
Dyslipidemia and associated cardiovascular
risk factors in HIV-positive and
HIV-negative patients visiting ambulatory
clinics: A hospital-based study

Minyahil A. Woldu1,2 , Omary Minzi1 and Ephrem Engidawork2

Abstract
Background: Dyslipidemia is a well-known risk factor for cardiovascular disease (CVD), accounting for more than half of

all instances of coronary artery disease globally (CAD).

Purpose: The purpose of this study was to determine lipid-related cardiovascular risks in HIV-positive and HIV-negative

individuals by evaluating lipid profiles, ratios, and other related parameters.

Methods: A hospital-based study was carried out from January 2019 to February 2021 in both HIV+ and HIV-

ambulatory patients.

Results: High TG (p= .003), high TC (p= .025), and low HDL (p < .001) were all associated with a two-fold increased

risk of CVD in people aged 45 and up. Due to higher TG (p < .001) and lower HDL (p < .001), males were found to have a

higher risk of atherogenic dyslipidemia. A twofold increase in the likelihood of higher TG levels has been associated with

smoking (p= .032) and alcohol intake (p= .022). A twofold increase in a high TC/HDL ratio and an elevated TG/HDL

ratio was observed with an increase in waist-to-height ratio (p= .030) and a high level of FBS (126 mg/dl) and/or validated

diabetes (p= .017), respectively. In HIV+ participants, central obesity (p < .001), diabetes (p < .001), and high blood pres-

sure (p < .001) were all less common than in HIV- participants.

Conclusions: Dyslipidemia is linked to advanced age, male gender, diabetes, smoking, alcohol consumption, and

increased waist circumference, all of which could lead to an increased risk of CVD, according to the study. The study

also revealed that the risks are less common in HIV+ people than in HIV-negative ambulatory patients.
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Introduction
Dyslipidemia is a well-known risk factor for cardiovascular
disease (CVD), accounting for more than half of all
instances of coronary artery disease (CAD) globally.1 The
mechanism of atherosclerosis that leads to CVD is difficult
to diagnose before the appearance of serious clinical out-
comes such as CVD-related death, myocardial infarction
(MI), or stroke.2 Several studies have found a wide
number of CVD risk variables, which can be split into non-
modifiable risk factors like age and gender and modifiable
risk factors including smoking, blood pressure (BP), and
diabetes mellitus (DM).3 Because low-density lipoprotein
cholesterol (LDL-C) is the principal cholesterol-carrying
lipoprotein and is believed to be the main atherogenic lipo-
protein,4 its levels are optimized in primary and secondary
prevention measures to minimize cardiovascular risks.5

Other lipoproteins, such as high-density lipoprotein choles-
terol (HDL-C) or very-low-density lipoprotein (VLDL),
have also been found to have a role in atherogenesis on mul-
tiple occasions.6–8
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Excessive weight gain, such as for overweight &
obesity, has emerged as a major global health concern,9

increasing the risk of DM and CVD.10,11 Despite this
link, there are obese patients without metabolic abnormal-
ities known as “metabolically healthy obese” (MHO), as
well as normal-weight patients with metabolic abnormal-
ities known as “metabolically unhealthy normal weight”
(MUH-NW).12–15 Individuals of normal weight who are
at an increased risk of metabolic illnesses such as type 2 dia-
betes (T2DM) are classified as MUH-NW. MHO is usually
diagnosed based on normal glucose and lipid metabolism
indicators, as well as the absence of hypertension (HTN),
whereas MUH-NW are individuals of normal weight who
are at an elevated risk of metabolic illnesses such as DM
and HTN.16,17

Waist circumference (WC) and waist-to-height ratio
(WHtR), in addition to BMI, can be utilized as surrogate
biomarkers of body fat centralization and cardiovascular
risks.18 Finding risk variables to target to avoid or minimize
mortality risk has thus become vital, even in people of
normal weight.15,19,20 However, there are no universally
accepted standards for establishing whether or not
someone is metabolically healthy.20

In clinical investigations, hyperinsulinemia or insulin
resistance (IR) and carotid intima-media thickness (CIMT)
are widely utilized biomarkers for predicting lipid-associated
cardiovascular risk.21,22 Nonalcoholic fatty liver disease
(NAFLD) is also connected to IR, hyperglycemia, and
T2DM.23,24 To predict and diagnose a wide range of
lipid-related risks, a variety of biomarkers, both specific
and non-specific, can be utilized and are available.25,26 For
many patients, reliable measurement of several techniques
in clinical practice is difficult or impossible due to a
variety of factors.27 The use of simple rapid tests to establish
lipid profiles is gaining popularity due to its cost-
effectiveness and time-saving capabilities.15,28,29 Even if dis-
parities in discriminating power among populations, as well
as variations in rapid test cut-off points, remained an issue.15

HIV-positive people are known to have an increased risk
of cardiovascular disease (CVD) for a variety of reasons,
including pathophysiology and the use of antiretroviral
therapy (ART). However, this risk, which is prevalent in
people living with HIV/AIDS (PLWHA), must be com-
pared to other people with chronic conditions and who
are not using ART drugs. As a result, the goal of this
study was to determine lipid-related cardiovascular risks

in HIV-positive compared to HIV-negative individuals by
evaluating lipid profile patterns, ratios, and other related
parameters.

Methods

Study design, period, and setting
Patients visiting the HIV and adult ambulatory clinics of
Zewditu Memorial Hospital (ZMH), Addis Ababa, Ethiopia,
were studied in a hospital-based observational study from
January 25, 2019, to February 25, 2021. This institution has
been at the forefront of establishing and launching ART
therapy services in Ethiopia since 2003.30 In addition to
HIV counseling and testing, sexually transmitted infection ser-
vices, and post-exposure prophylaxis treatments, it offers
various clinical services and palliative care to the general
public. As a general hospital, it provides a wide range of ser-
vices through its clinics, departments, and wards. Every
month, ZMH serves approximately 1163 HIV-positive
patients and over 3000 HIV-negative patients.

Study population
The source population consisted of patients who came to
ZMH for treatment of HIV and other chronic illnesses.
Patients who met the study’s inclusion criteria made up
the study’s population.

Inclusion and exclusion criteria
Inclusion criteria. The study included all patients who were
18 years or older, had at least three appointments com-
pleted, and were willing to participate.

Exclusion criteria. During the cohort period, severely unwell
patients, and pregnant and breastfeeding women were
excluded. Patients with HIV who went to ambulatory
clinics for reasons other than ART were also excluded so
as to avoid double entry.

Sample size determination and sampling technique
The following sample size estimation of independent cohort
studies was used to calculate the sample size for the study
population.31

n = Z1−α/2
���������������������
(1+ 1/m)p∗(1− p)

√ + Z1−β

��������������������������
p∗0(1− p0/m)p1(1− p1)

√[ ]2

(p0 − p1)2

2 JRSM Cardiovascular Disease



The sample size was calculated using a two-sided signifi-
cance criterion (1-alpha) of 95%, a power (1-beta, percent
probability of detecting) of 80%, a ratio of Unexposed/
Exposed= 1, and a percentage of Exposed with Outcome
of 11.3%.32 A sample size of (n= 620) determined with
10% contingency for (n= 320) HIV-positive and the rest
(n= 300) HIV-negative group. The baseline sample size
was complete for (n= 510) participants comprising 288
HIV+ and 222 HIV-negative patients. To enroll study par-
ticipants, a systematic random sampling technique was
adopted.

Data collection
Laboratory testing, clinical examinations and measure-
ments, patient interviews, and chart reviews were used to
gather detailed information about the participants. The
structured questionnaire employed by the WHO stepwise
method for non-communicable disease risk factor surveil-
lance was adapted for a face-to-face interview (STEPS-
2014).33 The questionnaire asks about age, religion, civil
status, address, educational level, occupation, monthly
income, substance use (tobacco, alcohol, coffee, Khat
plant use), and use of any prescription and non-prescription
medications. Height and weight (body mass index/ BMI),
waist circumferences (WC), blood pressure (BP),
fasting blood sugar (FBS), and lipid profile were deter-
mined through a physical examination and laboratory tests.

Study procedure
All participants in this study were classified as HIV+ if
they were registered at an ART clinic for follow-up treat-
ment, and HIV-negative if they were registered at an
adult ambulatory clinic for follow-up care and tested nega-
tive for HIV within the last 6 months.

Borderline, high, and very high cholesterol values
were frequently used to mark severity and classify treatment
options considering bad cholesterol.34 Low and very low
were terms that were used to describe good cholesterol,
and high-density lipoprotein (HDL).35,36

Dyslipidemia37 is defined when one or more of the
following are present in both males and females aged
19 and up. 1. Total cholesterol (TC) > 240 mg/dl;
2. non-high-density lipoprotein (non-HDL-C) > 130;
3. Low density lipoprotein (LDL) > 160 mg/dl; 4.
TG > 201 mg/dL in both males (M) and females (F)
aged 19 and up, and 5. When HDL-C <40 mg/dL (M) or
<50 mg/dL (F).

The following Cholesterol Ratios to Predict CVD were
employed. 38 1. Waist circumference: Overweight: >94
cm (M); >80 cm (F); Obesity: >102 cm (M); >88 cm (F).
2. Waist to height ratio: Overweight: 0.53 to 0.89 (M) &
0.49 to 0.84 (F); Obesity: ≥0.90 cm (M); ≥0.85 cm (F).
3. TC/HDL-C ratio: Ideal: Less than 3.5 (M) < 3.0 (F);

Moderate: 3.5 to 5.0 (M) 3.0 to 4.4 (F); High: More than
5.0 (M) > 4.4 (F). 4. LDL-C/HDL-C ratio: Ideal, less than
2.5; Moderate, 2.5 to 3.3; High, more than 3.3. 5. HDL/
LDL ratio: Ideal, more than 0.4; Moderate, 0.4 to 0.3;
High, less than 0.3. 6. TG/HDL ratio: Ideal: Less than 3.5
(M) < 3.0 (F); Moderate: 3.5 to 5.0 (M) 3.0 to 4.4 (F);
High: More than 5.0 (M) > 4.4 (F).

Instruments
Omron HEM 7203 was used to measure BP (Omron
Healthcare Co. Ltd, Kyoto, Japan). The devices were cali-
brated regularly to ensure correct validation. The accuracy
of the devices was also tested using a Mercury sphygmo-
manometer. Before taking measurements, an appropriate
BP arm cuff in suitable sizes was applied. Before BP mea-
sures, participants were allowed to sit and relax for 5 min
without talking, with their legs uncrossed and their arms
supported at heart level. The mean of three BP readings
taken from the right arm with a 5-min interval was used
for analysis.38,39 SIEMENS (Dimension EXL 200
Integrated Chemistry System), Omnia Health (CS-T240
Auto-Chemistry Analyzer), and LipidPlus® were used to
examine lipid profiles and glucose levels.

Data analysis
IBM statistics software version 25 for Windows was used to
code, double-enter, and analyze the data. All categorical
characteristics were categorized as 0 or 2 (for females
with no responses and HIV-negative) or 1 (for males with
yes responses and HIV+ ). The dependent variables were
coded as dichotomous measurements (low-risk was coded
as ‘0 or 2’ and ‘Moderate to high-risk’ was coded as ‘1’).

To present sociodemographic data, incidence, and
prevalence data, descriptive statistics were used. The con-
nections of predictors with the outcome variables were
determined using logistic regression analysis. To control
the effect of confounders, independent variables with a
p-value of 0.20 in the bivariate logistic regression were
incorporated into multivariate logistic regression.
Statistical significance was defined as a 95% confidence
interval and a p-value of less than 0.05.

Results

General characteristics of study participants
When compared to participants younger than 45 years
old, those aged 45 and more were twice as likely to
have high TG (p= .003), high TC (p= .025), and low
HDL (p < .001). Males were 2 times as likely as
females to have high TG (p < .001) and 6 times as
likely to have low HDL-C (p < .001).
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Smokers (p= .032) and alcoholics (p= .022) had twice
the amount of high TG as non-smokers and non-alcoholics,
respectively. Those who consumed alcohol, on the other
hand, were less likely to have high TC (p= .044) than
those who were not. Other factors like civil status, family
history, and HIV status had no significant impact on the
specific dyslipidemias. Details are shown in Table 1.

When it came to the TC/HDL-C ratio, the male gender
was less likely to be associated with a moderate to a high
level of TC/HDL ratio (p < .001), whereas WHtR
(p= .030), and high FBS and/or confirmed DM
(p= .017) were two-fold more likely to be associated
with an elevated TC/HDL ratio after correcting for the
confounders. Other variables such as MUH-NW and

Table 2. Total cholesterol to high-density lipoprotein cholesterol ratio among participants at the zewditu memorial hospital in Addis

Ababa, Ethiopia, 2021.

Description

TC/HDL ratio

COR (95% CI) P. value AOR (95% CI) P valueModerate to high Normal

Age ≥45 years
>/= 40 264 (73.7) 98 (64.5) 1.548 (1.030, 2.325) .036 1.345 (.842, 2.148) .215

<45 94 (26.3) 54 (35.5)

Gender (M)
Male 131 (36.6) 82 (53.9) .493 (.335,.724) <.001 .468 (.304,.720) .001

Female 227 (63.4) 70 (46.1)

Civil status
Married 171 (47.8) 84 (55.3) .740 (.506, 1.084) .122 .690 (.459, 1.037) .074

Else 187 (52.2) 68 (44.7)

Edu
College & above 120 (33.5) 56 (36.8) .864 (.582, 1.284) .471

Else 238 |(66.5) 96 (63.2)

Monthly income
>/= 50 USD 193 (53.9) 79c (52.0) 1.081 (.739, 1.581) .688

<50 USD 165 (46.1) 73 (48.0)

Family history
Yes 81 (22.7) 29 (19.1) 1.963 (1.256, 2.000) .366

No 235 (65.6) 120 (78.9)

Central Obesity
WC >35′ (F) 0r ≤ 40’ (M) 125 (34.9) 22 (14.5) 3.170 (1.920, 5.234) <.001 1.478 (.803, 2.723) .210

WC ≤ 35′ (F) 0r >40′ (M) 233 (65.1) 130 (85.5)

BMI
Over-weight & Obesity 113 (31.6) 27 (17.8) 2.135 (1.332, 3.423) .002 1.283 (.764, 2.154) .346

Normal-BMI 245 (68.4) 125 (82.2) 1

High FBS or Confirmed DM
FBS ≥ 126 mg/dl or DM 113 (31.6) 27 (17.8) 2.135 (1.332, 3.423) .002 1.739 (1.052, 2.875) .031

FBS < 126 mg/dl or No DM 245 (68.4) 125 (82.2)

SBP >120 & DBP>80 or HTN
Pre-HTN and HTN 214 (59.9) 71 (46.7) 1.707 (1.165, 2.503) .006 1.473 (.960, 2.261) .076

Normal BP 143 (40.1) 81 (53.3)

MUH_NW
Yes 224 (62.6) 100 (65.8) .869 (.584, 1.294) .490

Else 134 (37.4) 52 (34.2)

MHO
Yes 87 (24.3) 30 (19.7) 1.306 (.819, 2.082) .263

Else 271 (75.7) 122 (80.3)

WHtR
>.50 248 (69.3) 74 (48.7) 2.376 (1.610, 3.508) <.001 1.676 (1.052, 2.669) .030

Else 110 (30.7) 78 (51.3)

HIV status
HIV+ 202 (70.1) 86 (29.9) .994 (.678, 1.457) .974

HIV- 156 (70.3) 66 (29.7)

Moderate to high, >/= 3. 5 (M) & >/= 3.0 (F); Normal, <3.5 (M) & <3.0 (F) .
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MHO showed no significant association with TC/HDL-C
ratio (Table 2).

Before and after adjusting for confounders, none of
the covariates were shown to have a significant link
with increasing LDL/HDL-C ratio (Table 3).

Age, central obesity, BMI, DM, HTN, and WHtR were
all found to be linked with higher TG/HDL-C ratios, but
after controlling for variables, only DM (hyperglycemia)
was shown to be substantially associated with high TG/

HDL-C ratio (AOR= 1.597, 95 percent CI (1.061, 2.404;
p= .025). Details are shown in Table 4.

Discussion
Only a few studies have been found in the scholarly
literature that compares HIV-negative ambulatory patients
with chronic illnesses to HIV-positive patients.40,41

Dyslipidemia has been linked to a higher risk of CVD in

Table 3. Low-density lipoprotein cholesterol to high-density lipoprotein cholesterol ratio among study participants at the zewditu
memorial hospital in Addis Ababa, Ethiopia, 2021.

Characteristics

LDL/HDL ratio

COR (95% CI) P value AOR (95% CI) P valueModerate to high Normal

Age ≥45 years
>/= 40 177 (74.4) 185 (68.0) 1.365 (.927, 2.009) .115 1.229 (.810, 1.864) .332
<45 61 (25.6) 87 (32.0)
Gender (M)
Male 98 (41.2) 115 (42.3) .956 (.672, 1.360) .801
Female 140 (58.8) 157 (57.7)
Civil status
Married 118 (49.6) 137 (50.4) .969 (.684, 1.372) .859
Else 120 (50.40 135 (49.6)
Address
Kirkos 94 (39.8) 96 (35.6) 1.200 (.837, 1.721) .322
Else 142 (60.2) 174 (64.4)
Educational status
College & above 36.6% 32.7% 1.185 (.822, 1.708) .364
Else 63.4% 67.3%
Monthly income
>/= 50 USD 137 (57.6) 135 (49.6) 1.377 (.970, 1.954) .074 1.385 (.965, 1.987) .077
<50 USD 101 (42.4) 137 (50.4)
Family history
Yes 54 (22.8) 56 (20.6) 1.138 (.746,.1737) .548
No 183 (77.2) 216 (79.4)
Central Obesity
WC >35′ (F) 0r ≤ 40′ (M) 78 (32.8) 69 (25.4) 1.434 (.976, 2.107) .066 1.207 (.769, 1.894) .413
WC ≤ 35′ (F) 0r >40′ (M) 160 (67.2) 203 (74.6)
BMI
Over-weight & Obesity 76 (31.9) 79 (29.0) 1.146 (.785, 1.672) .479
Normal-BMI 162 (68.1) 193 (71.0)
High FBS or DM
FBS ≥126 or confirmed DM 31.9 (76) 64 (23.5) 1.525 (1.031, 2.254) .034 1.306 (.868, 1.963) .200
FBS <126 or confirmed DM 162 (68.1) 208 (76.5)
High BP or confirmed HTN
SBP>120 mmHg and DBP> 80mmHg 141 (59.5) 144 (52.9) 1.306 (.918, 1.856) .138 1.126 (.774, 1.638) .535
Else 96 (40.5) 128 (47.1)
MUH_NM
BMI <125 Kg/m2 but with DM/HTN 149 (62.6) 175 (64.3) .928 (.647, 1.332) .685
Else 89 (37.4) 97 (35.7)
MHO
BMI ≥125 Kg/m2 but without DM/HTN 51 (21.4) 66 (24.3) .851 (.562, 1.290) .448
Else 187 (78.6) 206 (75.7)
WHtR
>.50 161 (67.6) 161 (59.2) 1.442 (1.002, 2.074) .049 1.221 (.801, 1.860) .354
Else 77 (32.4) 111 (40.8)
HIV-status
HIV+ 137 (47.6) 151 (52.4) 1.087 (.765, 1.544) .642
HIV- 101 945.5) 121 (54.5)

Moderate to high, ≥ 2.5; Central obesity is according to the NCEP definition (waist circumference >35 inches in Women and >40 inches in men).
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Table 4. Triglyceride to high-density lipoprotein cholesterol ratio among study participants at the zewditu memorial hospital in Addis

Ababa, Ethiopia, 2021.

Characteristics

TG/HDL ratio

COR (95% CI) P value AOR (95% CI) P valueModerate to high Normal

Age ≥45 years
>/= 40 165 (76.7) 197 (66.8) 1.642 (1.102,

2.445)

.015 1.284 (.839, 1.965) .249

<45 50 (23.3) 98 (33.2)

Gender (M)
Male 96 (44.7) 117 (39.7) 1.227 (.860, 1.752) .259

Female 119 (55.3) 178 (60.3)

Civil status
Married 113 (52.6) 142 (48.1) 1.194 (.840, 1.697) .324

Else 102 (47.4) 153 9 (51.9)

Address
Kirkos 83 (39.2) 107 (36.4) 1.124 (.781, 1.618) .528

Else 129 (60.8) 187 (63.6)

Educational status
College & above 70 (32.6) 106 (35.9) .861 (.594, 1.248) .429

Else 145 (67.4) 189 (64.1)

Monthly income
>/= 50 USD 119 (55.3) 153 (51.9) 1.150 (.808, 1.637) .436

<50 USD 96 (44.7) 142 (48.1)

Family history
Yes 51 (23.7) 59 (20.1) 1.239 (.810, 1.894) .323

No 164 (76.3) 235 (79.9)

Central Obesity
WC >35′ (F) 0r ≤ 40′ (M) 75 (34.9) 72 (24.4) 1.659 (1.128,

2.442)

.010 1.204 (.726, 1.996) .473

WC ≤ 35′ (F) 0r > 40′ (M) 140 (65.1) 223 (75.6)

BMI
Over-weight & Obesity 75 (34.9) 80 (27.1) 1.440 (.984, 2.106) .060 1.077 (.696, 1.667) .740

Normal-BMI 140 (65.1) 215 (72.9)

High FBS or DM
FBS ≥126 or confirmed DM 74 (34.4) 66 (22.4) 1.821 (1.230,

2.697)

.003 1.597 (1.061, 2.404 .025

FBS <126 or confirmed DM 141 (65.6) 229 (77.6)

High BP or confirmed HTN
SBP>120 mmHg and DBP> 80mmHg 136 (63.3) 149 (50.7) 1.675 (1.170,

2.400)

.005 1.422 (.967, 2.092) .073

Else 79 (36.7) 145 (49.3)

MUH_NM
BMI <125 Kg/m2 but with DM/HTN 140 (65.1) 184 (62.4) 1.126 (.781, 1.624) .525

Else 75 (34.9) 111 (37.6)

MHO
BMI ≥125 Kg/m2 but without DM/

HTN
52 (24.2) 65 (22.0) 1.129 (.745, 1.712) .568

Else 163 (75.8) 230 (78.0)

WHtR
>.50 152 (70.7) 170 (57.6) 1.774 (1.221,

2.578)

.003 2.975 (.317,

27.967)

.340

Else 63 (29.3) 125 (42.4)

HIV status
HIV+ 123 (42.7) 165 (57.3) .994 (.678, 1.457) .974

HIV- 92 9(41.4) 130 (58.6)

Central obesity (AOR= .316, 95 percent CI (.186,.538), p < .001), diabetes (AOR= .330, 95 percent CI (.203,.535), p < .001), and high blood pressure

(AOR= .339 (.227,.507), p < .001) were all less common in HIV+ participants than in HIV- participants. WHtR (AOR= 2.973 (1.831, 4.828), p < .001) was

the only type of dyslipidemia factor that was substantially linked with HIV+ subjects.
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ambulatory diabetic patients,42,43 and it is also seen often
in HIV-positive patients on protease inhibitors.44 In clin-
ical settings, assessing and quantifying risk in these popu-
lations through comparative research could be highly
useful for optimal drug therapy management. The
purpose of this study was to use data from ambulatory
individuals’ lipid profiles to predict the risk of CVD.

Table 1 shows that people aged 45 and up had a two-fold
increased risk of CVD in the form of elevated TG
(AOR= 2.161, 95% CI (1.311, 3.563), p= .003), elevated
TC (AOR= 2.017, 95% CI (1.092, 3.726), p= .025), and
a decline in HDL (AOR= 2.410, 95% CI (1.569, 3.701),
regardless of the HIV status. Several studies have found a
link between age and dyslipidemia, albeit the specific

Table 5. Dyslipidemia based on HIV status of the participants at the zewditu memorial hospital in Addis Ababa, Ethiopia, 2021.

HIV-positive HIV-negative COR (95% CI) P value AOR (95% CI) P value

BMI
Over-weight and obesity (≥ 25 kg/m2) 92 (31.9) 63 (28.4) 1.185 (.808,

1.737)

.386

Normal (<25 kg/m2) 196 (68.1) 159 (71.6)

Obesity (NCEP)
WC >35 inch inWomen and >40 inch in men 68 (23.6) 79 (35.6) .559 (.380,.824) .003 .316 (.186,.538) <.001

WC</= 35 inch inWomen and </= 40 inch in
men

220 (76.4) 143 (64.4)

High FBS or DM
FBS ≥126 or confirmed DM 50 (17.4) 90 (40.5) .308 (.205,.462) <.001 .330 (.203,.535) <.001

Else (<126) 238 (82.6) 132 (59.5)

High BP or confirmed HTN
SBP>120 mmHg and DBP> 80mmHg 129 (44.9) 156 (70.3) .345 (.345,.500) <.001 .339 (.227,.507) <.001

Else 158 (55.1) 66 (29.7)

MUH_NM
BMI <125 Kg/m2 but with DM/HTN 168 (58.3) 156 (70.3) .592 (.409,.858) .006 .583 (.317, 1.074) .084

Else 120 (41.7) 66 (29.7)

MHO
BMI ≥125 Kg/m2 but without DM/HTN 80 (27.8) 37 (16.7) 1.923 (1.242,

2.977)

.003 1.206 (.563,

2.582)

.630

Else 208 (72.2) 185 (83.3)

High TC
≥240 mg/dl 41 (14.2) 36 (16.2) .536 (.527, 1.395) .858

< 240 mg/dl 247 (85.8) 186 (83.8)

High Non-HDL-C
≥130 mg/dl 163 (56.6) 131 (59.0) .906 (.635, 1.292) .585

<130 mg/dl 125 (43.4) 91 (41.0)

High LDL-C
≥160 mg/dl 42 (14.6) 31 (14.0) 1.052 (.637,

1.736)

.843

<160 mg/dl 246 (85.4) 191 (86.0)

LDL/HDL ratio
>/= 2.5 moderate to high 137 (47.6) 101 (45.5) 1.087 (.765,

1.544)

.642

<2.5 normal 151 (52.4) 121 (54.5)

TC/HDL ratio
>/= 3. 5 (M) & >/= 3.0 (F) Moderate to high 202 (70.1) 156 (70.3) .994 (.678, 1.457) .974

<3.5 (M) & <3.0 (F) Normal 86 (29.9) 66 (29.7)

TG/HDL ratio
>/= 3. 5 (M) & >/= 3.0 (F) Moderate to high 123 (42.7) 92 (41.4) 1.053 (.739,

1.502)

.774

<3.5 (M) & <3.0 (F) Normal 165 (57.3) 130 (58.6)

WHtR
>.50 193 (67.0) 199 (58.1) 1.465 (1.019,

2.105)

.039 2.973 (1.831,

4.828)

<.001

Else 95 (33.0) 93 (41.9)
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cut-off age differs depending on the scientific literature.45,46

According to one study, the prevalence of dyslipidemia
rises in tandem with the progression of diabetes mellitus
as people get older.47 As liver and kidney function deterio-
rates with age, it is also possible that this will affect lipid
metabolism, leading to dyslipidemia.48,49

Males were found to have a greater risk of dyslipide-
mia due to higher TG (AOR= 2.107, 95% CI (1.401,
3.167), p < .001), and lower HDL (AOR= 6.982, 95%
CI (4.686, 10,402), p < .001). A high TG and low HDL
describe atherogenic dyslipidemia and insulin resistance,
which is also a risk factor for CAD and stroke.50,51

Atherogenic dyslipidemia was more common in men
than in women, which could be because most men
smoke and are genetically predisposed to lipid-related
CVD. This finding was supported by several other
investigations.52,53

As stated above concerning gender, smoking has been
linked to a higher TG level (p= .032), with smokers
being two times more likely than non-smokers.54 The
likely explanation is that smoking impairs the function of
lipoprotein lipase and hormone-sensitive lipase, both of
which are regulated by insulin and catecholamines,
causing dysregulation and an increase in TG levels.55

This finding was consistent with prior research that linked
cigarette smoking to an increased risk of atherosclerosis,56

and also several other studies.57–59

Alcohol consumption was also linked to higher TG
levels, with the odds being doubled in alcoholics compared
to non-alcoholics (p= .022). Epidemiologic data generally
demonstrate an inverse relationship between CAD risk
and moderate alcohol consumption, which is characterized
in various ways but roughly equates to 1 to 2 pints of beer
per day.60 The influence of fasting TG level arising from the
effect of alcohol in liver cells can be explained in connec-
tion with the involvement of underlying genetic disorders
of TG metabolism in increasing TG with alcohol consump-
tion.60,61 This finding is in agreement with several other
studies.58,59,62

Lipoprotein ratios can provide information on risk
variables that are difficult to measure using traditional
methods, and they may be a better reflection of meta-
bolic and clinical interactions between lipid frac-
tions.63,64 Because lipoprotein ratios are underutilized
in cardiovascular prevention but can help with risk
assessment,65 we used the three most frequent types
of ratios to predict the risks in this investigation as
shown in table 2.

An increase in WHtR resulted in a twofold rise in a
high-Tc/HDL ratio (AOR= 1.676, 95% CI (1.052, 2.669),
p= .030). Because the population’s height remains constant
over time, the only element that influences this could
become the WC. According to the findings, utilizing
WHtR as an indicator of ‘early health risk’ is easier and
more accurate than using a matrix based on BMI or waist

circumference alone.66 Hence, the measurement could be
used to track the risk of CAD and NAFLD.

A high level of FBS (≥ 126 mg/dl) and/or verified DM
(p= .017) were also connected to a two-fold greater risk
of having an elevated TC/HDL ratio. The association
between a high WHtR and DM is best explained by the
fact that these individuals are prone to metabolic distur-
bances that can lead to central obesity. This is well
addressed in various scientific findings.66,67 Individuals
who have increased WHtR could also be prone to
develop, CAD, NAFLD, or stroke.68–72 This ratio determin-
ation has also been shown to be a better predictor of CIMT
advancement than HDL-C or LDL-C alone in a prospective
investigation.73,74

Table 4 shows the other lipoprotein ratio, TG/HDL-C,
and only DM (hyperglycemia) was shown to be signifi-
cantly linked with it (AOR= 1.597, 95% CI (1.061,
2.404; p= .025), indicating metabolic dysregulation in
this population and its contribution to dyslipidemia once
again. The TG/HDL-C ratio can be used to detect IR, cardi-
ometabolic risk, and CVD (9, 10). As a result, a widely
available and standardized measurement of the TG/
HDL-C ratio is expected to aid clinicians in identifying
individuals who are not just IR but also have dyslipide-
mia.15 A high TG/HDL-C ratio has also been revealed to
be a strong predictor of major adverse cardiac events
(MACE) such as cardiac death, nonfatal MI, or reinterven-
tion, as well as an independent predictor of long-term all-
cause mortality.75 Several studies have also used the TG/
HDL-C ratio to determine childhood obesity-related
CVD.76,77

As shown in table 5, dyslipidemias and related factors were
compared based on HIV status, and variables like central
obesity (AOR= .316, 95% CI (.186,.538), p < .001), diabetes
(AOR= .330, 95% CI (.203,.535), p < .001), and high blood
pressure (AOR= .339 (.227,.507), p < .001) were all less
common in the HIV+participants than in the HIV-negatives.
The most plausible explanation is that two-thirds of
HIV-negative participants had diabetes mellitus (DM), and
the rest had other conditions that contributed to the disparities.
Diabetes mellitus, as previously noted, is the leading cause of
dyslipidemia and CVD in persons aged 45 and up.78,79

Limitation of the study
Because the data was only obtained from a single hospital,
the study cannot be considered a representative of all HIV+
and HIV− ambulatory patients. Again, since clinical events
or surrogate evidence such as coronary plaque was not
determined using computed CT, the lipid-related CVD
risk calculated in this study may not represent a genuine
CVD. During the follow-up phase, good application of pre-
ventive clinical guidelines and a healthy lifestyle modifica-
tion can also help to reduce the risk of CVD.
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Conclusion
Dyslipidemia is linked to advanced age, male gender, dia-
betes, smoking, alcohol consumption, and increased waist
circumference, all of which could lead to an increased
risk of CVD, according to the study. The study also
revealed that the risks are less common in HIV+ people
than in HIV-negative ambulatory patients. Diabetes melli-
tus was the most common cause of dyslipidemia and cardio-
vascular disease in people aged 45 and up.
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Operational definitions

Terms Interpretations

Alcohol-consumption defined as the use of any form of alcohol-based beverages whether locally produced or

manufactured in industries, and used regularly in any interval ranging from days to month by the

participant/s at present in any amount. Occasional intakes for holidays, ceremonies, a greater

than monthly interval intakes were neglected.

Cigarette smoking defined as the active use of tobacco whether locally produced or manufactured in industries, and is

being used regularly by the participant/s at present in any form or amount on a daily, weekly

basis, or monthly intervals.

Coffee- consumption defined as the use of coffee whether locally produced or manufactured in industries, and is being

used regularly by the participant/s at present in any amount on a daily or weekly basis.

Family history of cardiometabolic
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defined concerning the positive history of cardiovascular diseases (diabetes, hypertension, heart

failure, coronary heart disease, or dyslipidemia) in a first-degree relative.

HIV- negative An individual on follow-up care of adult ambulatory clinics for other chronic diseases management

such as diabetes, hypertension, etc., and have no HIV during enrollment.

HIV- positive An individual confirmed HIV+ by either antigen or antibody tests and has already initiated

combination ART (cART) by attending the ART follow-up service.

Khat-chewing defined as the regular use of Khat leaves by the participant/s at present in any form or amount on a

daily, weekly basis, or monthly intervals.

MHO Defined as metabolically healthy obese patients16 and they are overweight/ obesity patients

(≥25 Kg/m2) but without dyslipidemia, T2DM, or HTN.

MUH-NW Defined as metabolically unhealthy normal weight16 and participants within the normal BMI
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Traditional medicine defined as the use of any non-conventional medicine that was prescribed in any form of remedies

to be administered to any part of the body and that is being used at present in any amount and

any interval.

WHtR Defined asWaist to Height Ratio and if it is greater than 0.5 in adults are considered to be a risk for

cardiometabolic disorders.80

10 JRSM Cardiovascular Disease

https://orcid.org/0000-0002-3163-0326
https://orcid.org/0000-0002-3163-0326


8. Grundy SM, Arai H, Barter P, et al. An international athero-
sclerosis society position paper: global recommendations for
the management of dyslipidemia-full report. J Clin Lipidol
2014; 8: 29–60.

9. Klop B, Elte JWF and Cabezas MC. Dyslipidemia in obesity:
mechanisms and potential targets. Nutrients 2013; 5: 1218–
1240.

10. Despres J. Intra-abdominal obesity: an untreated risk factor
for type 2 diabetes and cardiovascular disease. J Endocrinol
Investig 2006; 29: 77.

11. Shen J, Goyal A and Sperling L. The emerging epidemic of
obesity, diabetes, and metabolic syndrome in China.
Cardiol Res Pract 2012; 2012: 178675.

12. Caleyachetty R, Thomas GN, Toulis KA, et al. Metabolically
healthy obese and incident cardiovascular disease events
among 3.5 million men and women. J Am Coll Cardiol
2017; 70: 1429–1437.

13. Mathew H, Farr OM and Mantzoros CS. Metabolic health and
weight: understanding metabolically unhealthy normal weight
or metabolically healthy obese patients. Metab, Clin Exp
2016; 65: 73–80.

14. Stefan N, Schick F and Häring H-U. Causes, characteristics,
and consequences of metabolically unhealthy normal weight
in humans. Cell Metab 2017; 26: 292–300.

15. Borrayo G, Basurto L, González-Escudero E, et al.
TG/HDL-C RATIO AS CARDIO-METABOLIC
BIOMARKER EVEN IN NORMAL WEIGHT WOMEN.
Acta Endocrinol (Buchar) 2018; 14: 261–267.

16. Eckel N, Mühlenbruch K, Meidtner K, et al. Characterization
of metabolically unhealthy normal-weight individuals: risk
factors and their associations with type 2 diabetes.
Metabolism 2015; 64: 862–871.

17. Blüher M. Metabolically healthy obesity. Endocr Rev 2020;
41: 405–420.

18. Park S-H, Choi S-J, Lee K-S, et al. Waist circumference and
waist-to-height ratio as predictors of cardiovascular disease
risk in Korean adults. Circ J 2009; 73: 1643–1650.

19. Zamboni M, Mazzali G, Zoico E, et al. Health consequences
of obesity in the elderly: a review of four unresolved ques-
tions. Int J Obes 2005; 29: 1011–1029.

20. Primeau V, Coderre L, Karelis A, et al. Characterizing the
profile of metabolically healthy obese patients. Int J Obes
2011; 35: 971–981.

21. Kang ES, Yun YS, Park SW, et al. Limitation of the
validity of the homeostasis model assessment as an index
of insulin resistance in Korea. Metabolism 2005; 54:
206–211.

22. Placzkowska S, Pawlik-Sobecka L, Kokot I, et al. Indirect
insulin resistance detection: current clinical trends and
laboratory limitations. Biomedical Papers of the Medical
Faculty of Palacky University in Olomouc 2019; 163:
187–99.

23. Ortiz-Lopez C, Lomonaco R, Orsak B, et al. Prevalence of
prediabetes and diabetes and metabolic profile of patients
with nonalcoholic fatty liver disease (NAFLD). Diabetes
Care 2012; 35: 873–878.

24. Tanase DM, Gosav EM, Costea CF, et al. The intricate rela-
tionship between type 2 diabetes mellitus (T2DM), insulin
resistance (IR), and nonalcoholic fatty liver disease
(NAFLD). J Diabetes Res 2020; 2020: 3920196.

25. Dona AC, Coffey S and Figtree G. Translational and emer-
ging clinical applications of metabolomics in cardiovascular
disease diagnosis and treatment. Eur J Prev Cardiol 2016;
23: 1578–1589.

26. Imhasly S, Naegeli H, Baumann S, et al. Metabolomic bio-
markers correlating with hepatic lipidosis in dairy cows.
BMC Vet Res 2014; 10: 1–9.

27. Cuda S, CensaniM, JosephM, et al. Pediatric Obesity Algorithm,
presented by the Obesity Medicine Association. 2018.

28. Kalepu S, Manthina M and Padavala V. Oral lipid-based drug
delivery systems–an overview. Acta Pharmaceutica Sinica B
2013; 3: 361–372.

29. Davidson LE, Hudson R, Kilpatrick K, et al. Effects of exer-
cise modality on insulin resistance and functional limitation in
older adults: a randomized controlled trial. Arch Intern Med
2009; 169: 122–131.

30. Yigezu A. Seroprevalence of hepatitis C virus among HIV
infected individuals and comparison of basic laboratory and
clinical parameters at ART clinics of tikur anbessa specialized
and zewditu memorial hospital, Addis Ababa, Ethiopia. Addis
Ababa University, 2014.

31. Kelsey JL, Kelsey WE, Whittemore AS, et al. Methods in
observational epidemiology. Monographs in Epidemiology
and, 1996.

32. Motala AA, Mbanya J-C and Ramaiya KL. Metabolic syn-
drome in sub-saharan Africa. Ethn Dis 2009; 19: S2–S8.

33. WHO. Non-communicable diseases and their risk factors The
WHO STEPwise approach to non-communicable disease risk
factor surveillance (STEPS) Geneva, Switzerland WHO,
2014.

34. Nirosha K, Divya M, Vamsi S, et al. A review on hyperlipid-
emia. International Journal of Novel Trends in
Pharmaceutical Sciences 2014; 4: 81–92.

35. Manninen V, Tenkanen L, Koskinen P, et al. Joint effects of
serum triglyceride and LDL cholesterol and HDL cholesterol
concentrations on coronary heart disease risk in the Helsinki
heart study. Implications for treatment. Circulation 1992;
85: 37–45.

36. Fernandez ML and Webb D. The LDL to HDL cholesterol
ratio as a valuable tool to evaluate coronary heart disease
risk. J Am Coll Nutr 2008; 27: 1–5.

37. clinic C. Cholesterol numbers: what do they mean. © 2021
Cleveland Clinic, 2021.

38. Organization WH. Waist circumference and waist-hip ratio:
report of a WHO expert consultation. Geneva,
Switzerland. 8–11 December 2008. 2011.

39. Muhammad J, Jamial MM and Ishak A. Home blood pressure
monitoring has similar effects on office blood pressure and
medication compliance as usual care. Korean J Fam Med
2019; 40: 335.

40. Sutton MSJ, Pfeffer MA, Moye L, et al. Cardiovascular
death and left ventricular remodeling two years after myo-
cardial infarction: baseline predictors and impact of long-
term use of captopril: information from the survival and
ventricular enlargement (SAVE) trial. Circulation 1997;
96: 3294–3299.

41. Oyeledun B, Sow PS, et al. HIV Infection and Cardiovascular.
42. Etienne M. Short-term changes in viral load and the impact on

a long-term response to treatment among a minority HIV
ambulatory patient population. Morgan State University, 2004.

Woldu et al. 11



43. Grundy SM, Benjamin IJ, Burke GL, et al. Diabetes, and car-
diovascular disease: a statement for healthcare professionals
from the American heart association. Circulation 1999; 100:
1134–1146.

44. Rivellese A, Riccardi G and Vaccaro O. Cardiovascular risk
in women with diabetes. Nutrition, Metabolism and
Cardiovascular Diseases 2010; 20: 474–480.

45. Stein JH. Dyslipidemia in the era of HIV protease inhibitors.
Prog Cardiovasc Dis 2003; 45: 293–304.

46. Shirado M. Dyslipidaemia and age-related involutional
blepharoptosis. J Plast Reconstr Aesthet Surg 2012; 65:
e146–ee50.

47. Egger SS, Bravo AER, Hess L, et al. Age-related differences
in the prevalence of potential drug-drug interactions in ambu-
latory dyslipidaemic patients treated with statins.Drugs Aging
2007; 24: 429–440.

48. Finkelstein EA, Brown DS, Trogdon JG, et al. Age-specific
impact of obesity on prevalence and costs of diabetes and dys-
lipidemia. Value Health 2007; 10: S45–S51.

49. Le Couteur DG, Cogger VC, McCUSKEY RS, et al.
Age-related changes in the liver sinusoidal endothelium: a
mechanism for dyslipidemia. Ann N Y Acad Sci. 2007;
1114: 79–87.

50. Russo G, Piscitelli P, Giandalia A, et al. Atherogenic dysli-
pidemia and diabetic nephropathy. J Nephrol 2020:33:
1001–8.

51. Jeppesen J, Hein HO, Suadicani P, et al. Relation of high TG–
low HDL cholesterol and LDL cholesterol to the incidence of
ischemic heart disease: an 8-year follow-up in the
Copenhagen male study. Arterioscler, Thromb, Vasc Biol
1997; 17: 1114–1120.

52. Al-Mahmood A, Afrin S and Hoque N. Dyslipidemia in
insulin resistance: cause or effect. Bangladesh Journal of
Medical Biochemistry 2014; 7: 27–31.

53. Valensi P, Avignon A, Sultan A, et al. Atherogenic dyslipide-
mia and risk of silent coronary artery disease in asymptomatic
patients with type 2 diabetes: a cross-sectional study.
Cardiovasc Diabetol 2016; 15: 1–10.

54. Pokharel DR, Khadka D, Sigdel M, et al. Prevalence and
pattern of dyslipidemia in Nepalese individuals with type 2
diabetes. BMC Res Notes 2017; 10: 1–11.

55. Waterworth DM, Talmud PJ, Bujac SR, et al. Contribution
of apolipoprotein C-III gene variants to the determination of
triglyceride levels and interaction with smoking in
middle-aged men. Arterioscler, Thromb, Vasc Biol 2000;
20: 2663–2669.

56. Mouhamed DH, Ezzaher A, Neffati F, et al. Association
between cigarette smoking and dyslipidemia.
Immuno-Analyse & Biologie Spécialisée 2013; 28: 195–200.

57. Axelsen M, Eliasson B, Joheim E, et al. Lipid intolerance in
smokers. J Intern Med 1995; 237: 449–455.

58. Eliasson B, Attvall S, Taskinen M-R, et al. The insulin resist-
ance syndrome in smokers is related to smoking habits.
Arterioscler Thromb 1994; 14: 1946–1950.

59. Jonsdottir LS, Sigfússon N, Gunason V, et al. Do lipids, blood
pressure, diabetes, and smoking confer equal risk of myocar-
dial infarction in women as in men? The Reykjavik study. J
Cardiovasc Risk 2002; 9: 67–76.

60. Steinberg D, Pearson TA and Kuller LH. Alcohol and athero-
sclerosis. Ann Intern Med 1991; 114: 967–976.

61. Pitha J, Kovar J and Blahová T. Fasting and nonfasting trigly-
cerides in cardiovascular and other diseases. Physiol Res
2015; 64: S323.

62. Slagter SN, van Vliet-Ostaptchouk JV, Vonk JM, et al.
Associations between smoking, components of metabolic
syndrome and lipoprotein particle size. BMC Med 2013; 11:
1–15.

63. Williams DP, Going SB, Lohman TG, et al. Body fatness and
risk for elevated blood pressure, total cholesterol, and serum
lipoprotein ratios in children and adolescents. Am J Public
Health 1992; 82: 358–363.

64. Millán J, Pintó X, Muñoz A, et al. Lipoprotein ratios:
physiological significance and clinical usefulness in car-
diovascular prevention. Vasc Health Risk Manag 2009;
5: 757.

65. Blake GJ, Otvos JD, Rifai N, et al. Low-density lipoprotein
particle concentration and size as determined by nuclear mag-
netic resonance spectroscopy as predictors of cardiovascular
disease in women. Circulation 2002; 106: 1930–1937.

66. Chehrei A, Sadrnia S, Keshteli AH, et al. Correlation of
dyslipidemia with waist to height ratio, waist circumference,
and body mass index in Iranian adults. Asia Pac J Clin Nutr
2007; 16: 248–253.

67. Ashwell M and Gibson S. Nearly one-third of adults in the
‘healthy BMI range are at early cardiometabolic risk
according to their waist-to-height ratio. Proc Nutr Soc 2019;
78(OCE1), E29.

68. Gaggini M, Morelli M, Buzzigoli E, et al. Non-alcoholic fatty
liver disease (NAFLD) and its connection with insulin resist-
ance, dyslipidemia, atherosclerosis, and coronary heart
disease. Nutrients 2013; 5: 1544–1560.

69. Lazo M, Hernaez R, Bonekamp S, et al. Non-alcoholic fatty
liver disease and mortality among US adults: prospective
cohort study. Br Med J 2011; 343: d6891.

70. Chen L, Xu J, Sun H, et al. The total cholesterol to high-
density lipoprotein cholesterol as a predictor of poor out-
comes in a Chinese population with acute ischaemic stroke.
J Clin Lab Anal. 2017; 31: e22139.

71. Hu L, Qiu C, Wang X, et al. The association between diabetes
mellitus and reduction in myocardial glucose uptake: a
population-based 18 F-FDG PET/CT study. BMC
Cardiovasc Disord 2018; 18: 1–8.

72. Jin J-L, Zhang H-W, Cao Y-X, et al. Liver fibrosis scores, and
coronary atherosclerosis: novel findings in patients with stable
coronary artery disease. Hepatol Int 2021; 15: 413–423.

73. Du R, Li M, Wang X, et al. LDL-C/HDL-C ratio associated
with carotid intima-media thickness and carotid plaques in
male but not female patients with type 2 diabetes. Clin
Chim Acta 2020; 511: 215–220.

74. Lou Y, Li X, Cao L, et al. LDL-cholesterol to
HDL-cholesterol ratio discordance with lipid parameters and
carotid intima-media thickness: a cohort study in China.
Lipids Health Dis 2020; 19: 1–9.

75. Sultani R, Tong DC, Peverelle M, et al. Elevated triglycerides
to high-density lipoprotein cholesterol (TG/HDL-C) ratio pre-
dicts long-term mortality in high-risk patients. Heart, Lung,
and Circulation 2020; 29: 414–421.

76. Di Bonito P, Valerio G, Grugni G, et al. Comparison of
non-HDL-cholesterol versus triglycerides-to-HDL-cholesterol
ratio in relation to cardiometabolic risk factors and preclinical

12 JRSM Cardiovascular Disease



organ damage in overweight/obese children: the CARITALY
study. Nutr Metab Cardiovasc Dis 2015; 25: 489–494.

77. Di Bonito P, Moio N, Scilla C, et al. Usefulness of the high
triglyceride-to-HDL cholesterol ratio to identify cardiometa-
bolic risk factors and preclinical signs of organ damage in out-
patient children. Diabetes Care 2012; 35: 158–162.

78. Ginsberg HN and MacCallum PR. The obesity, metabolic
syndrome, and type 2 diabetes mellitus pandemic: part
I. Increased cardiovascular disease risk and the importance

of atherogenic dyslipidemia in persons with the metabolic
syndrome and type 2 diabetes mellitus. J Cardiometab
Syndr 2009; 4: 113–119.

79. Johnson ML, Pietz K, Battleman DS, et al. Prevalence of
comorbid hypertension and dyslipidemia and associated car-
diovascular disease. Heart Dis. 2004; 2: 3.

80. Lee HJ, Shim YS, Yoon JS, et al. Distribution of waist-to-height
ratio and cardiometabolic risk in children and adolescents: a
population-based study. Sci Rep. 2021; 11: 9524.

Annexes

Annex 1. Target cholesterol levels by age and sex 39

Age and sex Total cholesterol Non-HDL cholesterol LDL cholesterol

People aged 19 years

and younger

(children and teens)

Borderline: 170-199 mg/dL

High: Greater than or equal to

200 mg/dL

Borderline: 120-144 mg/dL

High: Greater than or equal to

145 mg/dL

Borderline: 110-129 mg/dL

High: Greater than or equal to 130

mg/dL

Men aged 20 years

and older

Borderline: 200-239 mg/dL

High: Greater than or equal to

239 mg/dL

High: Greater than 130 mg/dL Near optimal or above optimal:

100-129 mg/dL

Borderline high: 130-159 mg/dL

High: 160-189 mg/dL

Very high: Greater than 189 mg/dL

Women aged 20 years

and older

Borderline: 200-239 mg/dL

High: Greater than or equal to

239 mg/dL

High: Greater than 130 mg/dL Near optimal or above optimal:

100-129 mg/dL

Borderline high: 130-159 mg/dL

High: 160-189 mg/dL

Annex 2. High total, non-HDL, and LDL cholesterol levels by age and sex39

Age and sex Total cholesterol Non-HDL cholesterol LDL cholesterol

People aged 19 years

and younger

(children and teens)

Borderline: 170-199 mg/dL

High: Greater than or equal to

200 mg/dL

Borderline: 120-144 mg/dL

High: Greater than or equal to

145 mg/dL

Borderline: 110-129 mg/dL

High: Greater than or equal to 130

mg/dL

Men aged 20 years

and older

Borderline: 200-239 mg/dL

High: Greater than or equal to

239 mg/dL

High: Greater than 130 mg/dL Near optimal or above optimal:

100-129 mg/dL

Borderline high: 130-159 mg/dL

High: 160-189 mg/dL

Very high: Greater than 189 mg/dL

Women aged 20 years

and older

Borderline: 200-239 mg/dL

High: Greater than or equal to

239 mg/dL

High: Greater than 130 mg/dL Near optimal or above optimal:

100-129 mg/dL

Borderline high: 130-159 mg/dL

High: 160-189 mg/dL

Very high: Greater than 189 mg/dL
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