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ABSTRACT

Background: Central obesity is a key driver of cardiometabolic risk and is highly prevalent among
patients with ischemic heart disease (IHD), particularly in South Asian populations. Waist
circumference (WC) is a simple and reliable marker of visceral adiposity, while the triglyceride to
high-density lipoprotein cholesterol (TG/HDL) ratio has emerged as a strong surrogate of
atherogenic dyslipidemia and insulin resistance. However, data exploring the relationship between
WC and TG/HDL ratio among patients with established IHD in Bangladesh remain limited.Aim of
the study: To evaluate the association between waist circumference and serum TG/HDL ratio
among adults with clinically established IHD attending a tertiary care hospital. Methods &
Materials: This observational analytic study with a cross-sectional design was conducted at the
Department of Endocrinology and Metabolism, BIRDEM General Hospital, between March 2018-
November 2019 and March 2022—March 2023. A total of 90 adults with documented IHD were
enrolled. Demographic and clinical data were collected using structured questionnaires.
Anthropometric measurements, including BMI, waist and hip circumference, were obtained
according to WHO guidelines. Fasting serum triglycerides and HDL cholesterol were measured, and
the TG/HDL ratio was calculated. Participants were stratified by TG/HDL risk categories.
Correlations between WC and lipid parameters were assessed using Pearson’s correlation.
Multivariate linear regression identified independent predictors of TG/HDL ratio, and logistic
regression evaluated factors associated with high TG/HDL ratio (>4.0). Statistical significance was

defined as p <0.05. Result: The mean age of participants was 60.8 + 10.2 years; 51.1% were female. The majority were overweight or
obese (74.4%) and had central obesity (95.6%). High TG/HDL ratio (>4.0) was observed in 66.7% of participants. Waist circumference
showed a significant positive correlation with TG (r = 0.42, p <0.001) and TG/HDL ratio (r = 0.48, p <0.001) and a negative correlation
with HDL (r = —0.36, p = 0.001). Multivariate analysis demonstrated that WC ( = 0.21, p <0.001), BMI ( = 0.18, p =0.007), and diabetes
mellitus (f = 0.94, p =0.011) were independent predictors of TG/HDL ratio. Participants with increased WC had 6.87-fold higher odds of
high TG/HDL ratio (95% ClI: 1.45-32.51, p =0.015). Conclusion: Waist circumference is strongly and independently associated with
serum TG/HDL ratio in adults with IHD. Given its simplicity and low cost, routine measurement of waist circumference can serve as an
effective screening tool to identify individuals at elevated cardiometabolic risk, guiding timely preventive interventions and improving risk

stratification in clinical practice.
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Introduction

suggesting its  potential  utility in  context, factors such as increasing

Abdominal obesity, commonly assessed
using waist circumference, reflects excess
visceral adipose tissue and is strongly
associated with adverse cardiometabolic
risk, including insulin  resistance,
dyslipidaemia, and chronic low-grade
inflammation [ The serum triglyceride-to-
high-density lipoprotein (TG/HDL) ratio is
increasingly recognized as a simple and
accessible surrogate marker of insulin
resistance, reflecting lipid metabolic
alterations associated with impaired insulin
action @ This ratio has been shown to
correlate positively  with several
cardiovascular risk factors, including waist
circumference and  blood  pressure,
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cardiovascular risk assessment Bl Globally,
the prevalence of adult obesity reached
approximately 16% in 2022, with over 890
million individuals living with the
condition M Within the South Asian
region, the burden of abdominal obesity is
disproportionately high, with population-
based surveys reporting prevalence
estimates in adult cohorts ranging from
approximately 30% to over 50%,
depending on country and measurement
criteria [} In Bangladesh, abdominal
obesity is similarly prevalent among adults,
with reported estimates typically ranging
from 30% to 50% depending on study
setting and measurement criteria [57)- In this

urbanization, shifts in lifestyle behaviours,
and a diet increasingly dominated by high-
glycemic-index carbohydrates and trans-
fats have been implicated in the rising
burden of cardiometabolic disorders in
Bangladesh [8l- At the physiological level,
excess visceral adipose tissue secretes
increased free fatty acids and pro-
inflammatory cytokines into the portal
circulation, which can promote hepatic
insulin resistance and dysregulated lipid
metabolism,  thereby linking  central
adiposity to broader cardiometabolic risk
- This metabolic cascade is associated
with  increased  hepatic  triglyceride
synthesis and enhanced catabolism of high-
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density lipoprotein cholesterol,
contributing to an adverse TG/HDL profile
and an elevated risk of type 2 diabetes and
ischemic heart disease 1% From a clinical
perspective, waist circumference and the
TG/HDL ratio are simple, accessible, and
low-cost surrogate markers of metabolic
risk that are feasible for use in routine
clinical practice, particularly in resource-
limited settings (111 However, significant
barriers persist, including the lack of
standardized, ethnic-specific TG/HDL cut-
off values for the Bangladeshi population
and the continued reliance on body mass
index (BMI) alone, which may fail to
identify “thin-fat” individuals with high
visceral risk [ Moreover, despite its
clinical importance, waist circumference is
not routinely measured in many busy
outpatient settings, potentially contributing
to the under-recognition of abdominal
obesity and metabolic syndrome [ This
study aimed to evaluate the association
between waist circumference and the
serum TG/HDL ratio among adults
attending a tertiary care hospital, seeking to
clarify how central adiposity influences
this atherogenic marker and to inform early
metabolic risk stratification.

Methods & Materials

This was an observational analytic study
with a cross-sectional design conducted in
the Department of Endocrinology and
Metabolism, along with allied medicine
departments, at BIRDEM  General
Hospital, a tertiary care referral center. The
study was carried out during two
recruitment periods: March 2018 to
November 2019 and March 2022 to March
2023. A total of 90 patients with clinically
established ischemic heart disease (IHD)
attending both the inpatient and outpatient
departments of the study hospital were
considered eligible. Participants were
enrolled using consecutive purposive
sampling, whereby all eligible patients
presenting during the study periods were
invited to participate until the target sample
size was achieved.

Inclusion and Exclusion criteria

Inclusion criteria

Participants were included if they met all

of the following criteria:

e Diagnosed and documented cases of
ischemic heart disease manifested as
chronic coronary syndrome

e No prior diagnosis of hypothyroidism
before the diagnosis of established
IHD

e  Age >18 years

Exclusion criteria

Participants were excluded if they met any

of the following conditions:

e Pregnant women

e Female patients
contraceptive pills

e  Patients receiving thyroid hormone
replacement  therapy, antithyroid
drugs, amiodarone, corticosteroids,
lithium, or with a recent history of
iodine-containing  contrast  media
exposure

e  Severely ill patients, including those
with clinical evidence of sepsis, acute
coronary  syndrome, or any
predominant severe systemic illness
(to avoid the confounding effect of
sick euthyroid syndrome)

e  Patients with other forms of structural
heart disease

taking oral

Data collection and clinical assessment

After obtaining informed written consent,
demographic and clinical information was
collected wusing a structured, pretested
questionnaire. Data included age, sex,

smoking  status, and history  of
hypertension, diabetes mellitus, and
dyslipidemia.  Blood  pressure  was

measured with a standardized mercury
sphygmomanometer after at least 5 minutes
of rest, and the mean of two readings was
recorded.

Lipid-lowering therapy:

Information on lipid-lowering therapy,
including statin use, was extracted from
participants’ medical records.
Approximately 77.8% of participants were
receiving statin therapy at the time of
assessment. This was included to account
for potential confounding effects on
TG/HDL ratio.

Anthropometric measurements
Anthropometric ~ measurements  were
obtained according to World Health
Organization (WHO) guidelines. Waist
circumference (WC) was measured at the
midpoint between the lower margin of the
last palpable rib and the top of the iliac
crest using a non-stretchable measuring
tape, with participants standing upright and
breathing normally. Hip circumference was
measured at the widest part of the buttocks.
The waist-hip ratio (WHR) was calculated
as WC divided by hip circumference.

Body mass index (BMI) was calculated as
weight (kg) divided by height squared (m?)
and categorized according to Asian-
specific BMI cut-off values. Increased
waist circumference was defined as >90 cm
for men and >80 cm for women, based on
South Asian population criteria.

Biochemical measurements

After an overnight fast of 8-10 hours,
venous blood samples were collected under
aseptic conditions. Serum triglycerides and
high-density lipoprotein (HDL) cholesterol
levels were measured using enzymatic
colorimetric methods in the hospital’s
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central laboratory, following standard
internal quality control procedures. Fasting
plasma glucose was measured using the
glucose oxidase method.

The triglyceride to HDL cholesterol
(TG/HDL) ratio was calculated by dividing
serum triglyceride levels (mg/dL) by HDL
cholesterol levels (mg/dL). TG/HDL ratio
was categorized as <3.0 (low risk), 3.0-3.9
(intermediate risk), and >4.0 (high risk), in
accordance with established
cardiometabolic risk thresholds.

Statistical analysis

Data were entered and analyzed using the
Statistical Package for the Social Sciences
(SPSS) software (version 25). Continuous
variables were expressed as mean =+
standard deviation (SD), and categorical
variables were presented as frequencies
and percentages. Comparisons between
groups were performed using the
independent sample t-test or one-way
analysis of variance (ANOVA), as
appropriate.Pearson’s correlation
coefficient was used to evaluate the
relationship between waist circumference

and lipid parameters, including
triglycerides, HDL  cholesterol, and
TG/HDL  ratio.  Multivariate  linear

regression analysis was performed to
identify independent predictors of TG/HDL
ratio after adjusting for potential
confounders such as age, sex, BMI, and
diabetes  mellitus.  Binary  logistic
regression analysis was used to estimate
odds ratios (ORs) with 95% confidence
intervals (Cls) for factors associated with a
high TG/HDL ratio (>4.0). A p value <0.05
was considered statistically significant.

Ethical considerations

The study protocol was reviewed and
approved by the Institutional Ethics
Review Committee of BIRDEM General
Hospital. The study was conducted in
accordance with the principles of the
Declaration of Helsinki. Written informed
consent was obtained from all participants,
and  confidentiality = of  participant
information was  strictly maintained

throughout the study.
Result
The study included 90 adults with

established ischemic heart disease. The
mean age was 60.8 + 10.2 years, with the
majority aged >55 years (77.78%). Gender
distribution was nearly equal, with 51.11%
females and 48.89% males. Never-smokers
comprised 66.67% of participants, while
33.33% were ex-smokers. Cardiometabolic
comorbidities were highly prevalent,
including diabetes mellitus (97.78%),
hypertension (85.56%), and dyslipidemia
(94.44%). Approximately 77.78% of
participants were receiving statin therapy at
the time of assessment (Table ).
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Table I

Demographic and clinical characteristics of the study population (n = 90).

Variable Frequency (n) Percentage (%)

Age (years)

<35 2 2.22
36-44 4 4.44
45-54 14 15.56
55-64 32 35.56
>65 38 42.22
Gender

Male 44 48.89
Female 46 51.11
Smoking status

Never smoker 60 66.67
Current smoker 0 0.00
Ex-smoker 30 33.33
Hypertension

Absent 13 14.44
Present 77 85.56
Diabetes mellitus

Absent 2 2.22
Present 88 97.78
Dyslipidemia

Absent 5 5.56
Present 85 94.44
Statin therapy

Yes 70 77.78
No 20 22.22
Nearly half of participants were obese  was 25.12 + 3.89 kg/m2 Increased waist TG/HDL ratio was 6.93 =+ 5.21,

(47.78%), while 26.67% were overweight

circumference was present in 95.55%, with

triglycerides 211.64 + 150.05 mg/dL, and

and 22.22% had normal BMI; mean BMI a mean of 102.82 + 7.41 cm. Mean HDL 30.53 + 8.89 mg/dL (Table II).

Table 11
Anthropometric and biochemical characteristics of the study population.

Variable Value
BMI (kg/m?)
Underweight (<18.5) 3(3.33)
Normal (18.5-22.9) 20 (22.22)
Overweight (23-24.9) 24 (26.67)
Obese (>25) 43 (47.78)
Mean + SD 25.12 +3.89
Waist circumference (cm)
Male >90 cm 40 (44.44)
Male <90 cm 4 (4.44)
Female >80 cm 46 (51.11)
Female <80 cm 0 (0.00)
Mean + SD 102.82 + 7.41
Hip circumference (cm) 104.61 +7.43
Waist-Hip Ratio 0.97 £ 0.05
Triglycerides (mg/dL) 211.64 + 150.05
HDL (mg/dL) 30.53 +8.89
TG/HDL Ratio 6.93+5.21
Fasting plasma glucose (mmol/L) 9.67 £3.41
Systolic BP (mmHg) 127.44 + 14.63
Diastolic BP (mmHg) 76.22 +£9.34

When categorized according to TG/HDL
ratio, 66.7% of participants were classified

as high risk (>4.0), while 20% and 13.3%
fell into the intermediate and low-risk

categories, respectively (Table I11).

Table 111

Distribution of participants by TG/HDL risk categories.

TG/HDL Ratio Category Frequency (n) Percentage (%)
<3.0 (Low risk) 12 13.3
3.0-3.9 (Intermediate risk) 18 20
>4.0 (High risk) 60 66.7
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TG/HDL ratio cut-offs (<3.0: low risk; 3.0-3.9: intermediate risk; >4.0: high risk) are based on established cardiometabolic risk thresholds!".

Participants ~ with  increased  waist
circumference had a significantly higher

mean TG/HDL ratio compared to those
with normal waist circumference (7.12 +

5.27 vs. 3.21 £ 1.14; p < 0.001) (Table IV).

Table IV
Waist Circumference vs TG/HDL Ratio.

Waist Circumference Status Mean TG/HDL Ratio + SD p value
Normal WC 321+1.14
Increased WC 7.12 +£5.27 <0.0011
Table V
Correlation between waist circumference and lipid parameters.

Variable Correlation coefficient (r) p value

Waist circumference vs TG 0.42 <0.001
Waist circumference vs HDL -0.36 0.001
Waist circumference vs TG/HDL ratio 0.48 <0.001

Participants with increased WC had
significantly ~ higher TG/HDL ratios
compared to those with normal WC (7.12
5.27 vs 3.21 = 1.14; p < 0.001). Pearson
correlation analysis demonstrated that WC

was positively correlated with triglyceride
levels (r = 0.42, p < 0.001) and TG/HDL
ratio (r = 0.48, p < 0.001), and inversely
correlated with HDL cholesterol (r =
—0.36, p = 0.001). A progressive increase

in TG/HDL ratio was observed across WC
quartiles, with participants in the highest
quartile exhibiting the highest mean ratio
(10.21 £ 6.88; p < 0.001) (Table VI).

Table VI

TG/HDL Ratio across Waist Circumference Quartiles.

WC Quartile Mean WC (cm) TG/HDL Ratio Mean + SD p value
Q1 (Lowest) 91.4+2.6 3.98+1.92 —
Q2 98.6+19 5.72+3.14 —
Q3 104.7+2.1 7.31+4.66 —
Q4 (Highest) 112.3+3.8 10.21 +6.88 <0.001%

Multivariate linear regression identified
waist circumference (B = 0.21, 95% CI

Cl 0.05-0.32, p = 0.007), and diabetes
mellitus (B = 0.94, 95% CI 0.22-1.66, p =

TG/HDL ratio after adjusting for age, sex,
BMI, and diabetes (Table VII).

0.12-0.31, p < 0.001), BMI (B = 0.18,95%  0.011) as independent predictors of

Table VII
Multivariate Linear Regression Analysis for TG/HDL Ratio.

Predictor B coefficient 95% ClI p value
Waist circumference (cm) 0.21 0.12-0.31 <0.001
Age (years) 0.03 -0.01-0.07 0.11
Female gender 0.42 -0.31-1.15 0.26
BMI (kg/m?) 0.18 0.05-0.32 0.007
Diabetes mellitus 0.94 0.22-1.66 0.011

Binary logistic regression showed that
participants with increased WC had 6.87-
fold higher odds of high TG/HDL ratio
(>4.0; 95% CI 1.45-32.51, p = 0.015).

Obesity (OR = 4.12, 95% CI 1.58-10.75, p
= 0.004) and poor glycemic control
(HbAlc >10%; OR = 3.94, 95% CI 1.47-
10.54, p = 0.006) were also significant risk

factors, whereas hypertension was not
associated with high TG/HDL ratio (OR =
1.61, p = 0.49) (Table VIII).

Table VIII

Odds of high TG/HDL ratio (>4.0) according to risk factors.

Variable OR 95% ClI p value
Increased WC 6.87 1.45-32.51 0.015
Obesity (BMI >25 kg/m?) 4.12 1.58-10.75 0.004
HbAlc >10% 3.94 1.47-10.54 0.006
Hypertension 1.61 0.42-6.11 0.49

Adjusted for age, sex, BMI, and diabetes mellitus unless otherwise specified.
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Discussion

The growing burden of central obesity and
its close link with adverse lipid profiles has
emerged as a major metabolic health
concern, prompting increasing interest in
the relationship between waist
circumference and the serum TG/HDL
ratio M3 This study assessed the
association between waist circumference
(WC) and serum TG/HDL ratio among
adults attending a tertiary care hospital.
The demographic and clinical profile
showed that the majority of participants
were elderly, with 77.8% aged >55 years
with 55-64 years having 35.56% and >65
years having 42.22%. Gender distribution
was nearly equal, and two-thirds of
participants were never smokers. A high
prevalence of cardiometabolic
comorbidities was observed, including
diabetes mellitus (97.8%), hypertension
(85.6%), and dyslipidemia (94.4%). These
findings highlight a high-risk cohort,
consistent  with previous  studies
demonstrating elevated metabolic risk in
older adults with diabetes and obesity 14
Anthropometric and biochemical
characteristics indicated that nearly half of
the participants were obese (BMI >25
kg/m?), with a mean Waist circumference
of 102.82 + 7.41 cm and an elevated
TG/HDL ratio of 6.93 + 5.21. The mean
HDL level was low (30.53 + 8.89 mg/dL),
while triglycerides were elevated (211.64 +
150.05 mg/dL), reflecting an atherogenic
lipid profile commonly observed in insulin-
resistant and diabetic populations 51 The
high prevalence of abdominal obesity in
both males and females underscores the
metabolic risk associated with central
adiposity in  this population. The
distribution of participants by TG/HDL
risk categories revealed that 66.7% had a
high-risk TG/HDL ratio (>4.0), confirming
that the majority of this cohort exhibited
atherogenic dyslipidemia. This prevalence
is in line with prior research by Ray et al.,
who reported that elevated TG/HDL ratio
is a reliable marker of insulin resistance
and cardiovascular risk among obese and
diabetic adults (61 When examining WC in
relation to TG/HDL ratio, participants with
increased WC had significantly higher
mean TG/HDL ratios compared to those
with normal WC (7.12 + 5.27 vs 3.21 %
1.14; p<0.001). This demonstrates the
direct relationship between central obesity
and an atherogenic lipid phenotype,
supporting previous findings that visceral
adiposity is a stronger determinant of
metabolic risk than BMI alone 07
Importantly, this association persisted
despite the high prevalence of statin
therapy  (77.78%  of  participants),
suggesting that waist circumference
reflects underlying visceral adiposity and
insulin resistance beyond the effects of
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lipid-lowering
pharmacotherapy.”Correlation analysis
showed that WC was positively correlated
with triglycerides (r = 0.42, p<0.001) and
TG/HDL ratio (r = 0.48, p<0.001), and
inversely correlated with HDL (r = —0.36,
p=0.001). These results align with the
known pathophysiology of central obesity,
where excess visceral fat increases free
fatty acid flux to the liver, promoting
triglyceride synthesis and reducing HDL
levels [8 TG/HDL ratio progressively
increased across WC quartiles, with
participants in the highest quartile showing
the highest ratio (10.21 + 6.88), indicating
a dose-response relationship between
abdominal obesity and atherogenic
dyslipidemia !} This gradient emphasizes
the importance of WC as a simple clinical
measure for stratifying metabolic risk.
Multivariate linear regression confirmed
WC as an independent predictor of
TG/HDL ratio (B = 0.21, 95% CI 0.12—
0.31, p<0.001), after adjusting for age,
gender, BMI, and diabetes. BMI (§ = 0.18,
p=0.007) and diabetes mellitus (B = 0.94,
p=0.011) were also significant predictors.
These findings are consistent with prior
studies demonstrating that central obesity
and hyperglycemia synergistically worsen
dyslipidemia and insulin resistance [0
Finally, the odds of having a high TG/HDL
ratio (>4.0) were significantly higher
among participants with increased WC
(OR = 6.87, p=0.015) and obesity (OR =
4.12, p=0.004). This emphasizes WC as a
stronger  predictor  of  atherogenic
dyslipidemia than BMI, consistent with
evidence from South Asian populations
showing that WC more accurately reflects
visceral fat and cardiometabolic risk 24

Limitations
The cross-sectional design precludes causal
inference, limiting mechanistic

interpretation of the association between
waist circumference and TG/HDL ratio. A
high proportion of participants were
receiving statin therapy, which may have
influenced lipid parameters, particularly
triglyceride and HDL cholesterol levels;

however, TG/HDL ratio remained
significantly  associated = with  waist
circumference  despite this  potential
confounding.
Conclusion
Waist circumference is strongly and

independently associated with the TG/HDL
ratio in adults with ischemic heart disease,
highlighting central adiposity as a key
driver of atherogenic dyslipidemia. This
relationship reflects underlying visceral
fat-mediated insulin resistance and lipid
derangements. Routine assessment of waist
circumference provides a simple, cost-
effective tool for identifying high-risk

Original Article

individuals and guiding early interventions.
We recommend incorporating  waist
circumference measurement into standard
cardiovascular risk evaluation in all
patients with IHD to improve stratification
and preventive care.
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