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Introduction: Early detection and treatment of dysglycemia including diabetes and pre-
diabetes is demonstrated to improve disease outcomes and prevent complications.
Objective: To assess the association of prediabetes with lipid metabolism disorders to
clarify whether systematic screening for prediabetes should be proposed for individuals
with dyslipidemia.

Material and Methods: A cross-sectional study design, employing a stratified two-stage
cluster sampling method recruited non-diabetic adults (age >18 years) from attendees of Primary
Health Care (PHC) centers in Jeddah. Anthropomorphic measurements, demographic and
clinical information were taken, and blood pressure was measured. Fasting blood sample was
obtained for the measurement of plasma glucose (FPG), glycated hemoglobin (HbA1C), and
lipid profile. Plasma glucose was estimated 1 hr after the ingestion of 50 g glucose (1h-OGTT).
Prediabetes and dyslipidemia were defined according to international guidelines. Demographic
and clinical factors of subjects with prediabetes, and those with normoglycemia were compared.
Multiple logistic regression analysis was used to adjust for confounding factors.

Results: A total of 613 individuals were included with a mean age (£SD) of 32+11.8years, and
54.8% being female. Prediabetes was detected in 28.7%, and dyslipidemia in 54.2% of partici-
pants. After adjusting for age, an association was found for high low-density lipoprotein-
cholesterol (LDL-C) and prediabetes based on any definition. After adjustment for body mass
index (BMI), the association was retained for any type of dyslipidemia and in particular high
LDL-C. After adjusting for both age and BMI, a significant association was found only between
high LDL-C and prediabetes based on any definition (OR, 95% CI=1.50,1.02-2.19, P= 0.037).
Conclusion: Even though high LDL-C is associated with an increased probability of
prediabetes, a recommendation for universal screening of dyslipidemic patients requires
further cohort studies.
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Introduction

Prediabetes is defined as a non-diabetic level of hyperglycemia, which is indicated
by either impaired fasting glucose (IFG), impaired glucose tolerance (IGT), or
glycated hemoglobin (HbAlc) level between 5.7 and 6.4." It constitutes a pre-
morbid state with an increased risk of progression to type 2 diabetes (T2DM), with
which it shares the same pathophysiological process of insulin resistance and/or
defect in insulin secretion.”™ Individuals with prediabetes are at a greater risk of

developing microvascular complications including retinopathy, nephropathy and
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neuropathy compared to those with normal blood glucose
levels.®® Prediabetes is also associated with an increased
risk of cardiovascular disease.'*

The detection of individuals with prediabetes enables
early management to prevent or at least delay the onset of
frank diabetes '°"'?. Prediabetes is believed to be under-
diagnosed among Saudis due to the lack of the national
screening program and inadequate detection methodology,
which is mostly based on fasting blood assessment; however,
only a fraction of people with prediabetes will have IFG.

Insulin resistance, known to be a strong predictor of
prediabetes, is reported to be associated with visceral obesity,
hypertension, glucose intolerance, dyslipidemia, endothelial
dysfunction, atherosclerotic, and hyperinsulinemia.”® In
addition to genetic susceptibility and unhealthy lifestyle,
prediabetes has been reported to be associated with several
sociodemographic and clinical factors such as age, abdom-
inal obesity, hypertriglyceridemia, and low education
levels."*'® The American blood cholesterol guideline
recommends the assessment of glycaemia status in people
with hyperlipidemia who have no atherosclerotic vascular
disease and are not treated with statins.'” High-intensity
statin therapy is preferentially recommended for individuals
aged 40 to 75 years with diabetes and a >7.5% estimated 10-
year atherosclerotic cardiovascular disease (ASCVD) risk
since diabetes markedly increases lifetime risk for ASCVD
events and death. However, they did not make any recom-
mendation regarding prediabetes.

Objectives

In this study we aimed at assessing the association of
prediabetes with lipid metabolism disorders, taking into
account the influence of other demographic and clinical
factors found to be of significance in the earlier survey.'*
With this, we hoped to investigate whether screening for
prediabetes should be proposed for individuals with dysli-
pidemia. Also, we aimed at determining the parameter(s)
with the strongest association with prediabetes in order to
help to design appropriate diabetes prevention programs
for the local population.

Materials and Methods
Design and Setting

A cross-sectional study design recruited non-diabetic
adults (age >18 years) from attendees of Primary Health
Care (PHC) centers in Jeddah, Saudi Arabia. The study
was approved by the Department of Medical Research and

Studies, Directorate of Health Affairs, Jeddah, Ministry of
Health, as well as the Committee on the Ethics of Human
Research at the Faculty of Medicine — King Abdulaziz
University. This study was conducted in accordance with
the Declaration of Helsinki.

A stratified two-stage cluster sampling method was
used for the inclusion of participants.'® At the first stage,
one PHC center out of each of the five geographical
sectors in Jeddah was selected using a simple random
selection method in order to cover all socioeconomic
classes. At the second stage, eligible people were included
using systematic sampling, until reaching the target sample
size, which was calculated based on previous studies in
Jeddah.'*"?

Within each cluster, the target sample size was calcu-
lated, taking into account the population density, to detect
the association between prediabetes and dyslipidemia with
95% confidence interval and 0.05 precision. Thus, the
actual calculated sample size using “Open epi program”
was 578 according to previously published study which
was conducted in the same location'® but at least 670
people were aimed for to ensure adequate gender repre-
sentation, and to cover for missing data and/or the pre-
sence of undiagnosed diabetes.

People aged <18 years, pregnant women, non-
communicant or mentally disabled people were excluded.
The study objectives and procedure were explained to all
people and a written consent was obtained from the con-
senting ones prior to inclusion.

Study Procedure and Data Collection

All people consenting were given an appointment to come
to the clinic after fasting for at least 12 hrs. On the visit,
the participants were interviewed individually to complete
a pre-designed, structured questionnaire that included
sociodemographic data (age, sex, educational level, ethnic
background, number of children, monthly income, and
profession), as well as family and personal medical
history.

Anthropomorphic measurements including height,
weight, and waist circumference (WC) were taken, and
blood pressure (BP) was measured. A stadiometer was
used to measure the height barefooted to the closest
0.5 cm, and a calibrated scale (Omron BF511) was
used to measure the weight to the nearest 0.5 kg, while
wearing light street clothing. Measured height and
weight were used to calculate body mass index (BMI).
Blood pressure was measured using an electronic
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sphygmomanometer (KBM Mercurial Desk type SM-
300). Two BP readings were taken within a gap of 1
min, after the person has been seated for 10 mins, and
the mean of the two readings was calculated. A third
measurement was taken and the mean of the two closest
values was calculated if there was a difference >5 mmHg
between the two first measures. Hypertension was
defined as systolic BP >140 mmHg and/or diastolic BP
> 90 mmHg, or current use of antihypertensive
medication.”

A fasting blood sample was obtained for the measure-
ment of plasma glucose level, glycated hemoglobin
(HbAlc), and the lipid profile including serum total choles-
terol (TC), high-density lipoprotein-cholesterol (HDL-C)
and triglycerides (TG) levels. A 1 hr oral glucose tolerance
test (1h-OGTT) was then performed by giving the participant
a 50 g oral glucose drink (CASCO NERL Diagnostics, East
Providence, RI, USA), and taking a second blood sample for
1 hr plasma glucose (1-hPG) estimation.”’ We decided to use
50g glucose load because it was found that 50g and 75g load
produced similar 1-hPG levels in non-diabetic individuals.**

Biochemical Assays

HbA 1c was measured with high-pressure liquid chromato-
graphy (HPLC) using automated HbAlc analyzer GS8
(TOSOH Bioscience, Inc). Plasma glucose, and serum
TC, HDL-C and TG levels were measured by spectro-
photometric methods using ABBOTT, Architect ¢8000
Low-density
(LDL-C) was calculated using the Friedewald equation.”’

auto-analyzer. lipoprotein-  cholesterol

Diagnosing Dyslipidemia and Prediabetes

Prediabetes was defined as HbAlc 5.7-6.4% (39-46 mmol/
mol), impaired fasting glucose (IFG) (FPG=6.1-6.9 mmol/L),
and impaired glucose tolerance (IGT) (1h-OGTT=7.8-11.0
mmol/L).?' Participants with HbAlc >6.5%, FPG >7 mmol/
L or 1h-OGTT >11.1 mmol/L were considered as diabetic and
were excluded from the study.®'***> Dyslipidemia was
defined as LDL-C > 3.37 mmol/L, HDL-C <1.04 mmol/L
for men and <1.3 mmol/L for women, total cholesterol > 5.18
mmol/L, triglycerides > 1.7 mmol/L or treatment with lipid-

lowering drugs with all lipid levels in the normal range.***’

Statistical Methods

Statistical analysis was carried out using SPSS, version 21.
Descriptive statistics were calculated for all measured and
estimated parameters and were presented as mean =+ standard
deviation (SD) for continuous variables, and as frequency

(percentages) for categorical variables. Demographic, life-
style and clinical factors of prediabetes were analyzed by
comparing participants who were identified to have predia-
betes and those with normoglycemia. Factors with continu-
ous variables were analyzed using an independent #-test,
while those with categorical variables were analyzed using
Chi-square test or Fisher’s exact test, as appropriate.
Multiple logistic regression analysis was used to adjust
for confounding factors. Unadjusted and adjusted Odds
Ratio (OR) with its 95% Confidence Interval (CI) for the
predictors of prediabetes were presented. Diagnosis of
dyslipidemia using each or all lipid variables was included
in the model as independent variables. Associations
between each of the prediabetes parameters (HbAlc,
FPG, and 1h-OGTT) and each of the dyslipidemia para-
meters (TC, TG, LDL, and HDL) were further analyzed.
Statistical significance was assigned at p < 0.05.

Results

Population Characteristics
A total of 679 individuals were recruited; however, 66
(9.7%) were excluded due to either absence of outcome
measures (FPG, 1h-PG, and HbAlc) or being classified as
diabetic following blood analysis. The mean age (+SD) of
the 613 included participants was 32+11.8 years, with 55%
being female. The majority descended from Arabian tribes
(78%), were non-smokers (72%), reported recommended
duration of physical activity (69%), with 52% having at
least basic university degrees, and 28% earning a low
income of <5000 SAR (1333 USS$)/month (Table 1).

Prediabetes by using any of the stated definitions was
detected in 176 individuals (28.7%), 29% in men and 28%
in women. Only a small percentage (4.0% of the total)
were detected as subjects with prediabetes using FPG,
while almost all (81.8% were detected by the 1h-OGTT,
and 27.8%) were detected by HbAlc. Measures of glyce-
mic parameters used to identify prediabetes, as well as
demographic, and anthropometric characteristics of sub-
jects with prediabetes and normoglycemic participants are
presented in Table 2.

Mean age and BMI were significantly higher and
a higher percentage of people with no university degree,
and with a very low income in the prediabetic group, but
no significant difference was found in the percentage of
smoking status, or ethnicity (not shown).

Clinical characteristics and lipid profile of people with
prediabetes and normal glycemia are presented in Table 3.
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Table 1 Sociodemographic Characteristics of Studied Participants
(N=613)

Parameter Category Percentage
Sex Male 45.2%
Female 54.8%
Marital Status Not Married 48.6%
Married 51.4%
Educational attainment <Primary school 9.3%
Intermediate school 6.4%
Secondary school 27.1%
Diploma 5.4%
Basic university degree | 48.4%
Post graduate degree 3.6%
Ethnicity Arabian tribes 77.5%
African tribes 5.5%
Mediterranean 3.3%
Indian continent 4.4%
Middle Asia 2.0%
South-Eastern Asia 3.1%
Mixed race 4.2%
Monthly income (SAR) <5000 27.9%
>5000-10,000 24.8%
>10,000-20,000 27.1%
>20,000 20.2%
Smoking status: Non smoker 71.8%
Smoker 16.2%
Passive smoker 9.1%
Former smoker 2.9%
Physical activity: (moderate | < 60 mins/week 30.0%
intensity) 60-<150 mins/week 1.0%
2150 mins/week 69.0%

Establishing the categories of patients with high levels of
total cholesterol, triglycerides, LDL, and low HDL took
into account lipid-lowering therapy.

The means of SBP and the lipid parameters, except for
HDL-C, and the percentage of people with high values
were significantly higher in the prediabetic groups. Family
history of diabetes and dyslipidemia did not differ between
the two groups.

The association between prediabetes and dyslipidemia
before and after adjusting for age and BMI are presented
in Table 4.

Before adjustment, any type of dyslipidemia, alone or
in any combination, and in particular high LDL-C, and
triglycerides, was associated with increased probability of
prediabetes identified by any definition, as well as for
based on HbAlc. In high

prediabetes addition,

triglycerides were associated with increased probability
of prediabetes identified by fasting blood glucose, and
high LDL-C was associated with increased probability of
prediabetes identified by 1 hr post-load glucose level.
After adjusting for age, the association was retained for
high LDL-C and prediabetes based on any definition. After
adjustment for BMI, the association was retained for any
type of dyslipidemia and in particular high LDL-C, and
prediabetes based on any definition, as well as for high
triglycerides and prediabetes identified by FPG, and high
LDL-C and prediabetes based on 1 hr post-load glucose
level. After adjusting for both age and BMI, only high
LDL-C was found to be highly associated with increased
probability of prediabetes based on any definition.

Discussion and Conclusion

Although there are several risk factors for impaired glu-
cose metabolism, the present study focused on the signifi-
cance of dyslipidemia as a predictor for prediabetes by
assessing the association between prediabetes and lipid
parameters, analyzing the strength of association of differ-
ent parameters, and taking into account the potential influ-
ence or confounding effect of other demographic and
clinical factors found to be of significance in an earlier
survey carried out in Jeddah."* To our knowledge, this is
the first study in the Saudi population.

Using any of the three classification criteria IFG, IGT and
high HbA lc (5.7-6.4%), prediabetes was detected in 28.7%
of the participants, which is much higher than the 11.9%
prevalence reported previously in Jeddah,'® but closer to an
earlier national, household, population-based study of
22.6%.*® The noted differences in prevalence estimates
might be attributed to the different methods used for defining
prediabetes, as well as the difference in age between the
populations studied, since age is one of the strongest predic-
tors of diabetes and prediabetes in various populations,®®"
including our own.'* Prediabetes was identified in only 7
individuals (or 4.0% of total people with prediabetes) using
FPG, confirming the earlier suggestion of low sensitivity of
FPG to detect diabetes and prediabetes. Indeed, it appears
that the use of an OGTT, which has been promoted by
WHO,? is still the most suitable method for detecting dia-
betes and prediabetes. However, the traditional OGTT is
inconvenient to use in surveys due to the length of time
needed. Instead, we used the 1h-OGTT, proven in an earlier
study to be accurate and sensitive in identifying prediabetes
in screening.®' Prediabetes was detected in most cases
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Table 2 Comparison of Measures of Glycemic Parameters, Demographic, and Anthropometric Characteristics Between Prediabetic

and Normoglycemic Individuals

Normoglycemia (N=437) Prediabetes (N=176) P-value
FPG (mmol/L) (mean+SD) 4.21 +0.46 4.62+0.64 <0.001*
I hr Glucose (mmol/L) (mean+SD) 5.82%1.15 8.48 +1.19 <0.001*
HbAlc (%) (meanxSD) 5.09+0.33 5.38+0.4I <0.001*
Age (years) (mean *SD) 29.68+10.43 37.27 £13.07 <0.001*
Sex (N=613)
Male (N=277, %) 70.8% 29.2% 0.792
Female (N=336, %) 71.7% 28.3%
BMI kg/m? (mean +SD) 26.68+6.03 29.25+6.09 <0.001*
Smoking status (N=613)
Non smoker (N=440) 71.4% 72.7%
Smoker (N=99) 15.8% 17.0% 0.617
Passive Smoker (N=56) 10.1% 6.8%
Former smoker (N=18) 2.7% 3.4%
Educational attainment (N=613)
<Primary school (N=57) 5.9% 17.6%
Intermediate school (N=39) 5.3% 9.1% <0.001*
Secondary school and Diploma (N=199) 33.0% 31.1%
Basic and post graduate university degree (N=318) 55.8% 42.0%
Monthly income (SAR) (N=613)
<5000 (N=171) 24.9% 35.2% <0.001*
>5000-10,000 (N=152) 23.3% 28.4%
>10,000-20,000 (N167) 27.2% 26.7%
>20,000 (N=123) 24.5% 9.7%

Note: *Statistically significant result (p-value<0.05).
Abbreviations: FPG, Fasting plasma glucose; HbAlc, glycated hemoglobin.

(81.8%) by this method in our study, giving further proof to
its suitability as a method of choice for screening.

As expected it was found that means of age and BMI
were significantly higher in the prediabetes group. In
a cohort study on incident prediabetes and glycemic pro-
gression among black and white offspring of parents with
T2DM, it was reported that older age and higher BMI at
baseline were the most significant predictors of progres-
sion from normoglycemia to prediabetes.*’

Therefore, they were adjusted for when performing
regression analysis to find the best predictors of predia-
betes. After adjustment, only high LDL-C was found to be
highly associated with increased probability of prediabetes
based on any definition.

3*3% investigated the association

Many previous studies
of dyslipidemia and prediabetes, and the presence of dyslipi-
demia has been reported to be associated with increased risk

of progression of prediabetes to full type 2 diabetes

(T2DM),*"** as well as rapid development and advanced
stages of diabetic complications.*>-%4°

In our study, a statistically significant association of
prediabetes with all lipid parameters was noted in univari-
ate analyses, similar to what was reported earlier in other
populations,>**® but neither of these studies performed
regression analysis. In our study, before adjustment for
age and BMI, it was found that any type of dyslipidemia,
alone or in any combination, and in particular high LDL-
C, and triglycerides were associated with increased prob-
ability of prediabetes identified by any definition, as well
as for prediabetes based on HbAlc. However, after per-
forming multiple logistic regression analysis, and adjust-
ing for age and BMI, only high LDL-C remained
significantly associated with increased risk of prediabetes
using any definition. These results indicate the influence of
age and BMI on dyslipidemia in our population, with age
showing stronger effect than BMI. Our findings are in
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Table 3 Comparison of Clinical Characteristics, Lipid Profile and Family History Between People with Prediabetes and

Normoglycemia

Normoglycemia Prediabetes P-value

(N=437) (N=176)
SBP (mean * SD) 113.5+16.72 117.13£16.19 0.014*
People (%) with high value(2 140 mmHg) 22(5.1%) 13(7.4%) 0.256
DBP (mean % SD) 69.41£12.71 71.43+12.82 0.076
People (%) with high value (> 90 mmHg) 35(8.1%) 16 (9.1%) 0.384
People (%) with hypertension (SBP 2 140 mmHg and/or D BP > 90 mmHg, or current use | 58(13.4%) 29(16.5%) 0.304
of antihypertensive medication)
Total serum cholesterol (mean +SD) 4.67 +0.95 5.03 + 0.98 <0.001*
No. of people (%) with high value (> 5.18 mmol/L) 60 (13.7%) 37(21.0%) 0.026*
Triglycerides (mean +SD) 1.08 +0.56 1.31£0.65 <0.001*
No. of people (%) with high value (> 1.7 mmol/L) 64(14.6%) 38 (21.6%) 0.038*
HDL -C (mean *SD) 1.37 £ 0.28 1.35 £ 0.27 0.536
No. of people (%) with low value (< 1.04 mmol/L for men and <I.3 mmol/L for women) | 96 (22.0%) 46 (26.1%) 0.215
LDL -C (mean #SD) 3.08 £ 0.85 341 £0.89 <0.001*
No. of people (%) with high value (> 3.37 mmol/L) 140(32.0%) 85 (48.3%) <0.001*
No. of subjects (%) with dyslipidemia 217 (49.7%) 115 (65.3%) <0.001*
Non-HDL cholesterol (mean +SD) 3.30 £ 0.92 3.67 + 0.94 <0.001*
LDL -C: HDL -C (mean #SD) 2.34 + 0.8l 2.61 £0.80 <0.001*
Family history of dyslipidemia 219 (50.1%) 79 (44.9%) 0.241
Family history of diabetes 303 (69.3%) 129 (73.3%) 0.331

Notes: Dyslipidemia was defined as LDL-C > 3.37 mmol/L, HDL-C <1.04 mmol/L for men and <I.3 mmol/L for women, total cholesterol > 5.18 mmol/L, triglycerides >
1.7 mmol/L or treatment with lipid-lowering drugs. *Statistically significant result (p-value<0.05).
Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL —C, high-density lipoprotein-cholesterol; LDL —C, low-density lipoprotein-cholesterol.

partial accordance with earlier findings in a cohort study
conducted in Memphis, USA on white and black offspring
of parents with T2DM, to investigate whether individual
lipid moieties at baseline had congruent relationships with
glycemia, and adiposity as well as insulin sensitivity and
insulin secretion.?” In this American study higher baseline
plasma levels of cholesterol, LDL-C, and triglycerides
significantly increased the risk of incident prediabetes/
T2DM, indicating that dyslipidemia preceded dysglyce-
mia. Therefore, it was concluded that among healthy off-
spring of parents with T2DM, baseline lipid profiles
predicted incident prediabetes/T2DM. They also reported
that higher baseline levels of HDL-C
decreased the risk of incident prediabetes/T2DM, in con-

significantly

trast to our findings of no association between HDL-C

level and risk of prediabetes. In spite of the fact that our
study used cross-sectional design, similar conclusions can
be made from our results, which are in keeping with the
Memphis study, in that people with high LDL-C are at
higher risk of prediabetes. Even though not all people with
prediabetes will develop diabetes during a short follow-up,
those with dyslipidemia were most likely and rapidly to
develop diabetes, and also subsequent cardiovascular dis-
ease (CVD).*"** Serum lipid levels are commonly deter-
mined as a part of CVD prevention activities based on
current guidelines on diabetes and prediabetes.** However,
a thorough investigation of dysglycemia is not commonly
requested, and only fasting glucose is estimated, causing it
to be under-diagnosed, and increasing the future risk of
both diabetes and CVD.
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Table 4 Adjusted and Unadjusted Odds Ratio (OR) for Dyslipidemia Covariates Associated with Prediabetes Using Different

Definitions Presented as or (95% ClI)

Covariate Prediabetes (Any

Definition) Total (N=176) | (N=7)

FBG (6.1-6.9 mmol/L)

Glucose | hr (7.8-11.1
mmol/L) (N=144)

HbAIc (5.7-6.4%)
(N=49)

OR (95% CI)

OR (95% CI)

OR (95% CI)

OR (95% ClI)

Any type of Dyslipidemia

Unadjusted OR (95% ClI)
Adjusted for age
Adjusted for BMI
Adjusted for age and BMI

1.91(1.33-2.75), 0.000%*
1.45(0.99-2.13), 0.058*
1.62(1.12-2.37), 0.01 I'*¥
1.38 (0.94-2.04), 0.102

2.12(0.41-10.9), 0.372
1.31 (0.24-7.13), 0.752
1.77 (0.33-9.45), 0.505
1.31 (0.24-7.14), 0.752

1.70 (1.15-2.51), 0.008*
1.29(0.85-1.95), 0.226
1.48 (0.99-2.22), 0.056
1.25 (0.82-1.89), 0.301

2.52 (1.31-4.84), 0.006*
1.77 (0.89-3.49), 0.103
1.96 (1.00-3.83), 0.051
1.66 (0.83-3.27), 0.152

High TC

Unadjusted OR (95% ClI)
Adjusted for age
Adjusted for BMI
Adjusted for age and BMI

1.66(1.06-2.62), 0.028*
1.13(0.70-1.84), 0.626
1.46(0.92-2.32), 0.112
1.09(0.67-1.78), 0.717

2.14(1.05-11.17), 0.369
1.19 (0.22-6.46), 0.840
1.86 (0.35-9.88), 0.466
1.19 (0.22-6.47), 0.839

1.42 (0.87-2.30), 0.162
0.96 (0.57-1.62), 0.890
1.27 (0.78-2.08), 0.343
0.96 (0.57-1.61), 0.866

1.82 (0.91-3.62), 0.090
1.11 (0.54-2.32), 0.769
1.50 (0.74-3.04), 0.263
1.09 (0.52-2.27), 0.817

High TG

Unadjusted OR (95% ClI)
Adjusted for age
Adjusted for BMI
Adjusted for age and BMI

1.60(1.02-2.49), 0.040*
1.04(0.64—1.68), 0.881
1.05(0.65—-1.70), 0.843
0.97(0.60-1.58), 0.909

6.86 (1.51-31.1), 0.013*
3.78 (0.89-17.8), 0.093
5.97 (1.24-28.8), 0.026*
3.77 (0.79-17.9), 0.095

1.45 (0.90-2.35), 0.131
0.99 (0.59-1.65), 0.961
1.19 (0.72-1.96), 0.501
0.94 (0.56-1.57), 0.805

2.15 (1.11—4.16), 0.023*
130 (0.65-2.62), 0.463
1.54 (0.77-3.06), 0.222
118 (0.58-2.38), 0.645

High LDL-C

Unadjusted OR (95% ClI)
Adjusted for age
Adjusted for BMI
Adjusted for age and BMI

1.99(1.39-2.85), 0.000%
1.56(1.06-2.27), 0.022*
1.75(1.21-2.52), 0.003*
1.50(1.02-2.19), 0.037*

1.29 (0.29-8.83), 0.738
0.87 (1.87-4.08), 0.864
1.29 (0.28-5.83), 0.738
0.88 (0.19-4.12), 0.866

172 (1.17-2.53), 0.006*
133 (0.89-1.99), 0.168
1.5 (1.04-2.29), 0.030*
1.30 (0.86-1.95), 0.21

2.09 (1.16-3.76), 0.014*
1.51 (0.82-2.79), 0.191
1.69 (0.93-3.09), 0.088
1.40 (0.75-2.61), 0.286

Low HDL-C

Unadjusted OR (95% Cl)
Adjusted for age
Adjusted for BMI
Adjusted for age and BMI

1.22(0.86-1.93), 0.221
0.94 (0.61—1.45), 0.779
.14 (0.75-1.72), 0.539
0.91(0.59-1.40), 0.667

4.44 (0.98-20.1), 0.053
253 (0.53-12.1), 0.244
4.02 (0.88-18.3), 0.072
2.51 (0.53—11.9), 0.249

1.01(0.65-1.57), 0.963
0.75 (0.47-1.20), 0.227
0.90 (0.57—1.41), 0.634
0.73 (0.46-1.17), 0.197

2.23 (1.22-4.10), 0.010
.53 (0.80-2.91), 0.199
1.95 (1.05-3.63), 0.053
.54 (0.81-2.93), 0.193

Note: *Statistically significant result (p-value<0.05).

In conclusion, our study showed that there is a high
prevalence of prediabetes among attendees of PHC in
Jeddah reaching 29%, with IGT accounting for the majority
of the detected cases. Dyslipidemia was present in 54% of
the total population, with high LDL-C in particular being
associated with an increased probability of prediabetes after
adjusting for age and BMI.

Our study has points of strengths as well as limitations.

The main strength of this study is that it is the first in-
depth study in the Saudi population using different defini-
tions of prediabetes and the commonly used components
of the lipid profile.

The major limitation is a common limitation to all similar
cross-sectional studies in that an association can be only
suggested, but a cohort study is needed to verify any made
suggestions. Therefore, based on our results, recommenda-
tion for universal screening of all dyslipidemic patients
would require further cohort studies to determine the down-
stream effects of screening.

Early detection of prediabetes will help to initiate dietary
and lifestyle strategies, or even pharmacotherapy as appro-
priate, in order to prevent or delay the progression to overt
T2DM,* and thereby delay its associated increased risk of
CVD.'? Keeping in mind the high prevalence of T2DM in
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the Saudi population, there is an urgent need for effective

prediabetes screening and prevention programs that should

be designed, taking into account the identified predictors, as

well as screening for prediabetes among dyslipidemic

patients vs screening among other at-risk populations.
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