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ABSTRACT

Background: Obesity is a major global health concern associated with dyslipidaemia, insulin
resistance, and increased cardiovascular risk. Because individuals spend much of the day in a
postprandial state, postprandial metabolic parameters may provide a more sensitive
assessment of early metabolic dysfunction than fasting measurements.

Objective: To compare postprandial serum triglyceride and blood glucose concentrations
between obese and non-obese young adults using Asian body mass index (BMI) criteria.
Methods: A comparative cross-sectional study was conducted among 52 participants (18-30
years) at Assam down town University, Guwahati, India. Participants were classified as obese
(n = 24; BMI >25 kg/m?) or non-obese (n = 28; BMI 18.5-22.9 kg/m?). Postprandial blood
glucose was measured by the glucose oxidase—peroxidase (GOD-POD) method, and serum
triglycerides were determined using the glycerol phosphate oxidase (GPO) enzymatic
method. Group comparisons were performed using Welch's independent-samples z-test,

Mann—Whitney U test, and chi-square test.
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Results: Mean postprandial glucose levels were comparable between obese and non-obese
participants (86.52 £ 37.44 vs. 89.84 + 35.13 mg/dL; p = 0.74). Serum triglyceride
concentrations were numerically higher in the obese group (211.50 + 166.28 vs. 195.75 +
132.29 mg/dL), but the difference was not statistically significant (p = 0.71). Sensitivity
analysis after excluding triglyceride outliers produced similar findings, and sex distribution
did not differ significantly between groups.

Conclusion: Obese young adults demonstrated a non-significant trend toward higher
postprandial triglyceride concentrations, whereas postprandial glucose levels were similar to
those of non-obese individuals. Larger, adequately powered multicentre studies are needed to

clarify the relationship between obesity and postprandial metabolic alterations.

KEYWORDS: Obesity; Body Mass Index; Postprandial Period; Blood Glucose;

Triglycerides; Dyslipidaemia; Insulin Resistance; Young Adults.

INTRODUCTION

Obesity is a chronic, multifactorial disease characterised by excessive accumulation of
adipose tissue that adversely affects metabolic health [1]. It has emerged as a global epidemic
driven by rapid urbanisation, sedentary living, and increasing consumption of energy-dense
foods [2]. At the tissue level, obesity is marked by adipocyte hypertrophy and hyperplasia,
altered secretion of adipokines such as leptin and adiponectin, and chronic low-grade
inflammation characterised by elevated free fatty acids and pro-inflammatory cytokines
including interleukin-1B, interleukin-6, tumour necrosis factor-a, and monocyte
chemoattractant protein-1 [3,4,7]. This inflammatory milieu contributes to insulin resistance
and endothelial dysfunction [4], while altered hepatic triglyceride synthesis and reduced lipid
clearance raise circulating triglyceride concentrations [6]. Visceral adiposity, owing to its
greater metabolic activity, is more strongly associated with cardiometabolic complications
than subcutaneous fat [5].

The global prevalence of excess weight has more than doubled since 1980, with rising rates
across both sexes and all age groups, although the magnitude varies by region and ethnicity
[8]. The World Health Organization estimates that approximately 40% of adults are
overweight and nearly 15% obese globally, with the highest burden in the American and
European regions [9]. Sedentary lifestyles, reduced physical activity, and diets high in sugar
and refined carbohydrates, layered upon genetic, endocrine, and environmental susceptibility,

are considered principal drivers of this epidemic [10]. In India, obesity prevalence has risen
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rapidly and varies by geography, urbanicity, and lifestyle [11]. National survey data indicate
that approximately 23% of women and 22% of men in India are overweight by BMI criteria
[12], with abdominal obesity affecting more than half of individuals in some cohorts [13].
BMI, calculated as weight in kilograms divided by the square of height in metres, remains a
simple, low-cost tool for population-level assessment of nutritional status and obesity-related
disease risk, despite its inability to distinguish lean from fat mass or describe fat distribution
[14,15]. Individuals with higher BMI carry an elevated risk of insulin resistance,
dyslipidaemia, and cardiovascular disease [19]. Triglycerides, the principal storage form of
dietary fat, are transported as chylomicrons and very-low-density lipoproteins; after a meal,
triglyceride-rich lipoprotein concentrations rise, producing postprandial lipaemia [16,17].
Elevated postprandial triglycerides are an independent predictor of atherosclerosis and
cardiovascular disease, and in some studies carry stronger predictive value than fasting
measurements [17,18,19]. In obesity, impaired lipoprotein lipase activity and increased
hepatic lipid output prolong postprandial triglyceride elevation [6]. Postprandial glucose,
typically assessed roughly two hours after a meal, reflects insulin-mediated glucose disposal
and is associated with oxidative stress, inflammation, and endothelial dysfunction when
elevated, even in individuals with normal fasting glucose [23,25]. Because most people spend
the majority of their waking hours in a postprandial state, these dynamic measures may be
more clinically informative than fasting values alone [26,34].

Much of the existing evidence on postprandial dysmetabolism derives from older adults or
individuals with established diabetes or dyslipidaemia. Comparable data describing
postprandial glucose and triglyceride status specifically among young (18-30 years),
apparently healthy adults stratified by regionally validated Asian BMI cut-offs remain
limited, particularly within Indian university populations where sedentary behaviour and
dietary transition are increasingly prevalent. This study aimed to compare postprandial
glycaemic status and serum triglyceride levels between obese and non-obese young adults,
applying formal inferential statistical testing to the biochemical comparisons. It was
hypothesised that obese individuals would demonstrate higher postprandial glucose and

triglyceride concentrations than their non-obese counterparts.
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2. Materials and Methods

2.1 Study design and setting

This was a comparative, cross-sectional, observational study conducted in the Department of
Medical Laboratory Technology, Faculty of Allied and Healthcare Sciences, Assam down
town University, Guwahati, Assam, India.

2.2 Study population and sampling

Participants comprised students and individuals affiliated with Assam down town University,
aged 18-30 years, of both sexes, recruited by convenience sampling from the university
population. Inclusion criteria were age 18-30 years and classification into a non-obese (BMI
18.5-22.9 kg/m?) or obese (BMI >25 kg/m?) group using Asian BMI criteria. Individuals with
known diabetes mellitus or dyslipidaemia currently under treatment, and those below 18
years of age, were excluded. A formal a priori sample-size calculation was not performed; the
achieved sample of 52 participants is noted as a limitation (Section 4.6).

2.3 Ethical considerations

Ethical clearance was obtained from the Ethical Clearance Committee of Assam down town
University (Memo No. ADTU/Ethics/Stdnt-Lett/2026/175), with additional permission
from the Dean, Faculty of Allied and Healthcare Sciences. Written informed consent was
obtained from all participants prior to enrolment. Participant identity and contact information
collected during the original data-collection exercise were excluded from this manuscript and
from all analyses reported here; participants are referenced only by de-identified serial
number, consistent with standard confidentiality practice for human-subjects research.

2.4 Data collection and anthropometry

Socio-demographic and lifestyle information (physical activity, personal and family history
of diabetes, history of high cholesterol, dietary pattern, and prior glucose/cholesterol testing)
was collected using a structured, interviewer-administered questionnaire. Height and weight
were measured and BMI was calculated as weight (kg) divided by height (converted from
feet to metres) squared, and participants were classified using Asian BMI cut-offs (non-obese
18.5-22.9 kg/m?; obese >25 kg/m?).

2.5 Sample collection and laboratory methods

Venous blood was collected by phlebotomy from the cubital vein into plain and sodium
fluoride vacutainers, refrigerated prior to processing, and centrifuged to separate serum
(Figure 8). Serum triglycerides were estimated by an enzymatic method (lipoprotein lipase—
glycerol kinase—glycerol phosphate oxidase—peroxidase reaction) using a colorimetric

endpoint assay read at 546 nm at 37 °C, with triglyceride concentration calculated as
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(absorbance of test / absorbance of standard) x 200 mg/dL. Postprandial blood glucose was
estimated by the glucose oxidase—peroxidase (GOD-POD) method, with absorbance read
against a reagent blank following incubation at 37 °C for 10 minutes, and glucose
concentration calculated as (absorbance of test / absorbance of standard) x 100 mg/dL. Each
assay run included a reagent blank and calibrated standard alongside test samples, consistent
with routine internal quality-control practice for colorimetric assays.

2.6 Statistical analysis

Data were analysed in Python (pandas 2.x, SciPy 1.x). Continuous variables are reported as
mean + standard deviation. Between-group comparisons (obese vs non-obese) for continuous
variables were made using Welch's independent-samples t-test (which does not assume equal
variances) and cross-checked with the Mann—Whitney U test given the wide standard
deviations and modest group sizes. The chi-square test was used to compare the categorical
distribution of sex across BMI groups. A sensitivity analysis for serum triglycerides was
performed after excluding statistical outliers identified by the interquartile-range (IQR)
method, to assess the influence of extreme values on the group comparison. Statistical

significance was set at a = 0.05 (two-tailed).

3. RESULTS

Fifty-two participants (n = 52) aged 18-28 years (recruitment criterion 18-30 years) were
evaluated. Based on Asian BMI classification, 24 participants (46.2%) were categorised as
obese (BMI >25 kg/m?) and 28 (53.8%) as non-obese (BMI 18.5-22.9 kg/m?) (Table 1;
Figure 1). As expected given the classification criterion, mean BMI differed strongly between

groups (31.00 +4.79 vs 22.71 £2.97 kg/m?*; Welch t =7.35, p <0.001).

Table 1. Baseline characteristics of study participants by BMI group. (n = 52)

Characteristic Non-obese (n = 28) | Obese (n = 24) | Test statistic | p-value
Age, years (mean + SD) | 22.57+2.12 21.75+£2.01 t=1.45 0.157
BMI, kg/m? (mean = SD) | 22.71 £2.97 31.00 £4.79 t=7.35 <0.001
Sex, male / female, n 17/11 13/11 > =0.04 0.845

SD = standard deviation. Age and BMI compared with Welch's independent-samples t-test;

sex distribution compared with the chi-square test.
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3.1 Demographic characteristics

Of the 52 participants, 30 (57.7%) were male and 22 (42.3%) female, and sex distribution
was closely similar across BMI groups (Table 1; Figure 3). Participant age ranged from 18 to
28 years and did not differ significantly between groups (22.57 + 2.12 vs 21.75 + 2.01 years;
p =0.157) (Figure 2). By design, BMI differed markedly between groups (Figure 1).

A. Overall sex distribution (n=52) B. Overall BMI classification (n=52)

351 354
30

(57.7%) 28

(53.8%)

30 1

24
(46.2%)

22
(42.3%)

Male Female Non-obese Obese

Figure 1. Overall sex distribution (A) and Asian BMI classification (B) of the study
cohort (n = 52).

I Non-obese
8 I Obese

Number of participants

22 24
Age (years)

Figure 2. Age distribution of participants by BMI group.

I Female
25 4 = Male

204

154

Number of participants

Non-obese Obese

Figure 3. Sex distribution within non-obese and obese groups.
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3.2 Postprandial biochemical comparison

Mean postprandial glucose was 86.52 + 37.44 mg/dL among obese participants (n = 24) and
89.84 + 35.13 mg/dL among non-obese participants (n = 28); the mean difference of —3.32
mg/dL was not statistically significant (Welch t = —0.33, p = 0.74; Mann—Whitney U p =
0.73) (Table 2; Figures 4-5). Mean serum triglycerides were 211.50 £ 166.28 mg/dL among
obese participants and 195.75 £ 132.29 mg/dL among non-obese participants; the mean
difference of +15.75 mg/dL was likewise not statistically significant (Welch t = 0.37, p =
0.71; Mann—Whitney U p = 0.66) (Table 2; Figures 4-5). After exclusion of statistical
outliers in the triglyceride distribution using the IQR method (four values excluded), the
between-group difference remained non-significant (171.6 vs 168.4 mg/dL; p = 0.90),
indicating the primary result was not driven by extreme values. Figure 5 displays individual
participant values as box plots with overlaid data points, which makes visible the wide spread
and outliers (e.g. one triglyceride value of 800 mg/dL) that the summary means in Figure 4

do not show.

Table 2. Comparison of postprandial glucose and serum triglyceride levels between

BMI groups.

Parameter Non-obese (n = ;)"l;eslc\e/[e;rlll z Mean Welch | p- Mann—
28) Mean = SD SD difference t value | Whitney p

Postprandial
89.84 +£35.13 86.52 +£37.44 | —3.32 —0.33 | 0.744 | 0.734

glucose (mg/dL)

Serum

triglycerides 195.75 £|21130 505 037 | 0.711 |0.660
132.29 166.28

(mg/dL)

SD = standard deviation. Neither comparison reached statistical significance at a. = 0.05.

A. Serum Triglycerides

p=0.71 (ns)

140 -

1204

Glucose (mg/dL)

160 -

100 -

80 4

60 -

40 4

201

B. Postprandial Glucose

p=0.74 (ns)

Non-obese
(n=28)

Obese
(n=24)

Non-obese
(n=28)

Obese
(n=24)

Figure 4. Postprandial serum triglycerides (A) and postprandial glucose (B) by BMI

group, mean £ SD. Neither between-group difference was statistically significant (ns).
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Figure 8. Distribution of Individual Values by BMI Group (box = IQR, line = median, diamond = mean)
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Figure 5. Distribution of individual postprandial triglyceride (A) and glucose (B) values
by BMI group. Box = interquartile range, horizontal line = median, diamond = mean,

dots = individual participants.

3.3 Relationship between BMI and biochemical parameters

Across the full cohort (n = 52), BMI was not significantly correlated with postprandial
glucose (Pearson r =—0.11, p = 0.44) or with serum triglycerides (r = —0.11, p = 0.45) (Figure
6), consistent with the group-level comparisons in Table 2 and reinforcing that a linear dose—
response relationship between adiposity and either biochemical parameter was not detectable

in this sample.

A. BMI vs Triglycerides B. BMI vs Glucose
r=-0.11, p = 0.45 r=-0.11, p=0.44
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Figure 6. Scatter plots of BMI versus serum triglycerides (A) and postprandial glucose

(B), with linear fit (dashed line). Each point represents one participant.
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4. DISCUSSION

4.1 Principal findings

In this comparative cross-sectional study of 52 young adults, obese participants showed a
numerically higher mean postprandial serum triglyceride concentration than non-obese
participants (211.50 vs 195.75 mg/dL), and postprandial glucose concentrations were closely
comparable between the two groups (86.52 vs 89.84 mg/dL). With formal inferential testing
applied, neither difference reached statistical significance, and the triglyceride result was
stable to a sensitivity analysis excluding outliers. Sex distribution did not differ meaningfully
between groups, reducing the likelihood that sex confounded the biochemical comparisons.
4.2 Comparison with previous studies

The direction of the triglyceride difference observed here (higher in obesity) is broadly
consistent with prior work describing postprandial hypertriglyceridaemia as a sensitive
marker of early lipid and cardiometabolic disturbance, in some studies exceeding fasting
measurements in predictive value [17,18]. Studies in Indian populations have similarly linked
postprandial hypertriglyceridaemia with hyperleptinaemia and incipient insulin resistance
[32], and have shown that postprandial lipid responses differ across glycaemic status even
before overt diabetes develops [33]. However, unlike some of this prior literature, the present
comparison did not reach statistical significance, most plausibly reflecting the modest sample
size and wide inter-individual variability (SDs comparable to or exceeding the group means)
rather than a true absence of biological effect. The near-identical postprandial glucose values
between groups are consistent with reports that glucose homeostasis can remain preserved in
early or uncomplicated obesity despite adiposity-related lipid changes, particularly in
younger cohorts [28,29].

4.3 Biological plausibility

Mechanistically, obesity is thought to elevate postprandial triglycerides through increased
hepatic triglyceride synthesis, greater circulating free fatty acid flux from expanded adipose
stores, and reduced peripheral lipoprotein lipase-mediated clearance of triglyceride-rich
lipoproteins [6,17]. The same free-fatty-acid and inflammatory pathways are implicated in
impaired insulin signalling [37], but their glycaemic consequences may become measurable
only after a longer duration of metabolic stress than lipid changes require. This offers one
plausible explanation, consistent with though not proven by the present data, for why a
numerical triglyceride difference was observed without an accompanying glucose difference

in this young cohort.
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4.4 Clinical and public health relevance

If confirmed in larger samples, these patterns would support the view that postprandial lipid
screening may help identify at-risk young adults earlier than glucose-based screening alone.
Given the descriptive, non-significant nature of the present comparisons, this should currently
be regarded as a hypothesis for future testing rather than an evidence-based screening

recommendation.

4.5 Strengths

The study benefits from a well-defined, homogeneous age range, use of regionally validated
Asian BMI cut-offs for classification, direct biochemical measurement of both postprandial
glucose and triglycerides using standard enzymatic/colorimetric methods, formal inferential
statistical testing with a non-parametric cross-check, and a sensitivity analysis for outlier

influence.

4.6 Limitations

e The sample size (n = 52) was modest and no a priori power calculation was performed;
the study may be underpowered to detect the group differences it was designed to test,
and the non-significant findings should not be interpreted as evidence of no effect.

e The study was restricted to a narrow age band (18-30 years) and a single institutional
setting, limiting generalisability.

e Additional biochemical markers relevant to insulin resistance (fasting insulin, HbAlc,
HOMA-IR, full fasting lipid profile) were not measured.

e Convenience sampling was used, raising the possibility of selection bias.

e Socio-demographic and lifestyle data (exercise, family history of diabetes, dietary
pattern) were available only as cohort-level summary figures from the original data-
collection exercise and could not be linked to individual biochemical results or
independently re-analysed for this manuscript; authors should supply the underlying line-
level responses if these associations are to be reported with formal statistical support.

e Meal timing and composition prior to postprandial sampling were not standardised or
reported in the available records; this should be clarified by the study team.

e Several triglyceride values were markedly elevated (maximum 800 mg/dL) and a small
number of glucose values were unusually low (minimum 26 mg/dL); while retained in

the primary analysis and confirmed not to drive the main conclusions (Section 3,
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sensitivity analysis), these warrant verification against original assay records for

transcription or analytical error.

4.7 Future research directions

Larger, adequately powered studies incorporating multivariable adjustment for confounders,
additional markers of insulin resistance (fasting insulin, HOMA-IR, HbAlc, triglyceride-
glucose index), standardised postprandial test-meal protocols, and longitudinal follow-up are
warranted to clarify whether postprandial lipid disturbance precedes glycaemic dysregulation

in young obese adults.

Supplementary Figures: Study Workflow

Recruitment of students/staff
(Assam down town University)
aged 18-30 years
A

Eligibility screening
(inclusion/exclusion criteria applied)

A

Informed consent obtained

A

Structured questionnaire
(socio-demographic & lifestyle data)

A

Anthropometry
(height, weight - BMI, Asian criteria)

A

Group allocation
Non-obese (n=28) | Obese (n=24)

A

Venous blood collection
(plain & sodium fluoride vacutainers)

A

Serum triglyceride (GPO, 546 nm)
& postprandial glucose (GOD-POD) assay

A

Data entry & statistical analysis
(descriptive + independent t-test)

Figure 7. Overall study workflow, from recruitment through data analysis.
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Venepuncture Collection into

> Centrifugation Colorimetric assay > Result
(cubital vein) plain / NaF vials

> Refrigeration  [» (serum separation) 546 nm, 37°C calculation

Figure 8. Sample processing flowchart, from venepuncture to biochemical result.

5. CONCLUSION

In this modest cross-sectional sample of young Indian adults, obese participants showed
numerically, but not statistically significantly, higher postprandial serum triglyceride
concentrations than non-obese peers, while postprandial glucose concentrations were closely
comparable between groups. These descriptive and preliminary inferential findings are best
regarded as hypothesis-generating; larger, adequately powered studies with standardised
protocols and additional metabolic biomarkers are needed before they can inform clinical or

public health screening recommendations.
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