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Abstract

Our previous studies suggest that diets varying in palmitic acid (PA) and oleic acid (OA) content may affect energy expenditure and fat

oxidation differentially. We hypothesized that, compared with a high-OA diet, a high-PA diet would lead to lower oxygen consumption

during exercise and lower excess postexercise oxygen consumption (EPOC). Adults were randomized to 1 of 2 liquid diets (28 days): HI PA

(fat, 40% of energy; PA, 16.8%; OA, 16.4%) (n = 10) or HI OA (fat, 40%; PA, 1.7%; OA, 31.4%) (n = 9). On day 29, the rates of oxygen

consumption (V̇o2) and carbon dioxide production were measured during and for 270 minutes after 80 minutes of cycling (60% V̇o2 peak).

There was no group difference (HI OA vs HI PA, mean F SEM) in fat-free mass (53.8 F 4.7 vs 56.9 F 3.0 kg), V̇o2 peak (40.7 F 2.3 vs

36.6 F 3.2 mL/kg per minute), and work during exercise (101 F 12 vs 101 F 10 W). V̇o2 (L/min) during exercise (1.99 F 0.22 vs 1.85 F
0.19) was significantly different (P = .05) only when corrected for fat-free mass, with which it significantly correlated (r = 0.86; P b .001).

During 60 to 270 minutes postexercise, the average EPOC was 9.7% F 4.9% of preexercise V̇o2 in OA, whereas there was no EPOC

present in PA (P = .06 between diets). In conclusion, a high-PA diet appears to lower V̇o2 during and after exercise compared with a

high-OA diet.

D 2006 Elsevier Inc. All rights reserved.
1. Introduction

Palmitic acid (PA) and oleic acid (OA) are major dietary

and storage fatty acids (FA) [1], and the North American

diet typically contains approximately equal amounts of PA

and OA as percentage of total energy [2-4]. The lipid source

for the Mediterranean diet derives mainly from olive oil.

Olive oil contains much more OA and much less PA than

the major lipid sources in the North American diet (eg, meat

and dairy products) [5-7].

There is emerging evidence, from studies in isolated

cells, that saturated and unsaturated FA, as well as the genes

regulating their metabolism, affect mitochondrial pathways

for FA oxidation and energy utilization [8-11]. Because

mitochondrial FA oxidation and energy generation may be

especially important during states where the demand for

energy production is greater (such as physical activity) [12],
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we have been interested in how alterations in dietary FA

composition affect fat oxidation and energy expenditure in

humans [13]. Thus, we [13] recently conducted a clinical

trial, the results of which suggested that a high-PA formula

diet caused decreased fat oxidation and increased body fat

gain (per unit of energy intake), compared with a high-OA

diet. While this trial [13] was in progress, we began

recruiting a cohort of subjects, already participating in this

trial, to undergo additional tests to determine whether the

diets affected the oxygen consumption associated with an

80-minute, submaximal exercise bout on a bicycle ergom-

eter and whether the diets also affected oxygen consumption

after the exercise.

We hypothesized that the dietary FA composition

differentially would affect the energy cost of a controlled

exercise bout, both during exercise and after exercise.

Commonly, after exercise, there is an extended increase

in the rate of oxygen consumption (V̇o2) above resting V̇o2

[14]. This elevated V̇o2 after exercise is termed excess

postexercise oxygen consumption (EPOC) and may last for

several hours depending on the duration and intensity of the
perimental 55 (2006) 1215–1221
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exercise [14,15]. There are a number of readily identifiable

mechanisms for the transient EPOC (ie, during the first

60 minutes postexercise) [15,16]. The mechanisms re-

sponsible for the prolonged component of EPOC (extend-

ing N60 minutes postexercise) are less well understood, but

changes in fractional oxidation of substrates [16] as well as

increased triglyceride/fatty acid cycling [17-20] have been

shown to contribute to this effect. In addition, it has been

suggested that changes in gene expression may be a possible

mechanism [14].
2. Methods

2.1. Overall design

This randomized, double-masked, controlled trial in-

volved 19 healthy, nonobese young adults, 18 to 35 years

old. Each subject consumed a solid-food, brun-inQ diet for
28 days and then was randomized to either a PA-enriched

(HI PA; fat, 40% of energy; PA, 16.8%; OA, 16.4%) or an

OA-enriched (HI OA; fat, 40%; PA, 1.7%; OA, 31.4%)

liquid formula diet, also for 28 days. Approximately 1 to

2 weeks before the end of the study period, each subject

underwent an exercise test on a bicycle ergometer to

establish their V̇o2 peak. During 1 of the last 3 days of the

formula diet, body composition was assessed using dual-

energy x-ray absorptiometry (DXA; Hologic Delphi QDR

4500A Bone Densitometer, Bedford, MA). On day 29, as

described in more detail below, the subjects performed an

exercise bout consisting of 80 minutes cycling at 60% of

V̇o2 peak. Oxygen uptake was measured during the exercise

and for 4.5 hours after exercise.

The study was carried out at the University of Texas

Medical Branch (UTMB) and the Shriners Hospitals for

Children, Galveston, TX. It was approved by the Institu-

tional Review Board for Human Subjects and the General

Advisory Committee of the General Clinical Research

Center (GCRC) at UTMB.

2.2. Subjects

Many of the subjects were simultaneously participating

in a trial to determine the effect of dietary FA on fat

oxidation, resting energy expenditure, and total daily energy

expenditure; the data on these subjects and the detailed

methodology for this trial have been reported separately

[13]. However, additional subjects were recruited for the

trial for the purpose of completing this exercise study. The

subjects were fully informed of the purpose and procedures

of the study before written consent was obtained. After

initial screening to determine their eligibility, the subjects

underwent a medical history and physical examination at the

GCRC, and fasting blood samples were drawn to further

ascertain their eligibility for the study, based on inclusion

and exclusion criteria. The inclusion criteria were the

following: ages of 18 to 35 years; healthy and no need for

medication on a frequent or continuous basis; body mass
index of more than 18 and less than 30, and below the 95th

percentile based on norms for age, sex, and race [21]; no

current use of drugs that may affect lipid metabolism,

including nicotine; a willingness to give up all food and

drinks not included in the study diets (including coffee and

other caffeinated beverages); and willingness to curtail

vigorous aerobic exercise for 72 hours before the exer-

cise study. Exclusion criteria included vegetarian diet;

habitual fat intake of less than 30% energy; pregnancy;

fasting glucose, total cholesterol, low-density lipoprotein

cholesterol, and triglycerides above the 95th percentile, and

high-density lipoprotein cholesterol below the 5th percentile

for age and gender [22].

2.3. Diets

All food during both phases of the study was provided by

the GCRC. All subjects were required to eat breakfast at the

GCRC every day of the 8-week study, but many of the

subjects chose to eat 1 or more additional meals in our

dining room each day, especially during the week.

The main purpose of the run-in, solid-food diet was to

serve as a way to determine which subjects would comply

with the protocol and to establish baseline control data on all

subjects on the same diet. These baseline data were used to

characterize changes in various parameters as part of the

overall trial. The composition of this solid-food diet was the

following: protein, 14.6% energy; carbohydrate, 45.1%

energy; fat, 40.8% energy. The FA composition included

OA (13.1% energy and 32.4 g/100 g total fat) and PA (8.4%

energy and 20.8 g/100 g fat). For comparison, a post hoc

analysis of the dietary histories obtained on most of

the subjects participating in this trial for the period preceding

the run-in diet revealed the following composition of their

bhabitual dietQ: 18.0% energy as protein, 49.6% energy as

carbohydrate, 33.0% energy as fat with 11.0% energy as

saturated FA, and 11.0% energy as monounsaturated FA.

Thus, because it was our intention to examine large intakes

of PA or OA, our subjects were ingesting a moderately high-

fat intake at the time of their exercise studies.

Table 1 provides details concerning the macronutrient

and FA composition of the 2 experimental formula diets

(Ross Products Division, Abbott Laboratories, Columbus,

OH): (1) HI PA (n = 10), a PA-enriched formula diet, in

which PA and OA content were 42.1 and 41.0 g/100 g total

FA, respectively; and (2) HI OA (n = 9), an OA-enriched

formula diet, which was identical to HI PA except that it had

a 91% higher fractional OA concentration and a reciprocally

lower concentration of PA. Both formulas contained 40% of

energy as fat and, thus, contained slightly more fat than the

average American diet [3]. The formulas were patterned

after formulas used for nutritional support and contained

adequate vitamins and minerals on a per-kilojoule basis. The

fat blend in the HI PA formula was 91% palm oil, 6% high

oleic sunflower oil, and 3% soy lecithin. The fat blend of the

HI OA formula was 0% palm oil, 97% high oleic sunflower

oil, and 3% soy lecithin.



Table 1

Composition of experimental diets

HI PA HI OA

Energy distribution (%)

Protein 14 14

Carbohydrate 46 46

Fat 40 40

Fatty acid profile (g/100g)

Palmitic 42.1 4.2

Oleic 41.0 78.4

Linoleic 11.4 13.0

Stearic 4.1 4.1

a-Linolenic 0.3 0.3

Myristic 0.9 0.0

Palmitoleic 0.2 0.0

Eicosapentaenoic 0.0 0.0

Docosahexaenoic 0.0 0.0

Arachidonic 0.0 0.0

Fatty acid class (%)

Saturated 47.1 8.3

Monounsaturated 41.2 78.4

Polyunsaturated 11.7 13.3

Fractional energy contribution (%)

Total saturated 18.8 3.3

12:0 0.0 0.0

14:0 0.4 0.0

16:0 16.8 1.7

18:0 1.6 1.6

Total monounsaturated 16.5 31.4

18:1 n-9 16.4 31.4

Total polyunsaturated 4.8 5.3

18:3 n-3 0.1 0.1

18:2 n-6 4.6 5.2

able 2

ubject characteristics

easurement Group

HI OA HI PA

ge (y) 25.3 F 0.9 27.9 F 3.5

eight (cm) 170.1 F 3.9 174.2 F 2.7

ody weight (kg) 66.7 F 4.2a 76.4 F 2.7

ody mass index (kg/m2) 22.8 F 0.7b 25.2 F 0.8

FM (kg) 53.8 F 4.7 56.9 F 3.0

at mass (kg) 14.0 F 1.8 20.1 F 3.0

ercentage of body fat 21.4 F 3.0 25.8 F 3.5

o2 peak (L/min) 2.75 F 0.28 2.76 F 0.23

o2 peak (mL/kg per minute) 40.7 F 2.3 36.6 F 3.2

nergy intake (kJ/kg FFM per day) 221.3 F 11.7 212.5 F 9.2

ata are expressed as mean F SEM (n = 9 for HI OA and n = 10 for HI

A). Energy intake (kJ/kg FFM per day) indicates average daily energy

take per day during the formula diet. See text and Table 1 for explanation

n HI OA and HI PA.
a HI OA vs HI PA: P = .06 (2-sample t test).
b HI OA vs HI PA: P = .05 (2-sample t test).
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2.4. V̇o2 peak Test

Approximately 1 to 2 weeks before the exercise study,

while ingesting the formula diet, subjects underwent an

exercise test on a bicycle ergometer to establish their

V̇o2 peak. The V̇o2 peak test was carried out on a Monark

bicycle ergometer (Monark 829, Monark Exercise, Vansbro,

Sweden). Briefly, the subjects warmed up for 10 minutes at

25W. The workload was thereafter increased to 50Wand then

subsequently by 25 or 50 W every 2 minutes depending on

their estimated fitness status so as to limit the peak test to

approximately 10 minutes. V̇o2 and the rate of carbon dioxide

production (V̇co2) were measured by indirect calorimetry

(Vmax 29, Sensor Medics, Yorba Linda, CA). This was used

for all the metabolic measurements during the study. During

the cycling, the subjects breathed through a mouthpiece and

valve during the measurement periods. The subjects were

determined to have reached peak V̇o2 when the power was

increased and no concomitant increase was made in V̇o2.

Heart rate (Polar A1, Polar Electro Oy, Kempele, Finland),

ventilation, and respiratory exchange values were also ob-

served to confirm the maximal value. Using linear regression,

we estimated the work associated with a 60% V̇o2 peak effort.

2.5. Experimental protocol

On the 29th day of the formula diet period, V̇o2, V̇co2,

and fat oxidation (respiratory quotient [RQ]) were assessed
over a 20-minute period in the fasting state at 07:00 am. A

canopy was used with the indirect calorimetry, as this test

was included as part of a series of overnight measurements

used in the parent trial. The subjects remained in bed in the

supine position during the measurements. After the com-

pletion of these preexercise resting measurements, the

subjects were transported via wheelchair from their bed in

the GCRC to the adjacent Shriners Hospital where the

exercise study took place. The subjects then underwent the

exercise study, using the same cycle ergometer used for

the V̇o2 peak test. However, the subjects performed the

exercise in a semi-recumbent position, sitting in a chair

attached to the cycle instead of the standard seat. Subjects

were given a 5-minute warm-up at 30 W. Thereafter, they

cycled continuously for 80 minutes at a constant pedaling

rate of 70 rpm and at work intensity equal to 60% of their

individual V̇o2 peak. This degree of work is thought to

generally cause a measurable degree of EPOC, but is low

enough that the untrained subjects were all able to finish the

exercise [14]. At 15-minute intervals, starting at 15 minutes

after commencing exercise, they breathed into the mouth-

piece of the calorimeter for 5 minutes, while tidal volume

(L/min), V̇o2, and V̇co2 were measured.

After completion of the exercise bout, the subjects were

transported via wheelchair back to the GCRC. The transport

of subjects between the GCRC and the exercise unit was

accomplished in approximately 5 minutes each way because

the exercise unit and GCRC are connected by an inside

bridge. Commencing with a measurement at 30 minutes

postexercise, indirect calorimetry was performed for 20 min-

utes out of every 30 minutes for the period 30 to

270 minutes, postexercise, using the same indirect calorim-

eter (in the canopy mode) used for the fasting, preexercise

measurement at 07:00 am. During this period of measure-

ment, the subjects remained in bed and fasting, but they

were allowed access to the bathroom located several feet
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Fig. 1. Time course of EPOC (mean F SEM) for the period 60 to

270 minutes after 80 minutes of cycling at 60% of V̇o2 peak: HI OA (closed

symbols, n = 9) and HI PA (open symbols, n = 10) (mean F SEM).
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from their bed. Excess postexercise oxygen consumption at

each measurement time point was calculated by subtracting

the preexercise V̇o2 value from the respective postexercise

V̇o2 value; EPOC was then expressed either as liters per

minute or as a percentage of the preexercise V̇o2 value. The

individual values for the 60- to 270-minute postexercise

interval were then averaged.

2.6. Statistical analysis

Results (HI OA vs HI PA) are expressed as mean F
SEM. Linear correlation was used to determine possible

covariate effects on the final outcomes, and nonlinear

(Spearman rank) correlation as well as graphic analysis

was used to confirm the validity of the linear regression

analysis. The 2-sample t test was used to compare, between

the 2 formula groups, height, body weight, body mass

index, body composition, various parameters related to the

V̇o2 peak test, and V̇o2 during the exercise test (SPSS Base

10.0, SPSS, Chicago, IL). A repeated-measures analysis of

variance was used to evaluate the effect of diet on EPOC

and postexercise RQ. The term statistical significance

was applied to differences with a 2-tailed P value of

.05 or less, but interesting effects with P values of less than

.1 are also reported.
3. Results

3.1. Subject characteristics, body composition, and

characteristics of the V̇o2 peak test

Table 2 shows the characteristics of the subjects

randomly assigned to the 2 groups. Subjects in the HI OA

and HI PA groups ranged in age from 22 to 32 and 21 to

34 years, respectively. In the HI OA group, there were

6 males and 3 females. In the HI PA group, there were

6 males and 4 females. At the time of the exercise bout at

the end of the formula diet, the 2 diet groups (HI OA vs HI
Table 3

Summary of group exercise data

Measurement Group

HI OA HI PA

Exercise V̇o2 (L/min) 1.99 F 0.22a 1.85 F 0.19

Exercise workload (W) 101 F 12 101 F 10

EPOC 60-270 min (L/min) 0.0162 F 0.0117 -0.0098 F 0.0092

EPOC 60-270 min (% baseline) 9.7 F 4.9b -3.7 F 4.6

Avg RQ 60-270 min 0.82 F 0.01 0.81 F 0.01

Data are expressed as mean F SEM (HI OA, n = 9; HI PA, n = 10). There

were no significant differences except as described. Exercise V̇o2 indicates

average oxygen consumption during the 80-minute cycle exercise; EPOC

60-270 min, change in oxygen consumption at 60 to 270 minutes

postexercise (see text for calculations); Avg RQ, average RQ during the

postexercise period (measurements at 60-270 minutes postexercise in the

resting and fasting state).
a HI OA vs HI PA: P = .05 for diet group (analysis of covariance,

covariate effect of FFM: P b .001).
b HI OA vs HI PA: P = .06 (repeated-measures analysis of variance,

with EPOC expressed as a fraction of the baseline, preexercise V̇o2 value).
PA) did not significantly differ in the following: age; energy

intake during the formula diet; resting energy expenditure

during the fed and fasting portion of the overnight

calorimetry before the exercise study; fat-free mass

(FFM); fat mass; and percentage of body fat. There was a

statistically significant (P = .05), higher body mass index in

the HI PA group, postformula but not preformula (Table 2).

There was no significant difference between the groups in

V̇o2 peak expressed as L/min or mL/kg per minute,

respectively, 2.75 F 0.28 vs 2.76 F 0.23 (P = .97) and

40.7 F 2.3 vs 36.6 F 3.2 (P = .31). Thus, on average, both

groups were untrained.

3.2. Exercise test results

There was no significant difference between the groups

in workload during the exercise test (101 F 12 vs 101 F
10 W) or the average V̇o2 during exercise as a fraction of

V̇o2 peak (0.73 F 0.04 vs 0.66 F 0.03). V̇o2 during the

exercise test, expressed as liters per minute, was not

significantly different between groups (1.99 F 0.22 vs

1.85 F 0.19) (Table 3). Our subjects were exercising at

approximately the same relative intensity of work. However,

subjects of different FFM but identical training status will

exhibit different V̇o2 values during a bout of exercise.

Although there was no significant difference in FFM

between groups, the groups did not manifest identical

FFM values (Table 2). V̇o2 (L/min) during exercise was

linearly related to FFM (r = 0.86, P b .001). Expressed as

mL/kg FFM per minute, there was a borderline significant,

higher V̇o2 during the exercise test in HI OA (36.8 F 1.7 vs

31.8 F 2.0 mL/kg FFM per minute; P = .07, 2-sample

t test). However, simply dividing by FFM assumes a zero

y-intercept for a linear relationship between FFM and V̇o2

during exercise, and this, often-used approach to correct for

metabolic reference standards, could give erroneous con-

clusions [23]. Thus, we also examined the effect of diet

group on V̇o2 during exercise using FFM as a covariate in



E. Bbrsheim et al. / Metabolism Clinical and Experimental 55 (2006) 1215–1221 1219
the general linear model (analysis of covariance). On this

basis, V̇o2 (L/min) was higher in the HI OA group

compared with the HI PA group (P = .05). During exercise,

RQ was not significantly different between the HI OA group

(0.897 F 0.010) and the HI PA group (0.886 F 0.010).

Before the exercise, at 07:00 am, while the subjects

were lying in the bed in the GCRC, mean V̇o2 was 0.21 F
0.02 L/min in the HI OA group and 0.25 F 0.01 L/min in

the HI PA group (not significant). At 30 minutes postexer-

cise, there was no significant difference between the groups

in EPOC, expressed as liters per minute or as a percentage

of the preexercise value (HI OAvs HI PA; 18.5%F 6.3% vs

9.3% F 6.0%) (P = .3). As shown in Fig. 1, for the 60- to

270-minute postexercise period, mean net change in EPOC

was positive at every postexercise time point in HI OA and

negative at every point in HI PA. Thus, for the 60- to

270-minute postexercise period, average V̇o2 was elevated

9.7% F 4.9% compared with the baseline preexercise V̇o2

in HI OA, whereas no EPOC was present in the HI PA

group (Table 3). By repeated-measures analysis of variance,

there was a borderline significant (P = .06) higher EPOC in

the HI OA group. There was a significant time effect on

EPOC (P b .001) but no time � group interaction. There

were, however, individual differences in mean EPOC for the

60- to 270-minute period. Fig. 2 demonstrates that in the HI

PA, mean EPOC for the 60- to 270-minute postexercise

period ranged from �0.055 to +0.035 L/min, but was

negative in 6 of 10 subjects. In the HI OA group, EPOC

ranged from �0.056 to 0.062 L/min, but was positive in 7 of

9 subjects. Although the repeated-measures analysis

of variance suggested that EPOC data for the 60- to

270-minute period were normally distributed in the 2 groups,

the nonparametric Wilcoxon test also showed a border-

line significant (P = .06) effect of diet group on EPOC for

this period.
Fig. 2. Individual data indicating average EPOC for the period 60 to

270 minutes.
Repeated-measures analysis of variance revealed a

significant time effect (P = .035), but no time � diet

group interaction or effect of group on postexercise RQ

(Table 3).
4. Discussion

This study compared 2 groups of comparable, healthy

young adults, both fed with a moderately high-fat diet

compared with their usual intake. One group, HI PA,

ingested a high intake of the saturated FA, palmitate, typical

of what many Americans eat, and the other group, HI OA,

ingested a very low intake of PA but a very high intake of

the monounsaturated FA, OA. Those ingesting the high-PA

diet exhibited a lower V̇o2 during exercise, when corrected

for the significant covariate effect of FFM. Measurement of

EPOC at 30 minutes postexercise (btransientQ phase) was

not a primary goal, and for logistic reasons, the subjects

were transported via wheelchair back to the GCRC during

this period. Excess postexercise oxygen consumption was

not significantly higher in the HI OA group during this

period, and EPOC (V̇o2 N preexercise) was observed in

both groups. However, for those ingesting the high-PA diet,

it does appear that, on average, there was no measurable

EPOC during the 60- to 270-minute period, postexercise,

compared with a more normal response in the HI OA group,

and the P value for this difference was marginally

significant. Although our post hoc statistical analysis

provided no evidence that the V̇o2 during exercise had a

statistical effect on EPOC, the apparent differences in EPOC

could have been related in part to the apparent effects of the

diets on V̇o2 during exercise.

The importance of this study relates to how our results

support the concept, derived from in vitro studies, that

dietary FA may alter mitochondrial mechanisms for energy

generation during exercise [8-11,23-25]. The measured

differences between groups in V̇o2 during or after exercise

are unlikely to impact energy balance, at least for periods of

weeks or months.

We acknowledge the fact that our subjects could not

participate in a crossover design because they were already

subjects in our existing, parallel groups trial, which had

several components besides those previously described [13].

However, despite these possible shortcomings, the 2 dietary

groups appeared to be well matched for workload, V̇o2 peak,

and body composition, especially before the experimental

diet intervention. By studying both groups at the same

percentage of V̇o2 peak, we standardized the protocol for

differences in fitness and training.

The average magnitude of EPOC for the 60- to 270-minute

period in the HI OA group was 0.0162 L/min. This value is

somewhat smaller than that previously reported in studies

with similar exercise bouts [19,20,26]. The reason for this is

unknown. The lack of resting control experiments in the

present study is unlikely to explain the difference because, if

anything, resting energy expenditure (REE) might rise during
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the late morning and early afternoon, even in the fasting state.

Thus, a rising baseline (fasting REE) would diminish, not

augment the absolute value of EPOC.

We also did not observe evidence of EPOC, on average,

in the subjects fed with the high saturated fat diet (HI PA).

Our subjects, in both dietary groups, were ingesting a fairly

high-fat diet, and the subjects in the HI PA diet were

ingesting a high intake of saturated fat. Although the diet of

the subjects perhaps is fairly typical of the so-called average

American diet (eg, [3]), these diets were selected to produce

divergent effects on FA and energy metabolism rather than

being used specifically to test a particular diet. Based on a

United States Department of Agriculture survey, about 34%

of adult males and 43% of adult females consume less than

10% of dietary energy as saturated fat [27]; therefore, the

PA intake on the HI PA diet is greater than what a

substantial percentage of Americans eat. It is also not clear

if the PA intake of those on the HI PA diet is typical of that

ingested by well-trained participants in some EPOC studies.

Previous studies of EPOC have neither controlled the FA

intake specifically nor really characterized the actual FA

intake of their subjects. Thus, we can only speculate if these

previous participants in EPOC studies tended to be more

health conscious or physically fit than the average person.

However, in this regard, there is some literature evidence

that more physically fit people or elite athletes do tend to

ingest a lower saturated fat intake than the population as a

whole [27-29]. Besides possible differences in the FA intake

of our subjects on the HI PA diet and the FA intake of some

previously studied subjects in exercise studies, in the

studies where a prolonged EPOC has been shown, the

subjects have generally been more trained (approximately

50 mL/kg per minute or more). This may be explained by

the fact that only more fit persons will be able to finish the

harder workouts necessary to evoke a prolonged EPOC, but

may also be related to fat intake in the diet, which correlates

with the level of fitness [27-29]. This has to be further

investigated. Interestingly, in the 2 studies performed in

American laboratories showing a prolonged EPOC compo-

nent [30,31], the participants were trained or highly active.

It should also be mentioned that in many American studies

of untrained subjects, V̇o2 is only measured until it is back

to preexercise levels, so it is not known if V̇o2 in the later

stages actually drops below this level. In summary, it is not

presently known if continually high intakes of specific FA

alter the energy cost of exercise or EPOC. We feel that these

preliminary data provide some basis for future study of this

question. However, in support of a diet influence on EPOC

is the fact that there was no prolonged EPOC in the HI PA

group. At this point, we think the most plausible mechanism

is related to the dietary FA intake.

In summary, consumption of a diet high in PA seemed to

diminish the energy cost of cycling exercise and inhibit the

normal increase in EPOC for the same level of work, com-

pared with the consumption of a Mediterranean diet–type fat

composition, containing much less PA and much more OA.
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