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Abstract

Background: Dyslipidemia, defined by abnormal lipid profiles, is a
key modifiable risk factor for cardiovascular diseases (CVDs), con-
tributing significantly to morbidity and mortality globally. Although
dyslipidemia prevalence is high in the United Arab Emirates (UAE),
data specific to Al Ain City remain limited. The aim of the study was
to assess the prevalence of dyslipidemia and its associated risk fac-
tors among adults in Al Ain City, UAE, and to inform targeted public
health strategies.

Methods: A retrospective, cross-sectional study was conducted at
Burjeel Royal Hospital, Al Ain, UAE, utilizing data collected dur-
ing September - October 2023. Data from 398 adults were analyzed.
Participants included outpatient clinic attendees aged > 18 years, with
exclusions for pregnant or lactating women and incomplete medical
records.

Results: The primary outcome was dyslipidemia prevalence, defined
using lipid profile abnormalities. Secondary outcomes included as-
sociations with modifiable risk factors such as obesity, hypertension,
diabetes, and lifestyle factors. Dyslipidemia prevalence was 66.1%,
with males demonstrating higher low-density lipoprotein (LDL) cho-
lesterol levels and females exhibiting higher high-density lipoprotein
(HDL) cholesterol levels. Significant risk factors included obesity,
hypertension, diabetes, poor dietary habits, and physical inactivity.
Older age groups exhibited higher dyslipidemia rates, with notable
gender-specific differences in lipid profiles.

Conclusions: The findings reveal a high burden of dyslipidemia in
Al Ain, driven by modifiable risk factors. Public health interven-
tions, including lifestyle modifications and routine lipid screening,
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are urgently needed to mitigate cardiovascular risks. This study es-
tablishes a baseline for future regional surveillance and intervention
strategies.
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Introduction

Dyslipidemia, characterized by abnormal lipid levels such as
elevated triglycerides, high low-density lipoprotein (LDL)
cholesterol, and reduced high-density lipoprotein (HDL) cho-
lesterol (HDL-C), is a significant public health issue due to
its role in atherosclerosis and cardiovascular diseases (CVDs)
[1]. As CVD remains a leading global cause of morbidity and
mortality, addressing dyslipidemia has become central to pre-
ventive healthcare strategies [1].

The condition is influenced by both lifestyle and genetic
factors. Poor dietary habits, sedentary behavior, smoking,
and alcohol consumption are primary contributors [2]. Ur-
banization and the adoption of Western dietary patterns in the
Middle East have further increased its prevalence [2]. Ad-
ditionally, obesity, hypertension, and diabetes are closely as-
sociated with dyslipidemia, reflecting the interplay of meta-
bolic and lifestyle factors [3]. Genetic conditions, including
familial hypertriglyceridemia and hypercholesterolemia, also
increase susceptibility, often resulting in severe health out-
comes [3].

Dyslipidemia is a major contributor to global CVD
mortality, accounting for 32% of all deaths in 2019 [4, 5]. In
the United Arab Emirates (UAE), CVD accounted for 30%
of deaths in 2017, with dyslipidemia being a significant risk
factor [6]. Central obesity, strongly linked to dyslipidemia, is
highly prevalent in the UAE population, driven by lifestyle fac-
tors such as low physical activity and energy-dense diets [7].
Additionally, the high prevalence of metabolic syndrome in
the UAE exacerbates the burden of dyslipidemia, with obesity
playing a central role in abnormal lipid profiles [8]. Studies
indicate that the prevalence of hypercholesterolemia remains
persistently high in the UAE, despite advances in medical in-
terventions, highlighting gaps in effective management and
prevention strategies [9-11]. Similarly, hypertriglyceridemia, a
risk factor for acute pancreatitis, affects a significant portion of
the population, further emphasizing the need for public health
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interventions targeting lipid abnormalities [12]. Moreover,
dyslipidemia frequently coexists with type 2 diabetes, which
is prevalent in the UAE, compounding the cardiovascular risks
and increasing the disease burden [13, 14].

While national-level studies provide valuable insights,
there are limited data on city-specific dyslipidemia prevalence
in the UAE, particularly in Al Ain. A previous study reported
a dyslipidemia prevalence of 62.7%, with higher rates in men
(68%) compared to women (54.2%) [15-17]. However, reli-
ance on self-reported data and less rigorous methodologies
highlights the need for robust investigations. Comprehensive
local data are essential to inform targeted interventions and ad-
dress unique population characteristics.

This study aimed to bridge this gap by investigating dys-
lipidemia prevalence and its associated risk factors among
adults in Al Ain. It examined modifiable risk factors such as
obesity, smoking, diet, and physical activity, alongside genetic
determinants like familial hypercholesterolemia. The findings
will guide evidence-based public health strategies to mitigate
the burden of dyslipidemia and its cardiovascular implications,
offering a model for addressing similar challenges in other ur-
ban populations.

Materials and Methods

A hospital-based, cross-sectional study was conducted at Bur-
jeel Royal Hospital, Al Ain, UAE, from May 2023 to February
2024.

Study population

Adults aged 18 years and older attending the hospital’s outpa-
tient clinics were included. Exclusion criteria were pregnancy
or lactation (within 6 months postpartum), incomplete medi-
cal records, and secondary causes of dyslipidemia. Out of 408
initially identified participants, 10 with missing data were ex-
cluded, leaving a final sample of 398 participants. The sample
size was based on a 60% dyslipidemia prevalence estimate in
the UAE, a 95% confidence level, and a 5% margin of error,
ensuring sufficient power to analyze prevalence and risk fac-
tors.

Data collection

Data were sourced from the Integrated Family Health As-
sessment System (IFHAS), a comprehensive health screening
program mandated by the Abu Dhabi Public Health Centre
(ADPHC). IFHAS systematically screens patients aged 18 -
75 years to detect and prevent chronic diseases. Its universal
and mandatory nature minimizes selection bias and enhances
generalizability. Medical records provided demographic vari-
ables (age, gender, education, marital status), lifestyle factors
(smoking, alcohol consumption, physical activity, diet), and
anthropometric measurements (height, weight, body mass in-
dex (BMI)). Efforts to reduce selection and information bias

included standardized data collection and trained personnel
reviews.

Clinical and laboratory assessments

Medical histories were reviewed for hypertension and diabe-
tes, with data derived from routine assessments. Fasting blood
samples provided measurements of total cholesterol (TC),
LDL cholesterol, HDL-C, triglycerides, and random blood
glucose. Dyslipidemia was defined per American College of
Cardiology (ACC)/American Heart Association (AHA) guide-
lines: TC > 5.2 mmol/L, LDL cholesterol > 3.4 mmol/L, HDL-
C < 1.0 mmol/L (men) or < 1.3 mmol/L (women), or triglycer-
ides > 1.7 mmol/L. Diabetes was classified as hemoglobin Alc
(HbAlc) > 6.5%, and BMI categories included underweight (<
18.5 kg/m?), normal weight (18.5 - 24.9 kg/m?), overweight
(25 - 29.9 kg/m?), and obese (> 30 kg/m?).

Statistical analysis

Descriptive statistics summarized participant characteristics.
Chi-square and #-tests assessed associations between dyslipi-
demia and risk factors, with logistic regression identifying
independent predictors. A P-value < 0.05 was considered sta-
tistically significant. Analyses were conducted using Statisti-
cal Package for the Social Sciences (SPSS) software version
28.0.

Ethical considerations

Ethical approval was obtained from the Burjeel Institutional
Review Board. Informed consent was already part of the IF-
HAS screening program. All data were retrospectively ob-
tained from existing medical records, adhering to patient pri-
vacy and consent protocols.

Results

A total of 398 participants were included, with 53.3% male
and 46.7% female. The prevalence of abnormal lipid profiles
was 606.1%, with males being significantly more affected than
females (76.9% vs. 53.8%, P < 0.001). Older age groups, par-
ticularly those aged 40 - 49 and > 50 years, had higher dys-
lipidemia prevalence compared to younger participants (P <
0.001).

BMI was strongly associated with lipid abnormalities,
with obese participants showing a markedly higher prevalence
(41.4%) compared to those with normal or underweight sta-
tus (P < 0.001). Smoking was another significant factor, with
25.5% of participants with abnormal lipid profiles being smok-
ers, compared to 11.1% in the normal lipid group (P < 0.001).
No significant associations were observed with education lev-
el, employment status, or physical activity.

Table 1 summarizes the frequency distribution of key de-
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Table 1. Frequency Distribution of Demographic, Clinical, and Lifestyle Characteristics in Participants With Normal and Abnormal
Lipid Profiles

Total Normal lipid profile Abnormal lipid profile P value
Gender
Female 186 (46.7%) 86 (46.2%) 100 (53.8%) <0.001
Male 212 (53.3%) 49 (23.1%) 163 (76.9%)
Age, mean (SD), years 35(10) 32 (10) 37 (10)
Age group
18 - 29 years 129 (32.4%) 61 (45.2%) 68 (25.9%) <0.001
30 - 39 years 126 (31.7%) 41 (30.4%) 85(32.3%)
40 - 49 years 111 (27.9%) 29 (21.5%) 82 (31.2%)
> 50 years 32 (8.0%) 4 (3.0%) 28 (10.6%)
Education level
Secondary education 276 (69.3%) 89 (65.9%) 187 (71.1%) 0.429
Tertiary education 102 (25.6%) 37 (27.4%) 65 (24.7%)
Below secondary education 20 (5.0%) 9 (6.7%) 11 (4.2%)
Employment status
Yes 262 (65.8%) 82 (60.7%) 180 (68.4%) 0.125
No 136 (34.2%) 53 (39.3%) 83 (31.6%)
BMI, mean (SD), kg/m? 28.3 (6.0) 26.3 (5.8) 29.4 (5.8)
Weight status
Underweight (< 18.5 kg/m?) 17 (4.3%) 11 (8.1%) 6 (2.3%) <0.001
Normal weight (18.5 - 24.9 kg/m?) 102 (25.6%) 46 (34.1%) 56 (21.3%)
Overweight (25 - 29.9 kg/m?) 138 (34.7%) 46 (34.1%) 92 (35.0%)
Obesity (> 30 kg/m?) 141 (35.4%) 32 (23.7%) 109 (41.4%)
Physical activity
None 212 (53.3%) 70 (51.9%) 142 (54.0%) 0.210
Little 51(12.8%) 12 (8.9%) 39 (14.8%)
Moderate 96 (24.1%) 39 (28.9%) 57 (21.7%)
Vigorous 39 (9.8%) 14 (10.4%) 25 (9.5%)
Smoking
No 316 (79.4%) 120 (88.9%) 196 (74.5%) <0.001
Yes 82 (20.6%) 15 (11.1%) 67 (25.5%)
Hypertension
No 380 (95.5%) 132 (97.8%) 248 (94.3%) 0.114
Yes 18 (4.5%) 3 (2.2%) 15 (5.7%)
Diabetes
No 372 (93.5%) 130 (96.3%) 242 (92.0%) 0.102
Yes 26 (6.5%) 5(3.7%) 21 (8.0%)
Cardiovascular diseases
No 393 (98.7%) 133 (98.5%) 260 (98.9%) 0.773
Yes 5(1.3%) 2 (1.5%) 3 (1.1%)
Family history of hypertension
No 218 (54.8%) 80 (59.3%) 138 (52.5%) 0.198
Yes 180 (45.2%) 55 (40.7%) 125 (47.5%)
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Table 1. Frequency Distribution of Demographic, Clinical, and Lifestyle Characteristics in Participants With Normal and Abnormal

Lipid Profiles - (continued)

Total Normal lipid profile Abnormal lipid profile P value
Family history of diabetes
No 196 (49.2%) 65 (48.1%) 131 (49.8%) 0.754
Yes 202 (50.8%) 70 (51.9%) 132 (50.2%)
Family history of cardiovascular diseases
No 358 (89.9%) 126 (93.3%) 232 (88.2%) 0.108
Yes 40 (10.1%) 9 (6.7%) 31 (11.8%)

“Total” percentages are based on the sample size (N = 398). Lipid profile percentages are calculated within each row category. BMI: body mass index;

SD: standard deviation.

mographic, clinical, and lifestyle characteristics, highlighting
significant differences across categories.

Relationship between age and key metabolic parameters

Analysis of the relationship between age and BMI revealed
complex patterns. The scatter plot in Figure la showed no
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uniform trend between BMI and age, suggesting that weight
changes are influenced by factors beyond chronological aging.
While BMI moderately increased with age in some middle-
aged clusters, the trend was inconsistent, reflecting variations
likely due to lifestyle, genetics, or metabolic changes. Among
males, a subtle upward trend in BMI was observed, potentially
linked to reduced metabolic rates and activity levels with age.
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Figure 1. Scatter plots of age (years) versus (a) BMI (kg/m2), (b) random glucose (mmol/L), and (c) total cholesterol (mmol/L) by
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gender. Males are represented by “0” and females by “A”. BMI: body mass index.
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Figure 2. Correlation heatmap illustrating the relationships between key metabolic and lipid parameters (BMI, random blood glu-
cose, TC, triglycerides, HDL cholesterol, LDL cholesterol, and TC to HDL-C ratio), based on the combined data of all participants
(both sexes). BMI: body mass index; HDL: high-density lipoprotein; HDL-C: high-density lipoprotein cholesterol; LDL: low-density

lipoprotein; TC: total cholesterol.

to hormonal changes during perimenopause and menopause
affecting fat distribution. Younger participants of both gen-
ders showed fewer high BMI values, suggesting more active
lifestyles and higher metabolic rates, while older participants
exhibited wider BMI variability.

The relationship between age and random blood glucose
levels (Fig. 1b) showed no clear trend, indicating that aging
alone does not primarily influence glucose regulation. Wide
inter-individual variability in glucose levels across all age
groups likely reflects differences in dietary habits, physical ac-
tivity, metabolic conditions, or genetic predispositions. Effec-
tive glycemic management may explain the absence of clus-
tering of higher glucose levels in older participants, possibly
influenced by a survivorship bias. No significant differences
were observed between genders, suggesting potential parity in
glucose levels within the cohort, though overlapping distribu-
tions highlight the complexity of glucose regulation.

Age and TC levels were also analyzed (Fig. 1c). No signifi-
cant linear correlation with age was found for either gender, in-
dicating that cholesterol levels are influenced by multiple fac-
tors, such as genetics, diet, lifestyle, and comorbid conditions.
Male cholesterol levels appeared relatively uniform across age
groups, suggesting consistent lipid profiles, potentially due to
stable lifestyle factors. In females, a slight increase in choles-
terol was observed in post-middle-age groups, possibly due

to hormonal changes during menopause, which are known to
impact lipid metabolism and cardiovascular risk. Despite these
differences, the overall distribution of cholesterol levels be-
tween genders showed similarity.

These findings highlight the complexity of metabolic reg-
ulation, emphasizing the need for a nuanced understanding of
how genetic, environmental, and physiological factors interact
to influence BMI, glucose, and cholesterol levels across differ-
ent age groups and genders.

Correlations among key metabolic and lipid parameters

The correlation heatmap in Figure 2 illustrates relationships
among key metabolic and lipid parameters, with correlation
coefficients ranging from -1 to 1. Strong positive or negative
correlations are closer to 1 or -1, while values near 0 indicate
no linear relationship.

Notable correlations include a strong positive associa-
tion between TC and LDL cholesterol (r = 0.91), highlighting
LDL’s significant contribution to TC levels and supporting its
role as a target for cardiovascular risk management. The TC
to HDL-C ratio, a key cardiovascular risk marker, showed a
robust positive correlation with LDL cholesterol (r = 0.80) and
a strong negative correlation with HDL-C (r = -0.73), further
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Figure 3. Box plot showing the distribution of triglyceride levels (mmol/L) across four categories of exercise frequency (none,
little, moderate, and vigorous), based on the combined data of all participants (both sexes).

validating its clinical importance.

BMI demonstrated moderate positive correlations with
TC, LDL cholesterol, and the TC to HDL-C ratio, suggesting
a link between obesity and dyslipidemia, emphasizing the im-
portance of weight management in mitigating cardiovascular
risks. Additionally, HDL-C showed a moderate negative cor-
relation with triglycerides (r =-0.41), consistent with literature
indicating their inverse relationship and potential roles in ath-
erosclerosis development.

Impact of physical activity on triglyceride levels

The box plot in Figure 3 illustrates the relationship between
exercise frequency and triglyceride levels across four catego-
ries: none, little, moderate, and vigorous. Individuals in the
“none” category had a wider interquartile range (IQR) and
higher median triglyceride levels, indicating greater variability
and elevated levels in those without regular physical activity.
A progressive narrowing of the IQR and a downward shift
in median triglyceride levels were observed from the “little” to
“vigorous” categories, with the lowest levels in the “vigorous”
group. This supports the hypothesis that increased physical ac-

tivity improves lipid profiles. Additionally, fewer outliers in
the more active groups suggest a consistent positive effect of
exercise on triglyceride regulation.

While these trends indicate an association between physi-
cal activity and lower triglyceride levels, causality cannot be
established. Further longitudinal studies are needed to address
confounding factors such as diet, genetics, and medication.
Nonetheless, these findings align with existing literature advo-
cating physical activity as a non-pharmacological intervention
to improve lipid metabolism and reduce cardiovascular risk.

Gender differences in cholesterol levels

The split violin plot in Figure 4 compares cholesterol levels
(LDL, HDL, and total) between males and females, with refer-
ence lines marking medical cut-off points: 3.4 mmol/L for high
LDL, 1.0 mmol/L (males) and 1.3 mmol/L (females) for low
HDL, and 5.2 mmol/L for hypercholesterolemia.

LDL cholesterol levels were widely distributed across
both genders, with a substantial proportion exceeding the 3.4
mmol/L threshold, highlighting significant cardiovascular
risk. HDL-C showed notable gender differences: most females
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Figure 4. Split violin plot comparing cholesterol levels (LDL, HDL, and total) between male and female participants. Medical cut-
off points are indicated for LDL, HDL, and total cholesterol. Male and female data are color-coded using blue and red, respec-

tively. HDL: high-density lipoprotein; LDL: low-density lipoprotein.

had levels above 1.3 mmol/L, while many males fell below
1.0 mmol/L, likely due to hormonal influences such as estro-
gen, which provides cardiovascular protection. These findings
align with established research showing higher HDL levels in
females.

TC levels also differed by gender, with both males and fe-
males frequently exceeding the 5.2 mmol/L cut-off, indicating
a high prevalence of hypercholesterolemia and underscoring
its public health significance. Elevated TC poses a significant
risk for heart disease, requiring targeted management strate-
gies.

These results suggest that biological and hormonal factors
play a key role in shaping cholesterol profiles, emphasizing
the importance of gender-specific approaches to cardiovascu-
lar risk management. Public health initiatives should focus on
lifestyle modifications, dietary changes, regular screenings,
and medical interventions to address the high prevalence of
hypercholesterolemia.

Discussion

This study reveals a high prevalence of dyslipidemia (66.1%)
among adults in Al Ain City, UAE. Dyslipidemia was sig-
nificantly associated with modifiable risk factors, particularly
obesity, smoking, and older age, with males being dispro-
portionately affected. Conversely, no significant associations
were found with education level, employment status, or physi-
cal activity. These findings highlight the urgent need for tar-
geted public health interventions to address dyslipidemia and
its associated cardiovascular risks.

The study’s strengths include the use of real-world data
from a hospital-based screening program, offering compre-
hensive insights into demographic, clinical, and lifestyle fac-

tors. Standardized diagnostic criteria (ACC/AHA guidelines)
ensure methodological rigor and comparability with similar
studies. However, as a retrospective, single-center study, po-
tential information bias due to incomplete medical records and
limited generalizability to the broader UAE population should
be acknowledged.

The prevalence reported here aligns with other studies in
the UAE and Middle East, reflecting high rates of obesity and
diabetes in the region. Similar trends observed in Gulf coun-
tries suggest shared risk factors such as dietary patterns and
metabolic disorders [18]. Notable gender differences, with
males exhibiting higher dyslipidemia prevalence, are consist-
ent with global trends but less frequently emphasized in re-
gional studies. Hormonal and behavioral factors likely con-
tribute to these differences, warranting further investigation
[19]. The lack of significant association with physical activity
contrasts with international findings highlighting its protective
role, suggesting cultural or environmental factors specific to
the region [20]. Despite the strong associations with obesity
and smoking observed in this study, the absence of a link with
physical activity underscores the need for further research into
urban Middle Eastern populations.

These findings underscore the necessity for public health
initiatives to mitigate dyslipidemia-related risks. Routine li-
pid profiling, early interventions, and lifestyle modification
programs targeting obesity and smoking cessation should be
prioritized. Gender-specific strategies are also essential, given
the higher prevalence in males. Policymakers should integrate
these measures into national screening programs to enhance
early detection and reduce the long-term burden of CVD.
Limited lipid screening in low- and middle-income regions,
including the UAE, delays early intervention and exacerbates
dyslipidemia risks [21].

While providing valuable insights, this study leaves sev-
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eral questions unanswered. Future research should explore
longitudinal trends in dyslipidemia prevalence and assess the
effectiveness of targeted interventions in high-risk groups,
particularly males and individuals with obesity. Qualitative
studies examining barriers to physical activity and dietary im-
provements in the local population could further inform public
health strategies. Expanding this research across multiple cent-
ers in the UAE would enhance generalizability and provide
a more comprehensive understanding of dyslipidemia at the
national level.

Strengths and limitations of this study

This study is the first to comprehensively evaluate dyslipi-
demia prevalence and risk factors in Al Ain, providing baseline
data for public health strategies.

It uses real-world data from a large hospital-based screen-
ing program, ensuring detailed and reliable findings.

Standardized ACC/AHA diagnostic criteria enhance meth-
odological rigor and comparability with other studies.

The retrospective design relying on pre-existing medical
records may introduce risks of incomplete or biased data.

Conducting the study at a single tertiary care hospital may
limit the generalizability to the broader Al Ain or UAE popula-
tion.

Conclusion

This study demonstrates a high prevalence of abnormal lipid
profiles (66.1%) among adults in Al Ain City, UAE. Signifi-
cant associations were observed between dyslipidemia and
modifiable risk factors, particularly obesity, smoking, and age,
with older age groups and those with higher BMI showing an
increased prevalence of abnormal lipid profiles. Gender also
played a key role, with males being disproportionately af-
fected. However, no significant associations were found with
education level, employment status, or physical activity levels.
These findings highlight the need for targeted public health
interventions focused on lifestyle modification, smoking ces-
sation, routine lipid screening, and early management of cardi-
ovascular risk factors. Given the high burden of dyslipidemia
in this population, comprehensive prevention strategies are es-
sential to reduce its impact on cardiovascular health outcomes.
Future studies should aim to longitudinally monitor trends in
dyslipidemia prevalence and evaluate the efficacy of interven-
tions, particularly in high-risk groups such as males and indi-
viduals with obesity.
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