 73 mmHg, respectively. 
Poor glycemic control was observed in 54.38% based on fasting 
blood glucose and 39.38% based on HbA1C levels (Table 1).

Among diabetic patients, 30.94% had hypertension, while 
44.69% were classified as prehypertensive. Abnormal lipid 
profiles were observed in 19.06% for TCL, 18.44% for LDL, 
50.63% for HDL, and 20.31% for TGL. Obesity was prevalent 
in 56.56% of participants, with 25.31% being overweight. 
Smoking was reported in 6.25% as current smokers and 8.75% 
as ex-smokers. Physical inactivity was common (76.25%). A 
high-risk waist-hip ratio was identified in 22.81% of participants 
(Table 2).

It was shown that there was a significant relationship between 
HbA1C level and lipid profile parameters, including TCL and 
LDL (p < 0.001). The poor control group had the maximum 
prevalence of abnormal TCL and LDL levels (30.95%), 
which showed the highest association between poor glycemic 
control and dyslipidemia. In addition, the prevalence of high-
risk WHR was significantly higher in the fair control group 
(30.39%) compared to the other groups (p = 0.041), with 
HbA1C levels being significantly associated with WHR. There 
was no significant difference between the fair (39.22%) and 
poor (29.37%) control groups, whereas the good control group 
(23.91%) had a lower prevalence of hypertension (Table 3).

Age was significantly associated with multiple cardiovascular 
risk factors, with hypertension prevalence increasing with age 
(52.58% in >60 years vs. 12.50% in <40 years, p < 0.001), 
while abnormal TCL (32.29%) and LDL (30.21%) were more 
common in younger individuals and declined with age (p < 
0.001). However, HDL abnormalities were highest in those 
aged over 60 years (64.95%, p < 0.001), and triglyceride 
abnormalities were most prevalent in those aged <40 years 
(30.21%, p < 0.001). Obesity (67.01% in >60 years, p < 0.001), 
physical inactivity (89.69% in >60 years, p < 0.001), and high-
risk waist-hip ratio (39.18% in >60 years, p < 0.001) increased 
with age. Smoking history also varied, with ex-smokers more 
common in older groups (16.49%, p = 0.011) (Table 4).

Significant gender differences were observed in cardiovascular 
risk factors (p < 0.05). Males had a higher prevalence of HDL 
abnormalities (66.39% vs. 40.91%, p < 0.001) compared to 
females. Conversely, obesity was more common in females 
(62.63% vs. 46.72%, p = 0.008), and physical inactivity was 
significantly higher among females (82.32% vs. 66.39%, p 
= 0.001). Smoking was reported exclusively in males, with 
16.39% being current smokers and 22.13% ex-smokers (p 
< 0.001). Additionally, a high-risk waist-hip ratio was more 
prevalent in males (29.51% vs. 18.69%, p = 0.025) (Table 5).

Significant differences in cardiovascular risk factors were 
observed between Type 1 and Type 2 diabetics (p < 0.05). 
Hypertension was more prevalent in Type 2 diabetics (37.99%) 
than in Type 1 (13.19%) (p < 0.001). Prehypertension was more 
prevalent in Type 1 diabetics (49.45%) compared to Type 2 
(42.79%). Abnormal total cholesterol (28.57% vs. 15.28%, p = 
0.006) and LDL levels (26.37% vs. 15.28%, p = 0.021) were 
significantly higher in Type 1 diabetics. In contrast, abnormal 
HDL (58.52% vs. 30.77%, p < 0.001) and triglyceride levels 
(25.76% vs. 6.59%, p < 0.001) were more prevalent in Type 2 
diabetics. Thus, the pattern of dyslipidemia differed by diabetes 
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Demographic Characteristics n (%)
Age Group (in years)
<40years 96 (30)
40-60 years 127 (39.69)
>60 years 97 (30.31)
Sex
Male 122 (38.13)
Female 198 (61.88)
Height (cm) Med [IQR] 157.2 [151.3, 164.5]
Weight (kg)Med [IQR] 76.2 [66.1, 88.5]
BMI category
Normal 58(18.13)
Overweight 81(25.31)
Obesity 181(56.56)
Waist (cm) Med [IQR] 99.2[87.0, 108.2]
Hip (cm) Med [IQR] 106.0[100.0, 113.0]
Waist-hip ratio M± SD 0.91±0.11
Diabetes Type 
Type 1 91(28.44)
Type 2 229(71.56)
Smoking status
Current smoker 20 (6.25)
Ex-smoker 28 (8.75)
Never 272 (85.00)
Physical activity
Active 76 (23.75)
Non-active 244 (76.25)
Hemodynamic variables
Heart rate (beat/minute) M± SD 86±14
Systolic blood pressure (mmHg) Med [IQR] 132 (121, 144)
Diastolic blood pressure (mmHg) Med [IQR] 73 (65, 80)
Pulse pressure M± SD/ Med [IQR] 58 (46, 73)
Mean arterial pressure M± SD/ Med [IQR] 94 (88, 101)
Glycemic control
Fast blood glucose (mg/dL)
Normal control (≤130 mg/dl) 146 (45.63)
Poor control (>130 mg/dl) 174 (54.38)
HbA1C levels
 Good control 92 (28.75)
 fair control 102 (31.88)
 Poor control 126 (39.38)

Table 1. Demographic Characteristics (N=320).

M: Mean; S.D; Standard deviation; Med: Median; IQR: Interquartile range.

Risk factors n (%)
Blood pressure (mmHg)
Normal 78 (24.38)
Prehypertension 143 (44.69)
Hypertension 99 (30.94)
Total cholesterol (mg/dl)
Normal 259 (80.94)
Abnormal 61 (19.06)
Low-density lipoprotein LDL (mg/dl)
Normal 261 (81.56)
Abnormal 59 (18.44)
High-density lipoproteins (mg/dl)
Normal 158 (49.38)

Table 2. Prevalence of Cardiovascular risk factors among diabetic patients.
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Abnormal 162 (50.63)
Triglycerides (mg/dl)
Normal 255 (79.69)
Abnormal 65 (20.31)
Body mass index
Normal 58 (18.13)
Overweight 81 (25.31)
Obese 181 (56.56)
Smoking
Current 20 (6.25)
Ex smoker 28 (8.75)
Never 272 (85.00)
Physical activity
Active 76 (23.75)
Non active 244 (76.25)
Waist-hip ratio
High risk 73 (22.81)
Low risk 247 (77.19)

CV Risk Factors HbA1C groups p-valueGood Fair Poor
Blood pressure 
Normal 28 (30.43) 20 (19.61) 30 (23.81)

0.158Hypertension 22 (23.91) 40 (39.22) 37 (29.37)
Pre hypertension 42 (45.65) 42 (41.18) 59 (46.83)
Total cholesterol (mg/dl)
Normal 83 (90.22) 89 (87.25) 87 (69.05) <0.001*
Abnormal 9 (9.78) 13 (12.75) 39 (30.95)
Low-density lipoprotein LDL (mg/dl)
Normal 82 (89.13) 92 (90.20) 87 (69.05) <0.001*
Abnormal 10 (10.87) 10 (9.80) 39 (30.95)
High-density lipoproteins (mg/dl)
Normal 44 (47.83) 50 (49.02) 64 (50.79) 0.907Abnormal 48 (52.17) 52 (50.98) 62 (49.21)
Triglycerides (mg/dl)
Normal 79 (85.87) 82 (80.39) 94 (74.60) 0.121Abnormal 13 (14.13) 20 (19.61) 32 (25.40)
BMI 
Normal 17 (18.48) 12 (11.76) 29 (23.02)

0.267Overweight 25 (27.17) 28 (27.45) 28 (22.22)
Obese 50 (54.35) 62 (60.78) 69 (54.76)
Smoking 
Current 7 (7.61) 5 (4.90) 8 (6.35)

0.460Ex smoker 11 (11.96) 10 (9.80) 7 (5.56)
Never 74 (80.43) 87 (85.29) 111 (88.10)
Physical activity 
Active 29(31.52) 21(20.59) 26(20.63) 0.116Non active 63(68.48) 81(79.41) 100(79.37)
Waist-hip ratio
High risk 14(15.22) 31(30.39) 28(22.22) 0.041*
Low risk 78(84.78) 71(69.61) 98(77.78)

Table 3. Association between cardiovascular disease risk factors and HbA1C groups.

CV: cardiovascular; OR: Odds ratio; C.I: Confidence interval; *- p value< 0.05(significant).
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CV risk factors Age group p -value
<40years 40-60years >60years

Blood pressure 
Normal 35 (36.46) 34 (26.77) 9 (9.28)

<0.001*Hypertension 12 (12.50) 36 (28.35) 51 (52.58)
Pre hypertension 49 (51.04) 57 (44.88) 37 (38.14)
Total cholesterol (mg/dl)
Normal 65 (67.71) 101 (79.53) 93 (95.88) <0.001*
Abnormal 31 (32.29) 26 (20.47) 4 (4.12)
Low-density lipoprotein LDL (mg/dl)
Normal 67 (69.79) 104 (81.89) 90 (92.78) <0.001*
Abnormal 29 (30.21) 23 (18.11) 7 (7.22)
High-density lipoproteins (mg/dl)
Normal 63 (65.63) 61 (48.03) 34 (35.05) <0.001*
Abnormal 33 (34.38) 66 (51.97) 63 (64.95)
Triglycerides (mg/dl)
Normal 63 (65.63) 61 (48.03) 93 (95.88) <0.001*Abnormal 29 (30.21) 26 (20.47) 4 (4.12)
BMI 
Normal 43 (44.79) 8 (6.30) 7 (7.22)

<0.001*Overweight 22 (22.92) 34 (26.77) 25 (25.77)
Obese 31 (32.29) 85 (66.93) 65 (67.01)
Smoking 
Current 7 (7.29) 7 (5.51) 6 (6.19)

0.011*Ex smoker 2 (2.08) 10 (7.87) 16 (16.49)
Never 87 (90.63) 110 (86.61) 75 (77.32)
Physical activity 
Active 35 (36.46) 31 (24.41) 10 (10.31) <0.001*
Non active 61 (63.54) 96 (75.59) 87 (89.69)
WHR 
High risk 5 (5.21) 30 (23.62) 38 (39.18) <0.001*
Low risk 91 (94.79) 97 (76.38) 59 (60.82)

Table 4. Association between cardiovascular disease risk factors (Age group) based on demographic characteristics.

OR: Odds ratio; C.I: Confidence interval; *- p value< 0.05(significant).

CV risk factors Gender p valueMale Female
Blood pressure 
Normal 27 (22.13) 51 (25.76)

0.294Hypertension 44 (36.07) 55(27.78)
Pre hypertension 51 (41.80) 92(46.46)
Total cholesterol (mg/dl)
Normal 101 (82.79) 158(79.80) 0.509
Abnormal 21 (17.21) 40(20.20)
Low-density lipoprotein LDL (mg/dl)
Normal 102(83.61) 159(80.30) 0.459
Abnormal 20(16.39) 39(19.70)
High-density lipoproteins (mg/dl)
Normal 41(33.61) 117(59.09) <0.001*
Abnormal 81(66.39) 81(40.91)
Triglycerides (mg/dl)
Normal 91(74.59) 164(82.83) 0.076
Abnormal 31(25.41) 34(17.17)

Table 5. Association between cardiovascular disease risk factors based on demographic characteristics.
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BMI 
Normal 31(25.41) 27(13.64)

0.008*Overweight 34(27.87) 47(23.74)
Obese 57(46.72) 124(62.63)
Smoking 
Current 20(16.39) 0(0.00)

<0.001*Ex smoker 27(22.13) 1(0.51)
Never 75(61.48) 197(99.49
Physical activity 
Active 41(33.61) 35(17.68) <0.001*
Non active 81(66.39) 163(82.32)
Waist-hip ratio
High risk 36(29.51) 37(18.69) 0.025*
Low risk 86(70.49) 161(81.31)

CV risk factors Diabetic type p -valueType 1 Type 2
Blood pressure
Normal 34(37.36) 44(19.21)

<0.001*Hypertension 12(13.19) 87(37.99)
Prehypertension 45(49.45) 98(42.79)
Total cholesterol (mg/dl)
Normal 65(71.43) 194(84.72) 0.006*
Abnormal 26(28.57) 35(15.28)
Low-density lipoprotein LDL (mg/dl)
Normal 67(73.63) 194(84.72) 0.021*
Abnormal 24(26.37) 35(15.28)
High-density lipoproteins (mg/dl)
Normal 63(69.23) 95(41.48) <0.001*
Abnormal 28(30.77) 134(58.52)
Triglycerides (mg/dl)
Normal 85(93.41) 170(74.24) <0.001*
Abnormal 6(6.59) 59(25.76)
BMI
Normal 45(49.45) 13(5.68)

<0.001*Overweight 21(23.08) 60(26.20)
Obese 25(27.47) 156(68.12)
Smoking
Current 4(4.40) 16(6.99)

<0.001*Ex smoker 0(0.00) 28(12.23)
Never 87(95.60) 185(80.79)
Physical activity
Active 35(38.46) 41(17.90) <0.001*
Non active 56(61.54) 188(82.10)
Waist-hip ratio
High risk 3(3.30) 70(30.57) <0.001*
Low risk 88(96.70) 159(69.43)

Table 6. Association between cardiovascular risk factors based on demographic characteristics.

OR: Odds ratio; C.I: Confidence interval; *- p value< 0.05(significant)
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Variables Prehypertension (vs. Normal) Hypertension (vs. Normal)
OR 95% CI p-value OR 95% CI p-value

Age Group (in years)
<40 years 0.479 [0.137-1.673] 0.249 0.094 [0.021-0.421] 0.002*
40-60 years 0.413 [0.176-0.973] 0.043* 0.210 [0.088-0.498] <0.001*
>60 years (Reference) 1.000 — — 1.000 — —
Sex
Male 1.285 [0.638-2.589] 0.483 1.921 [0.860-4.294] 0.111
Female (Reference) 1.000 — — 1.000 — —
Diabetes Type
Type 1 0.639 [0.218-1.868] 0.413 0.657 [0.167-2.582] 0.547
Type 2 (Reference) 1.000 — — 1.000 — —
Smoking
Current Smoker 0.766 [0.215-2.730] 0.681 0.675 [0.158-2.887] 0.596
Ex-smoker 0.507 [0.136-1.887] 0.311 0.842 [0.231-3.070] 0.794
Never (Reference) 1.000 — — 1.000 — —
Physical Activity
Active 0.820 [0.431-1.560] 0.545 0.546 [0.244-1.224] 0.140
Non-active (Reference) 1.000 — — 1.000 — —

Table 7. Multinomial Logistic regression demographic characteristics predicting CV risk factors (Blood pressure) - Normal /Hypertension/Pre-
hypertension (reference).

CV: Cardiovascular; OR: Odds ratio; C.I: Confidence interval; *- p value< 0.05(significant).

Variables Current Smoker (vs. Never) Ex-smoker (vs. Never)
OR 95% CI p-value OR 95% CI p-value

Age Group (in years)
<40 years 4.728 [0.617-36.209] 0.135 1.046 [0.137-7.998] 0.965
40-60 years 0.750 [0.203-2.775] 0.667 0.480 [0.177-1.304] 0.150
>60 years (Reference) 1.000 — — 1.000 — —
Sex
Male 0.000* [0.000-0.000] <0.001* 90.946 [11.832-699.067] <0.001*
Female (Reference) 1.000 — — 1.000 — —
Diabetes Type
Type 1 0.032 [0.003-0.369] 0.006* 0.000† [0.000-0.000] 0.996
Type 2 (Reference) 1.000 — — 1.000 — —
BMI
Normal 5.118 [1.050-24.952] 0.043* 0.999 [0.158-6.309] 0.999
Overweight 1.869 [0.514-6.790] 0.342 1.012 [0.358-2.857] 0.982
Obese (Reference) 1.000 — — 1.000 — —
Physical Activity
Active 1.271 [0.402-4.019] 0.683 0.471 [0.199-2.112] 0.648
Non-active (Reference) 1.000 — — 1.000 — —

Table 8. Multinomial Logistic regression demographic characteristics predicting CV risk factors (smoking factor) - Current smoker (current 
smoker) / ex-smoker/ Never.

*CV: Cardiovascular; OR: Odds ratio; CI: Confidence interval; p < 0.05 (significant)
Note: The OR of 0.000 for "Male" predicting current smoker status reflects the complete absence of female current smokers in the sample (all 20 
current smokers were male), creating a sparse-data/separation issue. This estimate should be interpreted with caution.
†The OR of 0.000 for Type 1 predicting ex-smoker status reflects the absence of ex-smokers in the Type 1 group (0 out of 91 Type 1 patients were 
ex-smokers).
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Variables Overweight (vs. Normal) Obese (vs. Normal)
OR 95% CI p-value OR 95% CI p-value

Age Group (in years)
<40 years 1.195 [0.228-6.256] 0.833 0.437 [0.164-1.160] 0.098
40-60 years 1.832 [0.530-6.328] 0.339 1.088 [0.354-3.345] 0.882
>60 years (Reference) 1.000 — — 1.000 — —
Sex
Male 0.593 [0.245-1.435] 0.247 0.446 [0.202-0.985] 0.046*
Female (Reference) 1.000 — — 1.000 — —
Diabetes Type
Type 1 0.100 [0.022-0.462] 0.003* 0.036 [0.008-0.160] <0.001*
Type 2 (Reference) 1.000 — — 1.000 — —
Smoking
Current Smoker 0.476 [0.112-2.032] 0.316 0.483 [0.128-1.825] 0.283
Ex-smoker 1.136 [0.186-6.945] 0.890 0.413 [0.077-2.210] 0.299
Never (Reference) 1.000 — — 1.000 — —
Physical Activity
Active 0.478 [0.210-1.087] 0.078 0.389 [0.190-0.797] 0.009*
Non-active (Reference) 1.000 — — 1.000 — —

Table 9. Multinomial Logistic regression demographic characteristics predicting CV risk factors (BMI) - Normal/ overweight/obese (Reference).

CV: Cardiovascular; BMI: Body mass index; OR: Odds ratio; C.I: Confidence interval; *- p value< 0.05(significant)

(Normal = reference category /abnormal)

Variables TCL LDL HDL TGL
OR [95% C.I] p- value OR [95 % C.I] p- value OR [95% C.I] p- value OR [95% C.I] p- value

Age Group (in years)
< 40 years (Reference) 

40-60 years 19.544 [4.628 -	
82.532] <0.001* 9.892 [2.748-	

35.610] 0.000* 0.563[ 0.198-	
1.598] 0.280

1.487 [0.434-	
5.096] 0.528

>60 years 6.044 [2.013-
18.144] 0.001* 2.855[1.158-	

7.044] 0.023* 0.642 [ 0.361-	
1.140] 0.130 0.894 [0.474-	

1.684] 0.728

Sex
Male (Reference) 

Female 0.818 [0.398-
1.680] 0.584 0.686 [0.327-

1.442] 0.320 2.803[ 1.557-	
5.048] 0.001* 2.336 [ 1.190-	

4.588] 0.014*

Diabetes Type 
Type 1(Reference)

Type 2 0 . 5 0 8 [ 0 . 1 6 6 -
1.553] 0.235 0.508 [0.166-

1.554] 0.235 0.399 [ 0.147-	
1.085] 0.072 0.127 [ 0.032-	

0.514] 0.004*

Smoking
Current (Reference)

Ex smoker 1 . 9 7 8 [ 0 . 5 8 3 -
6.709] 0.274 2.312 [0.687-

7.785] 0.176 0.935 [0.318-	
2.749] 0.903 0.328[   0.082-	

1.309] 0.114

Never 0.236	 [0.027-
2.060] 0.191 0.583 [0.113-

3.020] 0.521 1.739 [0.574- 
5.270] 0.328 0.609 [ 0.223-	

1.662] 0.333

Physical activity 
Active (Reference)

Non-active 0 . 7 2 5 [ 0 . 3 5 8 -
1.467] 0.371 0.853 [0.421-

1.727] 0.659 1.117 [ 0.618-	
2.018] 0.714 0.701 [ 0.325-	

1.509] 0.364

Table 10. Binary logistic regression predicting demographic risk factors for abnormal lipid parameters (TCL, LDL, HDL, TGL) - (Normal = 
reference category).

CV: Cardiovascular; TCL: Total cholesterol levels; LDL: Low-density lipoprotein (mg/dl); HDL: High-density lipoproteins (mg/dl); TGL: 
Triglycerides (mg/dl); OR: Odds ratio; C.I: Confidence interval;*- p value< 0.05(significant).
Note: All models use "Normal" as the reference category. Odds ratios >1 indicate increased odds of abnormal lipid levels. Odds ratios <1 indicate 
decreased odds of abnormal lipid levels (i.e., protective effect).
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type rather than being uniformly more common in Type 2 
diabetes. Obesity was significantly more common in Type 2 
(68.12%) than in Type 1 (27.47%) (p < 0.001), while normal 
BMI was more frequent in Type 1 (49.45% vs. 5.68%). A higher 
proportion of Type 2 diabetics were ex-smokers (12.23% vs. 
0%, p = 0.001). Physical inactivity was more common in Type 
2 diabetics (82.10%) than in Type 1 (61.54%) (p < 0.001). 
Additionally, a high-risk waist-hip ratio was significantly more 
prevalent in Type 2 diabetics (30.57%) compared to Type 1 
(3.30%) (p < 0.001), highlighting the greater cardiovascular risk 
burden in Type 2 diabetes (Table 6).

Multinomial logistic regression showed that age was 
significantly related to the risk of hypertension. Compared to 
individuals aged >60 years, those <40 years had significantly 
lower odds of developing hypertension (OR = 0.094, 95% CI: 
[0.021–0.421], p = 0.002). Similarly, individuals aged 40–60 
years also had reduced odds of hypertension (OR = 0.210, 95% 
CI: [0.088–0.498], p < 0.001). Besides, there were significant 
differences in the risk of prehypertension between age groups 
of >60 years and 40–60 years (OR = 0.413, 95% CI: [0.176–
0.973], p = 0.043) (Table 7).

Males had zero odds of being current smokers compared 
to females (OR = 0.000, 95% CI: [0.000-0.000], p < 0.001). 
This finding should be interpreted with caution, as all current 
smokers in the sample were male, creating a sparse-data issue 
that might artificially inflate the effect estimate. However, all 
male smokers were significantly more likely to be ex-smokers 
(OR = 90.946, 95% CI: [11.832–699.067], p < 0.001). Further, 
the type of diabetes was significantly related to smoking status. 
Individuals with Type 1 diabetes had lower odds of being current 
smokers compared to those with Type 2 diabetes (OR = 0.032, 
95% CI: [0.003–0.369], p = 0.006) (Table 8).

The results showed that only diabetes type was significantly 
associated with BMI. Individuals with Type 1 diabetes had 
lower odds of being overweight (OR=0.100, 95% CI: [0.022-
0.462], p=0.003) and obese (OR=0.036, 95% CI: [0.008-0.160], 
p=0.000) compared to those with Type 2 diabetes (Table 9).

The binary logistic regression analysis showed that there were 
significant associations between the demographic parameters 
and cardiovascular risk markers. Individuals aged 40-60 years 
had significantly higher odds of abnormal TCL (OR=19.544, 
95% CI: [4.628-82.532], p<0.001), while those over 60 years 
also had increased odds (OR=6.044, 95% CI: [2.013-18.144], 
p=0.001). Similarly, for LDL, both the 40-60 years (OR=9.892, 
95% CI: [2.748-35.610], p<0.001) and >60 years age groups 
(OR=2.855, 95% CI: [1.158-7.044], p=0.023) had elevated odds 
of abnormal levels compared to younger individuals. Regarding 
sex differences, females had significantly higher odds of 
abnormal HDL (OR=2.803, 95% CI: [1.557-5.048], p=0.001) 
and TGL (OR=2.336, 95% CI: [1.190-4.588], p=0.014) than 
males. Interestingly, the odds of abnormal TGL levels were 
significantly lower among the people suffering from Type 2 
diabetes than in those with Type 1 diabetes (OR=0.127, 95% 
CI: [0.032-0.514], p=0.004) (Table 10).
Discussion.

It was indicated that risk factors such as dyslipidemia, obesity, 
and hypertension had an elevated prevalence among the diabetic 

population in the Qassim region, with significant variations 
depending on age, sex, and type of diabetes. Inadequate glycemic 
control was associated with the incidence of obesity and 
abnormal lipid profiles, thus addressing the correlation between 
impaired metabolic regulation and elevated cardiovascular risk 
[18]. These findings have major consequences for public health 
campaigns intended for diabetes mellitus control as well as for 
clinical practice. 

The primary findings revealed that 81.9% were classified 
as overweight or obese, 76.3 % classified as physically 
inactive, and approximately one-third of the study sample 
were diagnosed with hypertension. Most of the patients in the 
study sample showed at least one cardiovascular risk factor. 
Particularly in groups with a high burden, these ratios align with 
the worldwide statistics on diabetes-related comorbidities [19]. 
An HbA1c level exceeding 8% was the primary indicator for 
impaired glycemic control, which was significantly correlated 
with low-density lipoprotein (LDL) and total cholesterol; both 
of these modifiable risk factors are significant determinants in 
atherogenic cardiovascular mechanisms [19]. 

The higher prevalence of elevated LDL and total cholesterol 
among younger adults (<40 years) may indicate early metabolic 
dysfunction associated with suboptimal diet, inactive lifestyle, 
or genetic predisposition [20]. Conversely, HDL abnormalities 
and triglyceride abnormalities showed different age patterns, 
with HDL abnormalities more common in older adults (>60 
years) and triglyceride abnormalities peaking in the middle 
age group (40-60 years). These findings suggest that different 
lipid parameters may require age-specific attention in diabetes 
management. These findings align with the consistent findings 
in the analysis that was based on 226 participants from the 
Dortmund Nutritional and Anthropometric Longitudinally 
Designed Study conducted by J. Goletzke et al. (2013), in 
which higher LDL levels in teenagers with T2DM were found, 
thus linking early-onset T2DM to dyslipidemia in the younger-
aged group. These findings highlighted the need for early lipid 
evaluation and intervention [21]. 

Although BMI was not significantly associated with glycemic 
control in this study (p = 0.267), obesity was highly prevalent 
across all HbA1c groups. The lack of significant association 
between BMI and HbA1c may reflect the multifactorial nature 
of glycemic control, which is influenced by factors beyond body 
weight, including medication adherence, dietary patterns, and 
insulin resistance.

High-risk waist-hip ratio was significantly associated with 
glycemic control (p = 0.041); however, the highest prevalence of 
high-risk WHR was observed in the fair-control group (30.39%) 
rather than the poor-control group (22.22%). This unexpected 
finding may reflect the complex relationship between central 
adiposity and glycemic control, potentially influenced by 
factors such as diabetes duration or treatment intensity. Further 
prospective studies are needed to clarify this relationship. 
This clear association between inadequate glycemic control 
and raised waist-to-hip ratio (WHR) supports current research 
indicating central obesity is a more accurate indicator of 
cardiovascular risk in diabetes than body mass index (BMI) 
[22]. Visceral adiposity, metabolically active and closely linked 
with insulin resistance, dyslipidemia, and vascular disorders, 
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precisely reflects the waist-to-hip ratio (WHR) [23]. Particularly, 
although sex and age groups affected HDL and triglyceride 
levels, they showed no statistically significant correlation with 
HbA1c. These findings could indicate several features of lipid 
abnormalities in diabetes, in which glycemic control is impacted 
by insulin resistance, sex hormones, and genetic propensity.

Regression models highlighted the significant influence of age 
on hypertension prediction and gender on abnormal triglyceride 
and HDL levels, demonstrating the importance of individualized 
risk evaluations. According to these logistic regression outputs, 
age and type of diabetes were found to be significant predictors 
of dyslipidemia and obesity. The adult aged group (<40 years) 
showed a noticeably higher prevalence of poor LDL and total 
cholesterol levels; T2DM was a strong predictor of obesity. 
These findings suggest an association between advancing age 
and worsening metabolic parameters, though causality cannot 
be inferred due to the cross-sectional design. 

The influence of gender-based variations in cardiovascular risk 
profiles among diabetic patients might indicate more general 
behavioral patterns in society. The rising rates of obesity and 
physical inactivity among women could be explained by lower 
participation in planned exercise, which might be influenced by 
cultural standards limiting outdoor mobility or access to fitness 
centers [23]. Conversely, males had higher smoking rates and 
more triglyceride abnormalities and lower HDL. This could be 
explained by the continuous exposure to modifiable behavioral 
hazards, including excess food and tobacco use. Therefore, 
gender-specific public health policies are needed [24]. 

The high prevalence of obesity (56.6%) and physical inactivity 
(76.3%) was similar to those reported in a previous self-report 
questionnaire study conducted by Al-Nuaim et al. (2012) in 
other regions of the Kingdom of Saudi Arabia and the Gulf 
Cooperation Council (GCC), where rapid urbanization and the 
associated sedentary lifestyle have been linked to the escalation 
of non-communicable disease trends [25]. Saleh et al. (2022) 
performed a cross-sectional retrospective study on 418 patients 
with type 2 diabetes in Riyadh and found that there was no 
difference in lipid abnormalities and adverse lifestyle factors 
between the diabetic population and the non-diabetic population 
[26]. 

In a cross-sectional, observational, and retrospective study of 
DM-II patients at KFUH Al Khobar, Jatoi et al. found that there 
was a significant association between poor HbA1C management 
and elevated systolic blood pressure, pulse pressure, and BMI 
[27], similar to the current observed correlation between 
suboptimal glycemic control and dyslipidemia. In a study by 
Einarson et al., a meta-analysis of more than 4.5 million cases 
of diabetes, 32.2 % of people with type 2 diabetes experienced 
cardiovascular disease, mostly coronary heart disease and 
stroke [28]. 

The findings of the current study indicated that dyslipidemia, 
with 50.6% exhibiting low HDL and 20.3% presenting increased 
triglycerides, as well as hypertension at 30.9%, corroborated 
this global trend. A significant prevalence of obesity and central 
adiposity was noted, which might be exacerbated in Middle 
Eastern populations due to cultural and nutritional habits. 
Although several studies, such as this retrospective study 
recruiting 140 patients with T2DM presented by Artha et al., 

have indicated discrepancies concerning the correlation between 
lipid profile and glycemic management [29], this data provided 
compelling evidence affirming this association, particularly for 
total cholesterol and LDL. 

The present study results corroborated the growing evidence 
that poor glycemic control has a significant impact on 
cardiovascular risks due to its effects on lipid metabolism and 
obesity. An additional clinically significant marker was the 
increased total cholesterol and LDL (both 30.9%) in those with 
HbA1c > 8 %. Chronic hyperglycemia leads to oxidative stress, 
endothelial dysfunction, and the production of inflammatory 
cytokines, which will promote atherogenesis [30]. 

Moreover, the current study sample represents combinations 
of metabolic abnormalities which may increase cardiovascular 
risk. However, formal diagnostic criteria for metabolic syndrome 
were not applied in this study, as the necessary components were 
not systematically assessed. The observed clustering of central 
obesity, dyslipidemia, and hyperglycemia in this population 
warrants further investigation using validated diagnostic 
criteria [31]. Longitudinal studies with HbA1C levels over 7% 
showed an independent association with increased mortality 
and negative cardiovascular events, since myocardial infarction 
(MI) facilitates these pathophysiological processes [32]. 

The results aligned with the advice of the American Diabetes 
Association, which recommended keeping HbA1c levels 
below 7% to reduce cardiovascular risk [33]. Customized 
intervention strategies are needed to prevent the high tendency 
for cardiovascular risks in diabetes that are affected by various 
clinical and demographic factors. A significantly higher 
prevalence of cardiovascular risk factors was found to be more 
associated with T2DM patients than T1DM. Type 2 diabetes 
mellitus was found to be linked with elevated prevalence of 
arterial hypertension (38.0 % vs. 13.2 %), diminished HDL 
(58.5 % vs. 30.8 %), higher levels of obesity (68.1 % vs. 27.5 
%), and high-risk waist-to-hip ratio (30.6 % vs. 3.3 %). 

These findings correspond with studies revealing the risk 
factors of type 2 diabetes accumulating under metabolic 
syndrome. In contrast to type 1 diabetes, which is considered 
an autoimmune disorder where the patients suffer from insulin 
deficiency, type 2 diabetes is identified by insulin resistance, 
particularly associated with obesity, dyslipidemia, and 
hypertension [1]. Although type 1 diabetes is expected to have 
high total cholesterol and LDL levels, the aggregate impact 
of several risk factors leads to a significantly adverse total 
cardiovascular risk profile in type 2 patients. This difference is 
significant since it suggests that various forms of diabetes could 
influence the priorities of risk classification and intervention 
[34]. The high prevalence of obesity among persons with type 
2 diabetes and physical inactivity (82.1%) increased their 
cardiovascular risk and underlined the need for comprehensive 
lifestyle modification programs in this group [35]. 

This study provided significant emerging perspectives on the 
prevalence and demographic associations of cardiovascular 
(CV) risk factors in Qassim district diabetes patients. However, 
specific methodological limitations must be acknowledged to 
appropriately interpret the findings. The use of a retrospective, 
single-center approach constrains the generalizability of 
findings to broader populations and limits external validity. 
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As the data were obtained from a single hospital facility, 
the findings might not be representative of wider regional or 
national patterns. Furthermore, depending on pre-existing 
medical records introduces potential limitations related to 
data accuracy and completeness, particularly concerning 
anthropometric, biochemical, or lifestyle variables. The cross-
sectional design of the study further limited its ability to establish 
a temporal or causal association between glycemic control 
and cardiovascular risk variables. Furthermore, significant 
clinical features, including the duration of diabetes, adherence 
to pharmacological interventions, and dietary habits, were not 
recorded, thus impeding a complete assessment of individual 
metabolic control.

Primary care settings should conduct routine cardiovascular 
risk screening for diabetic patients to facilitate early 
identification and management of modifiable risk factors [36]. 
Customized lifestyle interventions tailored for specific high-risk 
subgroups, including women and the elderly population [37]. 
Standard diabetes therapy should include organized educational 
programs targeted at enhancing glycemic control [38]. Since 
age and type of diabetes determine dyslipidemia and obesity, 
the standard therapies must include regular lipid screening in 
the elderly population and weight management in those with 
T2DM [39]. Targeting particular metabolic disorders and 
enhancing preventive cardiovascular care depend on grouping 
educational initiatives according to the type of diabetes. Future 
multicenter, prospective studies are recommended to enhance 
external validity and support causal inference. There is a critical 
need for region-specific clinical recommendations that integrate 
diabetes and cardiovascular care, aligning prevention strategies 
with local epidemiological patterns and healthcare capacity.
Conclusion.

This study identified a high prevalence of cardiovascular 
risk factors among diabetic patients in Qassim, Saudi Arabia. 
Atherogenic lipid profiles, impaired glycemic control, and 
increased cardiovascular risk were associated with advanced 
age and T2DM. These findings suggest the need for coherent, 
customized, and preventative treatment strategies aimed at 
optimizing cardiovascular outcomes and glycemic control. 
In clinical practice, customized treatments should be given 
priority, especially for high-risk populations such as the elderly 
and people with T2DM.
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Аннотация.
Введение: Сердечно-сосудистые заболевания (ССЗ) 

остаются одной из ведущих причин заболеваемости и 
смертности среди пациентов с сахарным диабетом, что 
связано с наличием модифицируемых факторов риска, 
включая артериальную гипертензию, дислипидемию 
и ожирение. Региональные данные по Саудовской 
Аравии, особенно по региону Кассим, остаются 
ограниченными. Целью данного исследования была оценка 
распространенности факторов риска ССЗ среди пациентов 
с диабетом в регионе Кассим, а также их взаимосвязи с 
контролем гликемии, типом диабета и демографическими 
характеристиками.

Методы: Было проведено ретроспективное поперечное 
исследование на основе анализа электронных медицинских 
карт пациентов с сахарным диабетом в диабетологическом 
центре региона Кассим, Саудовская Аравия, в период 
с 1 декабря 2024 года по 15 мая 2025 года. Медицинские 
записи включали подробные демографические, 
антропометрические, клинические и лабораторные данные.

Результаты: Выявлена высокая распространенность 
ожирения (56,6%), низкой физической активности 
(76,3%) и сниженного уровня холестерина липопротеинов 
высокой плотности (ЛПВП) (50,6%). Плохой контроль 
гликемии (HbA1c > 8%) был связан с более высокими 
уровнями холестерина липопротеинов низкой плотности 
(ЛПНП) и общего холестерина (30,9%, p < 0,001). 
Артериальная гипертензия, дислипидемия, ожирение 
и низкая физическая активность чаще наблюдались у 
пациентов с сахарным диабетом 2 типа (СД2), чем у 
пациентов с диабетом 1 типа (СД1). Среди мужчин чаще 
отмечались дислипидемия и курение, тогда как среди 
женщин — более высокая распространенность ожирения 
и низкой физической активности. Кроме того, увеличение 
возраста ассоциировалось с абдоминальным ожирением и 
артериальной гипертензией.

Заключение: Факторы риска сердечно-сосудистых 
заболеваний широко распространены среди пациентов с 
сахарным диабетом и значительно связаны с СД2, пожилым 
возрастом и неудовлетворительным контролем гликемии 
в регионе Кассим. Полученные результаты подчеркивают 
необходимость проведения комплексного скрининга и 
профилактических программ, ориентированных на группы 
высокого риска среди пациентов с диабетом в данном 
регионе.

Ключевые слова: сердечно-сосудистые заболевания, 
факторы риска ССЗ, пациенты с диабетом, Кассим, 
Саудовская Аравия, сахарный диабет, СД2.

ანოტაცია.
შესავალი: გულ-სისხლძარღვთა დაავადებები (CVD) 

კვლავ წარმოადგენს ავადობისა და სიკვდილიანობის 
ერთ-ერთ მთავარ მიზეზს შაქრიანი დიაბეტის მქონე 
პაციენტებში, რაც დაკავშირებულია მოდიფიცირებად 
რისკ-ფაქტორებთან, მათ შორის არტერიულ 
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ჰიპერტენზიასთან, დისლიპიდემიასთან და 
სიმსუქნესთან. საუდის არაბეთის, განსაკუთრებით 
კი ყასიმის რეგიონის მონაცემები შეზღუდულია. 
აღნიშნული კვლევის მიზანი იყო ყასიმის რეგიონში 
დიაბეტიან პაციენტებში გულ-სისხლძარღვთა რისკ-
ფაქტორების გავრცელების შეფასება და მათი კავშირების 
განსაზღვრა გლიკემიის კონტროლთან, დიაბეტის 
ტიპთან და დემოგრაფიულ მახასიათებლებთან.

მეთოდები: ჩატარდა რეტროსპექტული, გადაკვეთის 
ტიპის კვლევა, რომელიც დაფუძნებული იყო დიაბეტიან 
პაციენტთა ელექტრონული სამედიცინო ჩანაწერების 
(EMR) ანალიზზე ყასიმის დიაბეტის ცენტრში, საუდის 
არაბეთში, 2024 წლის 1 დეკემბრიდან 2025 წლის 15 
მაისამდე პერიოდში. მონაცემები მოიცავდა დეტალურ 
დემოგრაფიულ, ანთროპომეტრულ, კლინიკურ და 
ლაბორატორიულ ინფორმაციას.

შედეგები: გამოვლინდა სიმსუქნის მაღალი გავრცელება 
(56.6%), ფიზიკური არაქტიურობა (76.3%) და მაღალი 
სიმკვრივის ლიპოპროტეინების (HDL) დაბალი 
დონე (50.6%). გლიკემიის არასაკმარისი კონტროლი 
(HbA1c > 8%) ასოცირებული იყო დაბალი სიმკვრივის 
ლიპოპროტეინების (LDL) და საერთო ქოლესტერინის 

მომატებულ დონეებთან (30.9%, p < 0.001). არტერიული 
ჰიპერტენზია, დისლიპიდემია, სიმსუქნე და ფიზიკური 
არაქტიურობა უფრო ხშირად აღინიშნებოდა შაქრიანი 
დიაბეტის მე-2 ტიპის (T2DM) პაციენტებში, ვიდრე 
მე-1 ტიპის (T1DM) პაციენტებში. მამაკაცებში უფრო 
ხშირად გვხვდებოდა დისლიპიდემია და თამბაქოს 
მოხმარება, ხოლო ქალებში — სიმსუქნე და ფიზიკური 
არაქტიურობა. ასევე, ასაკის ზრდა დაკავშირებული 
იყო აბდომინალურ სიმსუქნესთან და არტერიულ 
ჰიპერტენზიასთან.

დასკვნა: გულ-სისხლძარღვთა რისკ-ფაქტორები 
ფართოდ არის გავრცელებული შაქრიანი დიაბეტის 
მქონე პაციენტებში და მნიშვნელოვნად ასოცირებულია 
T2DM-თან, ასაკის ზრდასთან და გლიკემიის 
არასაკმარის კონტროლთან ყასიმის რეგიონში. 
აღნიშნული შედეგები მიუთითებს მაღალი რისკის მქონე 
დიაბეტიან პაციენტებში კომპლექსური სკრინინგისა 
და პრევენციული პროგრამების განხორციელების 
აუცილებლობაზე.

საკვანძო სიტყვები: გულ-სისხლძარღვთა დაავადებები, 
რისკ-ფაქტორები, დიაბეტიანი პაციენტები, ყასიმი, 
საუდის არაბეთი, შაქრიანი დიაბეტი, T2DM.
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