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Predicting Postprandial Lipemia in
Healthy Adults and in At-Risk Individuals
With Components of the Cardiometabolic

Syndrome
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To determine whether a single-point triglyceride
(TG) concentration could estimate the 8-hour
postprandial lipemic (PPL) response, men and
women performed baseline PPL (n=188) and
postexercise PPL (n=92) trials. Correlations were
generated between TG concentrations at baseline
and at various time points after a high-fat meal
vs 8-hour area under the TG curve (TG-AUC)
and peak TG level. Stepwise multiple regression
and bootstrap simulations using TG level and
additional predictor variables of sex, age, per-
centage of body fat, training status, and maximal
oxygen consumption indicated that the 4-hour
TG concentrations accounted for >90% of the
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variance in TG-AUC and peak TG responses dur-
ing the PPL trials. Equations were confirmed by
cross-validation in healthy as well as at-risk indi-
viduals with components of the cardiometabolic
syndrome. Our data suggest that the 4-hour TG
value is highly related to the total 8-hour PPL
response and can be used for accurate estimation
of PPL in a clinical or research setting. ] Clin

Hypertens (Greenwich). 2009;11:663-671. ©2009
Wiley Periodicals, Inc.

Postprandial lipemia (PPL) is the elevated con-
centration of plasma triglycerides (TGs) that
occurs following a meal. PPL responses are ele-
vated in peripheral artery disease,' hypertension,”
and coronary artery disease (CAD),> and it
recently has been demonstrated that nonfasting
TG levels measured 2 to 4 hours postprandially
had the strongest association with cardiovascular
events in an 11-year follow-up study.* Most indi-
viduals are hypertriglyceridemic after a moderate-
or high-fat meal,”™” and TG levels usually peak 4
to 6 hours after the meal.®”® Due to high-fat diets
and frequent feeding, TG levels are elevated dur-
ing the majority of the day, exposing individuals
to large atherogenic TG-rich lipoproteins that can
penetrate and reside in the subendothelial space,
contributing to foam cell formation and promot-
ing lipid accumulation in the vessel wall.” In fact,
recent studies have demonstrated that small,
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Table I. Descriptive Characteristics
PPL TriaLs Ex-PPL TriaLs CoMBINED TRIALS®
MEN (N=99) WoMEN (N=89) MEN (N=s1) WOMEN (N=41) MEN (N=150) WOMEN (N=130)
Age, y 31.949.1 28.0+9.4 27.24+6.9 26.7+8.1 30.3+8.7 27.6+9.0
(19-53) (18-47) (19-45) (18-43) (19-53) (18-47)
Body weight, kg 80.7+8.5 69.1£11.5 80.7+8.4° 68.74£12.9 80.5+8.4° 69.0£11.9
(60.9+£103.8) (49.0-99.2) (60.9-96.1) (53.9-99.2) (60.9£103.8) (49.0-99.2)
Body fat, % 17.745.7° 31.249.1 15.645.1° 27.347.2 17.045.6° 30.0+£8.7
(6.0-33.4) (14.8-46.9) (6.0-28.9) (14.8-43.2) (6.0-33.4) (14.8-46.9)
VOsmao mL/kg/min - 42.6£10.1° 29.449.8 46.246.9" 34.545.3 43.949.3 31.048.6
(20.3-62.9) (15.2-56.5) (31.3-62.9) (19.3-45.1) (20.3-62.9) (15.2-56.5)
Abbreviations: Ex-PPL, exercise PPL; PPL, postprandial lipemia; VO, maximal oxygen consumption. Values are mean £+ SD
(range). “PPL+Ex-PPL. bSigniﬁcantly different than women (P<.05).

dense low-density lipoprotein particles’ and oxi-
dative modification of low-density lipoprotein'®
are increased during the postprandial period. In
addition, PPL is associated with elevated levels of
systemic inflammation,'" and the large TG-rich
particles formed during the postprandial period
increase the risk of clot formation and thrombo-
sis.'* Furthermore, apolipoprotein composition,
high-density lipoprotein cholesterol levels, and
endothelial function are negatively affected dur-
ing the postprandial period.'*'°

Several factors are known to influence the PPL
response, including age,'” sex,'® body composi-
tion," aerobic capacity and training status,®*° and
hypertriglyceridemia.” In addition, exercise prior to
consumption of a high-fat meal attenuates the PPL
response in healthy and at-risk individuals.”%*'=>
Thus, prior exercise should be considered when
interpreting PPL results. In addition, PPL following
exercise may be used as an adjunct to resting PPL
when assessing fat handling.

Traditionally, PPL has been quantified by measur-
ing the area under the TG concentration curve for 8
hours or by quantifying the peak TG concentration
during the 8-hour period. This process provides valu-
able information for health risk assessment, but the
all-day process can be a burden for both patient and
technician. Attempts to limit blood collection
required for PPL calculation are limited. Guerci
and coworkers®® reported that the measurement of
TG concentrations at baseline and 4 and 8 hours after
the high-fat meal could be used to accurately predict
the PPL response. However, this procedure still
required multiple blood samplings, and the authors
did not examine the effects of prior acute exercise.
Our aim was to determine whether a single-point TG
concentration could be used to accurately estimate
the 8-hour PPL response with and without prior exer-
cise. In addition, the accuracy of a regression equation
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using a single TG concentration to estimate the PPL
response was evaluated and cross-validated in
both healthy individuals and at-risk individuals with
hypertriglyceridemia and other components of the
cardiometabolic syndrome.

METHODS

Participants

PPL trials from 8 previous studies conducted
within the same laboratory were used to predict
the PPL response. From these studies, 280 PPL tri-
als (150 in men, 130 in women) were completed
and used for analysis®®*!#32%27-28 (plus 1 unpub-
lished data set). Of these, 188 baseline PPL trials
(99 in men, 89 in women) and 92 exercise PPL
(Ex-PPL) trials (51 in men, 41 in women) were
completed. Two hundred fifteen of the completed
PPL trials were in untrained individuals, and 65
were in recreationally trained individuals (Table I).
Training status was defined as exercising >3 d/wk
(>1000 kcal/wk).

Prior to participation in the study, participants
gave written informed consent as approved by the
Health Sciences Institutional Review Board of the
University of Missouri in accordance with the ethi-
cal standards of the University of Missouri Institu-
tional Review Board. All participants were screened
using a health history questionnaire and were deter-
mined to have normal fasting TG levels by an
initial blood analysis. All participants were non-
smokers and all women were premenopausal. Par-
ticipants were eliminated from the study if they had
>1 major risk factor as defined by the American
College of Sports Medicine guidelines for testing
and prescription.

Cross-Validation Groups

Two cross-validation groups were utilized in the
current report. In cross-validation group 1, PPL
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trials (53 PPL, 66 Ex-PPL) were completed by men
(n=41) and women (n=78) with similar characteris-
tics to the study group: age, 18 to 43 years; body
weight, 70.0+1.1 kg; body fat, 21.3%+0.7%; and
body mass index, 24.040.8 kg/m?. In cross-valida-
tion group 2, PPL trials (36 PPL, 32 Ex-PPL) were
completed using the same protocol by men (n=46)
and women (n=22). These individuals were of simi-
lar age as the original study group (19-45 years)
but were overweight/obese (body mass index,
29.64+0.6 kg/m?) and had a larger body mass
(86.4+1.8 kg) and a greater percentage body fat
(27.2%+1.1%) than the original study group. In
addition, approximately 95% of participants in
cross-validation group 2 had the cardiometabolic
syndrome according to the International Diabetes
Federation definition,® and all participants had at
least 2 components, including hypertriglyceridemia
(fasting TG >150 mg/dL). Individuals in cross-
validation group 1 were recruited from and
completed testing procedures at Missouri State Uni-
versity; in cross-validation group 2, participants
were from the University of Texas-San Antonio
and the University of Missouri. Participants gave
written informed consent as approved by the insti-
tutional review boards of the respective institutions.

Body Composition and Maximal Oxygen
Consumption

Percentage of body fat was calculated using sex-
specific 3-site skinfold measurements.”” Each partic-
ipant completed a maximal oxygen consumption
(VOsmax) test on a treadmill, as previously
described by our group,! for baseline fitness assess-
ment and to determine the intensity of exercise for
the Ex-PPL trials.

Baseline PPL Trials

Blood samples were collected following 48 hours of
abstinence from exercise. When a series of fat chal-
lenge trials were given, each participant ingested a
similar diet during each preparatory 24-hour per-
iod. The high-fat meal was given to each partici-
pant as breakfast after a 12-hour overnight fast
during which only water was consumed. The high-
fat meal was a standard meal in 3 studies®*** and
was based upon body weight in 5 studies®'>>*"-*8
(1 unpublished data set) and included approxi-
mately 100 g fat for a 70-kg person. Venous blood
samples were collected before and 2 hours, 4 hours,
6 hours, and 8 hours after the high-fat meal, and
participants were allowed to only drink water dur-
ing the 8 hours. The cross-validation groups fol-
lowed similar PPL testing protocols.?!-*3-*7-8
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Ex-PPL Trials

Participants reported to the lab 13 hours prior to
the high-fat meal to complete an aerobic exercise
session that consisted of treadmill exercise for 60
minutes at 60% VO, (75% heart rate max)
(~600 kcal/session). Following the exercise session,
individuals began the 12-hour overnight fast during
which only water could be consumed and returned
to the laboratory the following morning to con-
sume the previously described high-fat meal.

Plasma TG Analysis and Quantification of the
PPL Response

Plasma TG concentrations were measured during
fasting conditions and to determine the PPL
response to the high-fat meal. Plasma TG was mea-
sured enzymatically using a diagnostic kit (Infinity,
Thermo DMA, Inc. Louisville, CO), and measure-
ments were made using Beckman spectrophoto-
meters (models DU 530 and DU 2, Beckman
Instruments Inc., Fullerton, CA) using known stan-
dards. In order to eliminate interassay variability,
all samples from a single participant were analyzed
together for each assay. For this procedure, the
intra-assay coefficient of variation was between
1.3% and 3.2% for each of the studies.

The PPL response was quantified as the total
area under the TG curve (TG-AUC,,) by using the
trapezoidal method as described by Tai.** The
incremental area under the TG curve (TG-AUC;,.)
also was calculated using the trapezoidal method,
but the baseline TG values were subtracted from
each TG value before completing the calculations.®*
The PPL response also was quantified by the TG
peak response (TG-peak,), defined as the greatest
plasma TG concentration over the 8-hour period,
and the incremental TG peak response (TG-pea-
Kine), defined as the peak TG response minus the
fasting (0-hour) TG concentration.

Statistical Analysis

Statistical analysis was conducted using SPSS
(SPSS/15.05 SPSS, Chicago, IL) and Stata (Stata 10,
College Station, TX) software. Pearson correlations
were used to determine relationships between TG
concentrations at different time points, predictor
variables, and PPL quantification measures. Step-
wise regression analysis was then used to develop
prediction equations for TG-AUC.;, TG-AUC,,
TG-peaky,, and TG-peaky,. wusing different
predictor variables: sex, age, weight, percentage
body fat, training status, VO, and baseline and
4-hour TG concentration (entry criteria into model
was P=.05; removal was P=0.10). These prediction
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Table II. Pearson Correlations Among Triglyceride
Concentrations at Different Time Points and PPL
Responses

o Hours 2 Hours 4 Hours 6 Hours 8 Hours

TG-AUC,, 0.853 0911 0952 0932 0.868
TG-peaky 0790 0907 0.962 0876  0.796
TG-AUC,,. 0722 0918 0.881 0.613
TG-peaki,. 0.744 0.922 0.733  0.454

Abbreviations: TG-AUGC;,,, incremental area under the
triglyceride curve; TG-AUC,,,, total area under the
triglyceride curve; TG-peak;,., incremental triglyceride
peak response; TG-peak,,,, triglyceride peak response.
Postprandial lipemia (PPL) and exercise PPL trials are
combined (N=280). All r values are significant at P<.001.

equations were created for baseline PPL responses,
Ex-PPL responses, and combined PPL responses.
Bootstrap simulations (bootstrap sample size same
as original data set, N=280, 500 repetitions) also
were performed to calculate bootstrap standard
errors and bootstrap z-statistics for each of our PPL
quantification measures. Each TG measurement
and significant (P<.05) predictor variables were
included in the bootstrap regression analyses to
determine whether the 4-hour TG concentration
was the greatest significant contributor to each PPL
quantification measure and assess whether other
predictor variables should be included in the
models.

In order to assess the accuracy of the prediction
equations with other sample populations, prediction
equations were cross-validated in healthy individu-
als and in individuals with hypertriglyceridemia
and components of the metabolic syndrome. Multi-
ple correlations between the predicted value and
the actual value were calculated for TG-AUC,,,
TG-AUC,,, TG-peak,y, and TG-peak;,. measures
in these data sets, and the cross-validation standard
error of the estimate (SEE) and the percentage SEE
(SEE divided by each PPL quantification) were
calculated.

Bland-Altman plots were created to illustrate the
magnitude of agreement between measured PPL
responses and predicted PPL responses from the 8
studies. Homoscedasticity, or equal spread of
prediction error, of the difference between methods
was assessed to ensure accurate SEE and signifi-
cance values. Predicted values between the baseline
PPL prediction equation and Ex-PPL equation were
compared to the overall PPL response prediction
equation through the use of dependent Student
I-tests.
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RESULTS

Descriptive statistics by trials are presented for men
and women in Table I. The 4-hour total TG con-
centration had the highest correlation with the TG-
AUC,,; (r=0.95, P<.001) and TG-peak., (r=0.96,
P<.001), and the 4-hour incremental TG value
had the highest correlation with the TG-AUC,.
(r=0.92, P<.001) and TG-peak;,. measures (r=0.92,
P<.001) (Table II). Some predictor variables
were modestly correlated to the PPL responses
(Table III). Since the high-fat meal was standard in
some studies®?* and based upon body weight in
other studies,>!**>?7?% this variable was included as
a control variable but was not significantly associ-
ated with PPL responses (data not shown).

Equation Development

Separate regression equations for baseline PPL tri-
als and Ex-PPL trials were first developed using signifi-
cant (P<.05) predictor variables (Table IT and Table
III). The 0-hour and 4-hour incremental TG concen-
trations, sex, and body weight were significant and
included in the models for TG-AUC;,. and TG-peaky,..
The 4-hour TG concentration accounted for 89%,
92%, 84%, and 85% of the variance in TG-AUC,y,
TG-peakys, TG-AUC;,, and TG-peak;,, respectively,
in the baseline PPL trials. For the Ex-PPL trials, the 4-
hour total TG concentration accounted for 94% of the
variance in TG-AUC,,; and TG-peak,, while 4-hour
incremental TG concentrations accounted for >84%
of the variance in TG-AUC;,,. and TG-peak;,,..

Combined Equation

Results of t-tests indicated that the predicted values
from the combined PPL equation were not signifi-
cantly different than the values obtained from the
individual PPL equation (P>.05, data not shown)
for each quantification of the PPL response. Thus,
a regression equation using all trials (baseline and
exercise) was calculated.

As with the separate baseline and Ex-PPL mod-
els, the 4-hour total TG concentration remained the
highest predictor of each of the PPL variables,
accounting for 91% of the variance in TG-AUC,,
(P<.001) and 93% of the variance in TG-peak.
In addition, the 4-hour incremental TG value
accounted for 84% of the variance in TG-AUG;,.
and 85% of the variance in TG-peak;,. (Table IV).
Baseline (0-hour) TG concentration also was
entered into the model for prediction of TG-
AUC,, TG-peakey, and TG-peak;,. but contrib-
uted minimally to the overall R* and SEE for each
variable (Table IV). Other predictor variables did
not contribute significantly and did not enter the
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Table III. Simple Correlations (Pearson ) Among Predictor Variables and PPL Responses

PREDICTORS
Bopy PERCENTAGE VO, vax TraNiNG
Sex? AGE WEIGHT BODY FAT (ML/KG/MIN) STATUS
TG-AUC,, -0.107 —0.164" 0.296" 0.255" -0.229" 0.070
TG-peakio -0.112 -0.160° 0.272° 0.223" -0.200" -0.082
TG-AUC;, -0.217° —0.091 0.239° —0.007 —0.047 0.033
TG-peakinc -0.269° -0.106 0.215° -0.030 -0.063 ~0.064

Abbreviations: TG-AUC,,,, incremental area under the triglyceride curve; TG-AUC,,,, total area under the triglyceride curve;
TG-peakiy,, incremental triglyceride peak response; TG-peak,,,, triglyceride peak response; VO, maximal oxygen consump-
tion. Postprandial lipemia (PPL) and exercise PPL trials are combined (N=280). “Female sex was associated with a lower PPL
response. "7 values are significant at <0.05.

Table IV. Predictive Equations for Postprandial Lipemic Responses (N=280 for Each Equation)

EquaTion R SEE

TG-AUC,,, 6.91 (4-hour total TG)+130.66 0.91 116.5
4.43 (4-hour total TG)+3.83 (0-hour TG)+16.0 0.95 88.1

TG-peak,q 0.95 (4-hour total TG)+19.6 0.93 17.5
0.84 (4-hour total TG)+0.31 (0-hour TG)+10.4 0.94 16.1

TG-AUC;,. 4.49 (4-hour total TG)+34.06 0.84 80.8
TG-peaki,e 0.87 (4-hour total TG)+20.56 0.85 16.7
0.84 (4-hour total TG)+0.14 (0-hour TG)+10.4 0.86 16.1

Abbreviations: SEE, standard error of estimate; TG, triglycerides; TG-AUC;,,, incremental area under the triglyceride curve;
TG-AUC,,,, total area under the triglyceride curve; TG-peak;,, incremental triglyceride peak response; TG-peak,,,, triglyceride
peak response. All equations are statistically significant at P<.001. TG concentrations are in mg/dL.

regression models. Figure 1 illustrates the very tight 22.78, 26.90, 38.13, and 20.50, respectively), TG-
correlations and the nonbiased agreement between AUC;,, TG-peak,;, and TG-peak;,. (data not
predicted PPL and actual PPL responses. Means shown), demonstrating that the 4-hour TG value
and standard errors of actual and predicted values remained the greatest significant predictor of the
for each PPL measure are shown in Figure 2. PPL measures.

Bland-Altman plots indicated that 95% of the
differences between actual measures and predicted Cross-Validation
measures fell within 2 standard deviations of the Utilizing the 4-hour TG prediction equations shown
mean difference for TG-AUC,,, TG-AUC;,., TG- in Table IV, predicted values were calculated and
peak,,, and TG-peak;,. (data not shown). The compared with the actual PPL responses in cross-
error scores clustered around zero on the y-axis, validation groups 1 (n=119) and 2 (n=68). The
indicating no fixed bias, and a lack of slope indi- developed equations with only the 4-hour TG time
cated no proportional bias in the predicted values. point cross-validated well (slope and intercept both
No clear patterns were detected by error data were not significantly different from 1 and 0,
points, indicating homoscedasticity. respectively [P>.05]). The predicted measures were

Bootstrap simulations were performed on the highly correlated with actual respective values in
original data set to determine the estimated error both cross-validation groups (Table V). Due to the
of utilizing a single TG point to predict the 8-hour exaggerated PPL responses in cross-validation
PPL response to a larger study population. Esti- group 2, the percentage SEE for each measure did
mates generated from the bootstrap simulations not differ between cross-validation groups. When
supported our findings from the multiple regression utilizing equations with both the 4-hour and 0-hour
analyses. Bootstrap z-statistics for the 4-hour TG TG levels (Table IV), correlational coefficients and
concentrations were significantly greater than the SEEs for each PPL measure for both cross-valida-
0-hour, 2-hour, 6-hour, or 8-hour TG concentra- tion groups were only minimally improved (data
tion for TG-AUC,, (z=42.06 compared with not shown).
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Figure 1. Relation between predicted postprandial lipemic (PPL) responses developed with the 4-hour triglyceride
(TG) equations from Table IV and the actual PPL responses (N=280). Each is statistically significant, r>0.94,
P<.001. TG-AUC,,; indicates total area under the triglyceride curve; TG-peak,o, triglyceride peak response;
TG-AUC,,,, incremental area under the triglyceride curve; TG-peak;,,., incremental triglyceride peak response.

DISCUSSION

There is increasing evidence that TGs measured
during the postprandial period provide disease risk
predictive  value beyond fasting concentra-
tions.>>33* Tt has been shown that TG levels are
independent predictors of CAD in multivariate
analyses including high-density lipoprotein choles-
terol, provided that a challenge test of TG metabo-
lism such as PPL is used.’ In addition, it has
recently been recommended that assessment of
specimens at specified postprandial times may have
predictive value beyond fasting TG values.®® Previ-
ous attempts have been made to determine signifi-
cant predictors and to simplify the quantification of
the PPL response to a high-fat meal. Guerci and
associates”® attempted to simplify the estimate of
TG-AUC,; and TG-AUC;,. by measuring TG con-
centrations at 3 time points instead of the usual 5.
Our multiple regression using a single time point

THE JOURNAL OF CLINICAL HYPERTENSION

appears to be as accurate as the methods previously
described.

Although baseline (0-hour) TG concentrations
were highly correlated with each PPL measure, find-
ings were consistent with previous reports®>%; 4-
hour TG concentrations were more strongly corre-
lated with each PPL measure and added predictabil-
ity beyond the traditional measurement of baseline
TG level. As in the present investigation, previous
reports also have noted positive associations
between the male sex'® and age'” with the PPL
response. Previously, we found that PPL was related
to body weight, percentage of body fat, and aerobic
fitness.'”*® We also previously reported the signifi-
cant influence of training status on PPL responses,’
but examination of the 8 data sets in the present
study revealed no significant association between
regular exercise training and the PPL response. This
finding is supported by others.>” Both obesity'**

VOL. 11 NO. 11 NOVEMBER 2009
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Figure 2. Actual vs predicted triglyceride (TG)
responses (mean=+SE) for (A) the area under the triglyc-
eride curve (TG-AUC) and (B) triglyceride peak
response (TG-peak) (mean+SE) utzﬁ zing the 4-hour
TG equations in Table IV. There were no significant
differences between actual and predicted values
(P>.05). TG-AUC,,, indicates total area under the tri-
glyceride curve; TG-AUC,,., incremental area under
the triglyceride curve; TG-peak,,,, triglyceride peak
response; TG-peak;,,., incremental triglyceride peak
response.

and visceral adiposity'®** also have been shown to

positively correlate with PPL; examination in a sub-
set of PPL trials (n=218) demonstrated that although
body mass index was significantly correlated with
each PPL response, it did not contribute to the mul-
tiple regression models (data not shown).

We also examined the possibility that separate
regression equations may be needed for the predic-
tion of PPL either with or without the influence of
a prior exercise session. Indeed, it is well estab-
lished that the PPL response is significantly attenu-
ated by as much as 50% after a single exercise
session in healthy and at-risk individuals.””%*'=2°
These findings indicate that a session of exercise
improves systemic TG clearance and likely reduces
cardiovascular risk during the postprandial period.
However, we found no significant differences

VOL. 11 NO. 11 NOVEMBER 2009

Table V. Correlations Within Cross-Validation Groups

CROSS-VALIDATION
Group 2 (N=68)

CROSS-VALIDATION
Group 1 (N=119)

TG-AUC,,,
7 value 0.97 0.88
SEE 111.9 306.5
TG-peak,o,
7 value 0.98 0.87
SEE 14.3 51.7
TG-AUGC;,,
7 value 0.94 0.78
SEE 82.8 226.3
TG-peaki,.
7 value 0.96 0.76
SEE 13.1 46.3

Abbreviations: SEE, standard error of estimate; TG-AUC;,,.,
incremental area under the triglyceride curve; TG-AUC,,,,,
total area under the triglyceride curve; TG-peak,,, incre-
mental triglyceride peak response; TG-peak,,,, triglyceride
peak response. Group 1=healthy participants. Group 2=
participants with hypertriglyceridemia and cardiometabolic
syndrome risk factors. Correlational coefficients were
generated between actual and predicted postprandial lipemic
responses utilizing the 4-hour triglyceride equations
presented in Table IV. All rvalues are statistically significant
at P<.001. The % SEE for each postprandial lipemic

measure did not differ between groups.

between predicted PPL responses from the baseline
PPL and Ex-PPL equations when compared with
the combined PPL prediction equations. This find-
ing implies that although an acute exercise bout
may reduce the TG concentrations after a high-fat
meal, the body’s removal of TGs continues to pro-
duce a similar-shaped TG curve, suggesting that rel-
evant factors may be similar in rest or exercise.
Cross-validation was performed using 2 separate
populations, one in healthy individuals and the sec-
ond in an overweight and obese at-risk population
with elevated fasting TG concentrations and other
characteristics of the cardiometabolic syndrome.
The estimates produced by these equations were
highly correlated to actual measures in the healthy
population in cross-validation group 1 (Table V).
In agreement, Guerci and associates*® also demon-
strated high correlations from 3 time points to mea-
sure the PPL response. Perhaps more important, we
also report similar high correlations in an at-risk
population. TG responses to a high-fat challenge
are exaggerated in obese compared with nonobese
individuals*® and in individuals with hypertriglycer-
idemia.” In the current study, despite slightly
delayed TG clearance, the developed equations
accurately predicted each of the PPL measures in
the at-risk cross-validation group (Table V). The
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bootstrap estimates and the findings from cross-val-
idation with 2 distinct study populations suggest
applicability of the equation in other settings and
other populations.

Currently, PPL is not routinely measured as a
risk factor for disorders such as the metabolic syn-
drome or CAD because of the difficulty of the pro-
cedure. The standard protocols are time-consuming
for both researchers and study participants. Partici-
pants must fast before and during the 8-hour proce-
dure, and researchers/clinicians must spend
considerable time collecting and preparing blood
samples. Reducing the number of blood samples
may increase patient tolerance of the PPL proce-
dure. In addition, simplifying the procedure can be
more cost-effective, and a shortened method allows
health care providers a feasible protocol for a fat
challenge test. The prognostic value of giving an
oral fat challenge to examine TG metabolism may
be similar to the routinely administrated oral
glucose tolerance test for assessment of insulin
resistance. It recently has been suggested that mea-
surement of TG levels at defined collection points
following a specified diet would be logistically prac-
tical and more definitive than measurement of fast-
ing TG alone.>®> While there are preparatory
conditions that were followed prior to the analyses
in the current investigation, being able to estimate
the entire postprandial response with one specified
time point could provide additional risk factor
assessment capabilities.

In conclusion, our findings suggest that the 4-
hour TG concentration is highly related to the total
8-hour PPL response and can be used for accurate
estimation of the postprandial response in healthy
and at-risk individuals. The abbreviated single-point
method could be a useful addition in clinical risk
factor assessment.
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