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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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 (HbAlc > 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
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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 (HbAlc). 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; HbAlc,
n=11). An additional 18 records were excluded due to duplicate
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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/m?)
and were categorized as normal (18.5-24.9 kg/m?), overweight
(25.0-29.9 kg/m?), or obese (>30.0 kg/m?). 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 HbAlc 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



(systolic =140 mmHg or diastolic 290 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 HbAlc
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 O=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
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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
HbAI1C 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



Table 1. Demographic Characteristics (N=320).

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 8614
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)

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

Table 2. Prevalence of Cardiovascular risk factors among diabetic patients.

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)
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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)

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

HbA1C groups

CV Risk Factors Good Fair Poor p-value
Blood pressure

Normal 28 (30.43) 20 (19.61) 30 (23.81)

Hypertension 22 (23.91) 40 (39.22) 37(29.37) 0.158
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) 0.907
Abnormal 48 (52.17) 52 (50.98) 62 (49.21)

Triglycerides (mg/dl)

Normal 79 (85.87) 82 (80.39) 94 (74.60) 0.121
Abnormal 13 (14.13) 20 (19.61) 32 (25.40)

BMI

Normal 17 (18.48) 12 (11.76) 29 (23.02)

Overweight 25(27.17) 28 (27.45) 28 (22.22) 0.267
Obese 50 (54.35) 62 (60.78) 69 (54.76)

Smoking

Current 7(7.61) 5(4.90) 8 (6.35)

Ex smoker 11 (11.96) 10 (9.80) 7 (5.56) 0.460
Never 74 (80.43) 87 (85.29) 111 (88.10)

Physical activity

Active 29(31.52) 21(20.59) 26(20.63) 0.116
Non 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)

CV: cardiovascular;, OR: Odds ratio; C.1: Confidence interval; *- p value< 0.05(significant).
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Table 4. Association between cardiovascular disease risk factors (Age group) based on demographic characteristics.

. Age group p -value
CV risk factors <40years 40-60years >60years
Blood pressure
Normal 35 (36.46) 34 (26.77) 9 (9.28)
Hypertension 12 (12.50) 36 (28.35) 51 (52.58) <0.001*
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) 44.12)
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) 44.12) )
BMI
Normal 43 (44.79) 8 (6.30) 7 (7.22)
Overweight 22 (22.92) 34 (26.77) 25 (25.77) <0.001*
Obese 31(32.29) 85 (66.93) 65 (67.01)
Smoking
Current 7 (7.29) 7(5.51) 6(6.19)
Ex smoker 2 (2.08) 10 (7.87) 16 (16.49) 0.011*
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(6.21) 30 (23.62) 38 (39.18) <0.001%
Low risk 91 (94.79) 97 (76.38) 59 (60.82)
OR: Odds ratio; C.I: Confidence interval; *- p value< 0.05(significant).
Table 5. Association between cardiovascular disease risk factors based on demographic characteristics.

. Gender
CV risk factors Male Female p value
Blood pressure
Normal 27 (22.13) 51 (25.76)
Hypertension 44 (36.07) 55(27.78) 0.294
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)
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BMI

Normal 31(25.41) 27(13.64)

Overweight 34(27.87) 47(23.74) 0.008*
Obese 57(46.72) 124(62.63)

Smoking

Current 20(16.39) 0(0.00)

Ex smoker 27(22.13) 1(0.51) <0.001*
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)

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

CV risk factors ];;:;)l;eltlc type Type 2 p -value
Blood pressure

Normal 34(37.36) 44(19.21)

Hypertension 12(13.19) 87(37.99) <0.001*
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)

Overweight 21(23.08) 60(26.20) <0.001*
Obese 25(27.47) 156(68.12)

Smoking

Current 4(4.40) 16(6.99)

Ex smoker 0(0.00) 28(12.23) <0.001*
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 r.1sk 3(3.30) 70(30.57) <0.001%
Low risk 88(96.70) 159(69.43)

OR: Odds ratio; C.I: Confidence interval; *- p value< 0.05(significant)
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Table 7. Multinomial Logistic regression demographic characteristics predicting CV risk factors (Blood pressure) - Normal /Hypertension/Pre-
hypertension (reference).

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 — —

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

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

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* 0.000F [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 — —

*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.

7#The OR of 0.000 for Type I 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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Table 9. Multinomial Logistic regression demographic characteristics predicting CV risk factors (BMI) - Normal/ overweight/obese (Reference).

Variables Overweight (vs. Normal) Obese (vs. Normal)

OR 95% CI1 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] 10.339 1.088 [0.354-3.345] ]0.882
>60 years (Reference) 1.000 — — 1.000 — —
Sex
Male 0.593 [0.245-1.435] 10.247 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] 10.316 0.483 [0.128-1.825] 0.283
Ex-smoker 1.136 [0.186-6.945] 10.890 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 — —

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

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

(Normal = reference category /abnormal)
. TCL LDL HDL TGL
Variables
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)
1.487 [0.434-
19.544 [4.628 - . 9.892[2.748- " 0.563[ 0.198-
40-60 years £2.532] <0.001 35.610] 0.000 1.598] 0.280 5.096] 0.528
6.044 [2.013- " 2.855[1.158- " 0.64210.361- 0.894 [0.474-
>60 years 18.144] 0.001 7.044] 0.023 1.140] 0.130 1.684] 0.728
Sex
Male (Reference)
0.818 [0.398- 0.686 [0.327- 2.803[ 1.557- % 2.336 [ 1.190- "
Female 1.680] 0.584 1.442] 0.320 5.048] 0.001 4.588] 0.014
Diabetes Type
Type 1(Reference)
0.508[0.166- 0.508 0.166- 0.399[0.147- 0.127 [ 0.032-
Type 2 1.553] [ 0.235 1.554] [ 0.235 1.085][ 0.072 0.514][ 0.004*
Smoking
Current (Reference)
1.978[0.583- 2312 [0.687- 0.935[0.318- 0.328[ 0.082-
Ex smoker 6.709] 0.274 7.785] 0.176 2.749] 0.903 1.309] 0.114
0.236  [0.027- 0.583 [0.113- 1.739  [0.574- 0.609 [ 0.223-
Never 2.060] 0.191 3.020] 0.521 5.270] 0.328 1.662] 0.333
Physical activity
Active (Reference)
. 0.725[0.358- 0.853 [0.421- 1.117 [ 0.618- 0.701 [ 0.325-
Non-active 1.467] 0.371 1.727] 0.659 2.018] 0.714 1.509] 0.364

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.1: 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
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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 HbAlc 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 HbAlc 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,



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
HbAlc. 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.,
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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
HbAlc > 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 HbAlc 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 TIDM. 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.



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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AHHOTALMSA.

Benenme: Ceppeuno-cocyauctele 3aboneBanus (CC3)
OCTAalOTCS OMHOM W3 BEAyLIMX MPHYMH 3a00JCBACMOCTH H
CMEPTHOCTH CpeIH MAllCeHTOB C CaXapHbIM JAHa0eTOM, YTO
CBA3aHO C HaNU4YMeM MOAU(UIMPYEeMbIX (HaKTOPOB pHCKA,

BKJIrO4ass  apTepyuaJibHy0 THHOCPTCH3UIO, AJUCIUIIUIECMUIO
n  OXUPCHHUC. PerunonannHere JaHHBIC 11O Cay,HOBCKOfI
ApaBI/II/I, 0COOEHHO o  peruony Kacch, OCTarTCsA

orpaHn4yeHHbIMHU. L{esbio TaHHOTO NccnenoBaHus OblTa OI[eHKa
pactpoctpaneHHOCTH (hakTopoB prcka CC3 cpean manueHToB
c nuaberoM B pernoHe KaccuM, a Taike WX B3aUMOCBSI3H C
KOHTPOJIEM DIIMKEMUH, THUIIOM Jradera M JieMorpaduuecKuMu
XapaKTepUCTUKAMHU.

Metonnl: Bbuto mpoBeneHO peTpOCIEKTHBHOE ITOIEPEdHOe
HCCIIeJOBaHNE HAa OCHOBE aHAJIN3a JJIEKTPOHHBIX MEAUITHHCKUX
KapT NalMeHTOB C caXapHbIM 1nabeToM B JHa0eTONIOTHYECKOM
uenrpe perunona Kaccum, CaymoBckas ApaBus, B TNEpHOX
¢ 1 mexabps 2024 roga mo 15 mas 2025 roma. MeaunuHCcKHe
3ammcu BKJIFOYAJIH TOAPOOHBIE JeMorpaguyeckue,
AHTPONOMETPUYECKUE, KIMHUYIECKNE U Ja0OpaTOpHbIE JaHHbIE.

Pesyabrarpl: BruiBieHa BBICOKas —paclpOCTPaHEHHOCTH
oxupenns (56,6%), Huskod (QuU3MUYSCKONH AKTUBHOCTH
(76,3%) 1 CHWXEHHOTO YPOBHS XOJIECTEPHHA JIMIIONPOTEHHOB
Beicokoil tuotHoctr (JIMIBIT) (50,6%). Ilnoxoi KoHTpoONb
mmkemun (HbAlc > 8%) Obur cBsi3aH ¢ Oonee BBICOKUMH
YPOBHSIMH XOJIECTEPHHA JIMIIONPOTEMHOB HHU3KOH IUIOTHOCTH
(JIMTHIT) wu obmero xomectepuna (30,9%, p < 0,001).
AprepuanbHas THUIEPTEH3Ms, IUCIUIUAEMHS, OXHPEHHE
U HU3Kas (u3MYecKas aKTHMBHOCTh Yalle HaONIoNaNnch y
MAlMeHTOB C caxapHeM jauaberom 2 Tmma (C/2), yem y
nanuenToB ¢ nuaberom 1 tuma (C1). Cpenn myxunH yarie
OTMEYAJINCh JAWCIUNUAEMHUS] M KypeHHe, TOorna Kak Cpenu
KEHIIUH — OoJiee BHICOKAsl paclpOCTPaHEHHOCTh OXKHUPEHHMS
W HHU3KOH (U3MYecKod akTUBHOCTH. Kpome Toro, yBennueHue
BO3pacTa acCOLMHPOBAIOCH C a0IOMHHAIBEHBIM OKUPEHHEM U
apTepHabHON TUIIEpPTEeH3HEH.

3akarouenne: @DakTOpel pUCKAa  CEPACYHO-COCYIHMCTHIX
3a00JIEeBaHUI IIMPOKO PACIPOCTPAHEHBl CPEIH MAIMEHTOB C
caxapHbBIM T1a0eTOM 1 3HAYUTENBHO CBsi3aHbl ¢ C/12, TOKMITBIM
BO3pacTOM M HEYIOBJIETBOPUTEIBHBIM KOHTPOJIEM TIITMKEMHN
B peruoHe Kaccum. [loiydeHHbIE pe3ynbTaThl MOJYEPKHUBAIOT
HEOOXOAMMOCTh TPOBEAEHHUS KOMIUIEKCHOTO CKPUHHMHTA W
MPOQHIAKTHYECKUX IPOrpPaMM, OPHEHTHPOBAHHBIX Ha TPYIIITHI
BBICOKOTO PHCKa Cpely MalueHTOB C auabeToM B JaHHOM
perHoHe.

KaioueBbie ciioBa: cepjiedHO-COCYIHMCThIE 3a00JeBaHMs,
¢daktoper pucka CC3, mammeHtel c jaumaberom, Kaccuwm,
CaynoBckast ApaBusi, caxapHblit quabet, CJ12.
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99Lo35¢0:  32E-LobbEdsMM3Ms 9350Ydgd0 (CVD)
3303 HoMdmopabl 93500MmdoLs s 1O33EOE0BMBOL
9M0-g6Hm Ins3560 JoBgHL FodMmosbo ©0sdgEHOL IJmby
35309639080, o3 053530069005 FMEOBOF0MIOSQ
MH0L3-RBoJBHMOGOMNSH, doom dmMob OGOV



3039603 96%0slmsb, ©0oLE030Yd0slmMb Qo
Lodbwydbgbosb.  Lomol  sGSdgMOL,  4oBLLZMMEMGBOM
30 9gobodob  Mgaombol  Imbs39dgd0  FaBOMMEOs.
50b0dbmo  330g30L oBsbo ogm ysliodol Hgaomb3o
Q05093056 35309639000  4E-LolbdsmOzms GO 3-
B5JAHMOHOOL 2536039900l 95351935 s Fo30 35300MYOOL
A9BLOBEZMS 2039000l 3MBEGHOMM®MIb,  ©0sBdYEHOL
3030056 5 IIMYMR0Y Tobolins0GdGOM.

0900000 Bs@oMs M9GHMML3YIGHMW0, 350339000L
030L 33t935, HMIY03 93936930 0gMm OG0
353096¢ s 9e9dBHOMbmwo 1sdgoEobm BsbsfaMgdol
(EMR) 56sc00%bg gobodob osdg@ol 3gbd®do, Lavyol
5M509mdo, 2024 ol 1 ©9399d60@s6 2025 Ferols 15
050L5909 39M0Mm©do. Fmbs39d9d0 FMOEI3WS YGHIWIO

©99myMox80Mw,  BNOM3MIYGGHOHM,  3woboznd s
@OBMOSEHMO0M 06BMOT3050.

390092900: 250m306¢5 LodLdboL Do o0 o3I qds
(56.6%), 50BOIWMOO 5M5JBHOWOMds (76.3%) s Foowro
103d33M030L  WOo3m3MmEgobgdol  (HDL)  @sdswo
©mbg (50.6%). 2039300l 5Mob53T5MOLO  JMBEEHMMEOo
(HbAlc > 8%) sbmEoMgd«yeo ogm sdsgro bodzghmogol
©03M3MHMm@gobgdol (LDL) s bsghom Jmwmgl@gobols
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9m353H90me Mmbggdmsb (30.9%, p < 0.001). sGGHgGoMwo
3039639605, 0olEr03ogdos, Lodlmdbg s FoBo3MMHO
36594 BH0MOHMds MRBOH™M bIoMos 900b0dbxdMm©s FodMosbo
©0509BHoL 99-2 Bodob (T2DM) 35309639000, 3069
d9-1 Bo3ol (T1DM) 353096@39d80. 05953539080 RGM
bdomo 23b3W0IPMEs  EOLEPN30EYT0s S MSBdsFML
dmbdogds, bmwmem Joewgddo — Lodbwdby s BoBozMMo
3654 BHoMOHMds. 51939, SLOZOL BOWS W 39380MH IO
04m  90@Mdobse®  Lodbdbgbmsb s  SBEIMOVYP
3039M396B0sLmsb.

©o1336s:  AMa-LOLbEPdsMEZMS  OOLZ-BoJGHMMYOO
BIOOMO OO 253039 gdo  Fodmosbo  ©osdgEOL
09Jmbg 35309639800 s 8608369 m3zbs sbmEoMgdEos
T2DM-o9b,  sLo3ol  BOEILMID  ©s  awo3zgdool
365L5305600L 3MbGHMMEmsb  gsbodolb  Mgyombdo.
506086100 890092990 800100m gL Fo05e0 MHob3oL IJmby
Q05093036 35309637000  3mA3Egdlydo  13Hobobyols
©s 369395300 3OMAMdgdol  AsbbmM309wgdoL
39300090 MdsDY.
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