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A study was performed to evaluate long-term (6-month) effects of consumption of full-fat products or reduced-fat products on
energy and substrate metabolism. Subjects (age, 19 to 35 years; body mass index [BMI], 21 to 28 kg - m~2) were studied during
a 36-hour stay in a respiration chamber, before {16 men) and in the third month {16 men) and sixth month {19 men and 17
women) of the study. The diet intervention caused, on average, a change in fat intake of (mean + SE) +23 = 31g/d (P < .001)in
the full-fat group and of —5 + 29 g/d (P < .05) in the reduced-fat group. Twenty-four-hour energy expenditure (EE), sleeping
metabolic rate (SMR), diet-induced thermogenesis (DIT), and EE for physical activity (ACT) were not different between the
groups. Fat oxidation was significantly (P < .05) increased in the full-fat group and was not different from fat intake. During the
6 months of the study, body mass and fat mass were significantly increased in subjects of the full-fat group, whereas there were
no changes in body mass or body composition in subjects of the reduced-fat group. It is concluded that in the long run,

avoidance of a diet with full-fat products will promote body weight and fat stability.
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IGHT MAINTENANCE requires not only energy

balance, but also balance between intake and oxida-
tion of the three energy substrates: carbohydrate, protein,
and fat.2 In situations of energy or substrate imbalance,
changes occur in the body stores and hence body weight or
body composition. A high-fat intake is often associated with
an increasing prevalence of obesity.3- Possible mechanisms
for this association are based on a positive energy balance
(energy mtake [EI] > energy expenditure [EE]) or the
failure to adjust fat oxidation to fat intake. One of the
hypotheses to be tested is whether consumption of reduced-
fat products over a period of 6 months will lead to an
increase of 24-hour EE. Changing the macronutrient ratio
of the diet may have consequences for the regulation of
energy balance through changes in one or more of the three
components of daily EE: sleeping metabolic rate (SMR),
diet-induced thermogenesis (DIT), and EE for physical
activity (ACT).

Regardless of whether a change in 24-hour EE and its
components is observed, diet composition can also affect
substrate balance. Hill et alé studied short-term (7-day)
effects of alterations in diet composition on EE and
substrate balance. They reported that a rapidly shifting
substrate oxidation more closely reflected the composition
of the diet, without producing measurable effects on total
EE. Furthermore, they predicted that continued consump-
tion of a high-fat diet would not cause any major shift in
either body energy or body composition, whereas prolonged
consumption of a low-fat diet would lead to a period of
negative fat balance and hence body energy loss.
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The present study focused on long-term effects of con-
sumption of fuli-fat or reduced-fat products on EE and
substrate oxidation. It was part of a 6-month multicenter
parallel comparison trial on long-term health effects of a
realistic consumption of reduced-fat products by healthy
non-obese individuals. In short, each of three participating
centers recruited approximately 80 healthy volunteers (20
men and 20 women aged 19 to 35 years with BMI of 21 to 28
kg - m~2 and 20 men and 20 women aged 36 to 55 years with
BMI of 24 to 30 kg - m~2). Volunteers were randomized
into two study groups (full-fat group and reduced-fat
group), ensuring an equal distribution of both sexes, eating
behavior characteristics, and type of household, as far as
possible. Both groups were matched for mean age and body
mass index (BMI). During a period of 6 months, subjects
had free access to either full-fat products or reduced-fat
products.

SUBJECTS AND METHODS
Subjects

The study was performed in men (n = 19) and women (n = 17)
aged 19 to 35 years: 10 men and nine women in the full-fat group
and nine men and eight women in the reduced-fat group. Their
physical characteristics are presented in Table 1. There were no
significant differences between the full-fat and reduced-fat groups
with respect to age, height, weight, or percentage body fat. The
procedures used in the study were carefully explained to the
subjects before they gave their consent to participate. The research
protocol was reviewed and approved by the local ethics committee.

Experimental Design

EI and macronutrient intake in free-living conditions were
determined by means of a 3-day dietary record at four different
times. To determine the habitual EI of the subjects, the first
measurement was performed before they entered the study (base-
line measurement). The second, third, and fourth measurements
occurred in the first, third, to fourth, and sixth month of the study.

EE and substrate oxidation were measured three times using a
respiration chamber. The first measurement (baseline) and the
second measurement (in the third month) of the study were
performed in 16 men (eight full-fat group and eight reduced-fat
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Table 1. Physical Characteristics of the Subjects (mean + SD)

Group No. Age {yr) Height {m) Weight (kg)  Body Fat (%)
Full-fat
Men 10 29+5 1.82+0.05 820+122 224+69
Women 9 27+6 1.67+007 67469 33.6 58
Total 19 28+5 175010 75.1+123 27.7x85
Reduced-fat
Men 9 26+x6 1.80+0.04 765 =6.1 201 7.2
Women 8 24+x4 167 £0.06 62.1=4.1 301+ 3.7
Total 17 255 173 +0.08 69.7 £9.0 248 7.7
Total 36 27+5 1.74x0.09 726+ 111 26.3 8.1

group). The third measurement was made in the sixth month of the
study in all subjects (19 full-fat group and 17 reduced-fat group).

Dietary Records

Subjects recorded their food intake during 3 consecutive days (2
weekdays and 1 weekend day) in a diary that was divided into six
periods per day (three meals and three intermeal periods). Brand
names were elicited, as well as recipes that were used. Energy and
macronutrient intake were calculated using the Dutch food compo-
sition table.”

Respiration Chamber Measurements

Subjects spent approximately 36 hours (from 7 M on day 0 to 8
AM on day 2) in a respiration chamber,® where O, consumption and
CO, production were the main measurements. The 14-m3 chamber
was furnished with a bed, chair, table, television, radio, telephone,
wash bowl, and toilet facilities and ventilated with fresh air at a rate
of 50 L/min. The ventilation rate was measured with a dry gas
meter (Schlumberg, type G6; Meterfabrick-Schlumberger, Dor-
drecht, The Netherlands). The concentration of O, and CO; was
measured using a paramagnetic O; analyzer (Servomex, type OA
184; Servomex, Crowborough, Sussex, UK) and an infrared CO,
analyzer (type URAS 3G; Hartmann & Braun; Aksiengersell-
schaft, Frankfurt, Germany). Ingoing air was analyzed once every
15 minutes, and outgoing air once every 5 minutes. The gas sample
to be measured was selected by a computer that also stored and
processed the data. Physical activity of the subjects was monitored
by means of a radar system based on the Doppler principle. During
daytime, subjects were allowed to move freely, sit, lie down, study,
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use the telephone, listen to the radio, and watch television; only
sleeping and strenuous exercise were not allowed.

Subjects were fed according to estimated energy balance a diet
with full-fat products or a diet with reduced-fat products. During
the baseline measurement, all subjects received a full-fat diet. EI
for the maintenance of energy balance was based on the subjects’
calculated basal metabolic rate’ multiplied by 1.4.1° The diets were
consumed as four meals daily: a breakfast at 8 AM containing 20%
of the daily EI (20 energy %), a lunch at 12:30 pM (25 energy %), a
dinner at 5:30 pm (45 energy %), and an evening snack at 7:30 Pm
(10 energy %). The full-fat diet provided 45 energy % carbohy-
drate, 15 energy % protein, and 40 energy % fat. The reduced-fat
diet was actually based on the full-fat diet, in which the full-fat
products were isoenergetically replaced by reduced-fat equiva-
lents. For example, subject A consumes a full-fat diet of 10.5 MJ/d
containing 40 g full-fat cheese (1,640 kJ/100 g; in total, 656 kJ).
Subject B consuming a reduced-fat diet of 10.5 MJ/d then receives
52 g reduced-fat cheese (1,254 kJ/100 g) to obtain to same energy
content. Because fat was exchanged not only by carbohydrate but
also by protein, the macronutrient composition of the reduced-fat
diet was 54 energy % carbohydrate, 21 energy % protein, and 25
energy % fat.

EE and overall substrate oxidation were calculated from O,
consumption, CO, production, and urinary nitrogen excretion,
using the equations of Carpenter as described by Brouwer.!!
Twenty-four-hour urine samples were collected from 7:30 am to
7:30 AM. Samples were stored in containers with 10 mL H,So, to
prevent ammonia loss through evaporation; volume and nitrogen
concentration were measured subsequently, the latter with a
Heraeus analyzer (type CHN-O-Rapid; W.C. Heraeus, Hanau,
Germany). Twenty-four-hour EE and oxidation of carbohydrate,
protein, and fat were calculated from 7:30 aM to 7:30 aM. SMR was
determined by selecting a period of 3 consecutive hours between
2:00 and 7:00 AM, when EE was lowest and radar output was at
baseline. DIT was calculated from the individual relationship
between physical activity and EE both averaged over 30 minutes, as
described previously.”? ACT was assessed by 24-hour EE minus
SMR minus DIT.

Body mass of the subjects was measured at the start and in the
second, fourth, and sixth month of the study. Subjects were
weighed (in underwear) in the morning upon rising, after voiding,
and before any food or drink consumption, on a digital balance
(Sauter, type E 1200; August Sauter, Albstadtl-Ebingen, Germany)

Table 2. El, EE, and Energy Balance (El — EE} Over 24 Hours During the Stay in the Respiration Chamber and El in Free-Living Conditions (El
dietary record) and Body Mass in Subjects of the Full-Fat Group {n = 8} and the Reduced-Fat Group (n = 8}

Group Baseline Third Month Sixth Month A Month 3-0 A Month 6-0
Full-fat
24-h El dietary record (MJ/d) 11.0£1.3 125 + 1.0 10.8 = 1.2 +1.4 1.2 -0.2 11
24-h El (MJ/d) 11.3 0.4 11.3+0.3 11.3 = 0.3 0.0 = 0.0 0.0=+00
24-h EE (MJ/d) 10.7 + 0.3 11.2 £ 041 11.2x04 +0.6 = 0.1 +0.5 + 0.2
24-h energy balance (MJ/d) +0.7 £ 0.2 +0.1 £ 0.2% +0.2 +0.2 -0.6 + 0.2 -0.5+ 0.2
Body mass (kg) 85.0 + 4.2 87.8 + 3.7% +2.8 +1.0
Reduced-fat
24-h El dietary record (MJ/d) 11.7 £ 1.1 12.0 £ 0.8 10.3 = 1.1 +0.3 0.6 -1.4 1.2
24-h El (MJ/d) 10.8 = 0.1 10.8 = 0.1 10.6 + 0.2 0.0 0.0 -0.1 0.1
24-h EE (MJ/d) 10.2 £ 0.2 10.6 = 0.21 10.7 = 0.2t +0.4 = 0.1 +0.5 + 0.1
24-h energy balance (MJ/d) +0.6 = 0.2 +0.2 £ 0.2t 0.0 + 0.3+ ~0.4 = 0.1 -0.7 £0.2
Body mass {kg) 76.0 £ 2.2 75.6 = 2.3* -0.4 = 0.8*%

NOTE. Subjects of the reduced-fat group consumed a full-fat diet at the baseline measurement in the respiration chamber. E| dietary record at
baseline represents the habitual diet of the subjects before entering the study. Results are the mean =+ SE.

*P < .05 for difference between groups.
TP < .01, #P < .05: differences from baseline value within groups.
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Table 3. SMR, DIT, and ACT Before and in the Third and Sixth Month
of the Study in Subjects of the Full-Fat Group {n = 8) and the
Reduced-Fat Group (n = 8)

Group Baseline Third Month Sixth Month A Month 3-0 A Month 6-0
Full-fat
SMR 7.8+ 0.3 83 + 0.4t 82 =041t +05+0.2 +04 £ 0.2
DIT 11+01 1101 1.3=+02 0.0 £ 0.1 +0.3 £ 0.1
ACT 1802 1.9+01 1.6=0.1 0.0+0.2 -0.2=x=0.2
Reduced-fat
SMR 74+0175+x01 76=01 +0.1=0.1 +0.2+0.2

DIT 1401 16=+0.1* 1.3+£0.1
ACT 14011501 1.7x0.2

+0.2 0.1 -0.1+0.2
+0.1 £ 0.1 +0.4 + 0.2

NOTE. All data are expressed in MJ/d and are the mean + SE.
Subjects of the reduced-fat group consumed a full-fat diet at the
baseline measurement.

*P < .01 for difference between groups.

TP < .05 for difference from baseline value within groups.

accurate to 0.001 kg. Body composition was assessed at the start
and in the sixth month of study, using the deuterium dilution
technique.'® Before subjects went to bed at night, they drank a
H,0 dilution after voiding (baseline urine sample). The standard
dose was, on average, 3.69 % 0.15 g 2H,0 (mean = SD), filled up
with tap water to approximately 75 g, resulting in an enrichment of
+5%. The 2H excess created was 84 = 16 ppm. A second urine
sample was collected by the subjects on the next day in the
morning, from the second voiding between 8:00 and 10:00 am.
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Deuterium content was measured in urine samples with an isotope
ratio mass spectrometer (VG Aqua Sira; Tsogas, Middlewich,
Cheshire, UK). Total body water (TBW) was calculated as the
deuterium dilution space divided by 1.04, correcting for exchange
of the deuterium label with nonaqueous hydrogen of body solids.!*
Fat-free mass was calculated from TBW assuming a hydration
coefficient of 0.73; fat mass was calculated as body mass minus
fat-free mass.

Analysis of Data

Differences between subjects of the full-fat and reduced-fat
groups (treatment effects) were tested using unpaired ¢ tests. The
within-group effects due to prolonged consumption of experimen-
tal products (exposure effects) were analyzed by repeated-
measures ANOVA and Scheffé F tests. To correct for the values at
baseline, we also calculated the change (A) over 3 or 6 months (A
month 3-0 and A month 6-0). These A values were furthermore
obtained to assess whether an effect is already present after 3
months of the study, or only after 6 months. Correlations between
physical activity and EE were analyzed using the Pearson correla-
tion coefficient. The data are expressed as the mean = SD or SE.

RESULTS
Diet Intervention

Data on macronutrient intake in free-living conditions
for all subjects completing the 6-month multicenter parallel-
comparison trial (full-fat group, n = 103; reduced-fat group,
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Mean intake, oxidation, and balance (intake — oxidation} of carbohydrate, protein, and fat over 24 hours during the stay in the

respiration chamber in subjects of the full-fat group (A, n = 8) and reduced-fat group (B, n = 8). Substrate intake in free-living conditions,
assessed by means of dietary records, is also presented. Data are expressed as the mean + SE. Note that subjects of the reduced-fat group
consumed a full-fat diet at the baseline measurement in the respiration chamber. Substrate intake according to the dietary record at baseline
represents habitual intake of the subjects before entering the study. ***P < .001, **P < .01, *P < .05: differences between groups. 117 P < .001,

1P < .01, 1P < .05: differences from baseline value within groups.
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n = 117) showed that the diet intervention caused a change
(mean = SE) in fat intake of +23 + 31 g/d (P < .001) in
the full-fat group and =5 = 29 g/d (P < .05) in the
reduced-fat group (C. de Graaf, J.J.M.M. Drjvers, N.J.H.
Zimmermans, et al, personal communication, August 1995).
A similar tendency was observed in the subgroups subjected
to measurements of EE and substrate oxidation: +17 £ 9
g/d in the full-fat group (n = 19) and —3 = 8 g/d in the
reduced-fat group (n = 17).

Energy Metabolism

Treatment effects. Data on EI, EE, and energy balance
(EI — EE) are presented in Table 2. There were no
differences in these data between subjects in the full-fat and
reduced-fat groups. The components SMR and ACT also
were not different between the groups (Table 3). In the
third month of the study, DIT was significantly higher in
subjects of the reduced-fat group versus the full-fat group.
However, at the end of the study, no effect of the type of
diet on DIT was observed.

Exposure effects. In subjects of both the full-fat and
reduced-fat groups, we observed a significantly increased
24-hour EE in the third month of the study as compared
with the baseline measurement (Table 2). In the sixth
month of the study, 24-hour EE was still elevated in both
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groups, but only significantly in the reduced-fat group. The
change in 24-hour EE over 6 months (A month 6-0) was the
same for both groups. Subjects in the full-fat group did not
show a persistent increase in 24-hour EE despite a signifi-
cant weight gain, possibly because most of the gained
weight represented fat (Table 5). In subjects of the full-fat
group only, SMR was significantly increased in the third
and sixth month of the study as compared with the baseline
measurement (Table 3).

Substrate Metabolism

Treatment effects. In the third and sixth month of the
study, carbohydrate and protein intake were significantly
elevated at the expense of fat in subjects of the reduced-fat
group as compared with the full-fat group (Figs 1 and 2).
Oxidation of carbohydrate was not different between the
groups, resulting in a more positive carbohydrate balance in
subjects of the reduced-fat group (third month, P < .01,
sixth month, P > .05). Because intake and oxidation of
protein were equally elevated in subjects of the reduced-fat
group, no difference in protein balance was observed
between the groups. Fat intake and fat oxidation were
significantly lower in subjects of the reduced-fat group as
compared with the full-fat group. Consequently, fat balance
was not different between the groups. Fat intake in free-
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Fig2. Changes in mean intake, oxidation, and balance (intake — oxidation) of carbohydrate, protein, and fat over 3 and 6 months {A month 3-0
and A month 6-0) in subjects of the full-fat group (n = 8) and reduced-fat group [n = 8). Changes in substrate intake in free-living conditions,
assessed by means of dietary records, are also presented. Data are expressed as the mean + SE. Note that subjects of the reduced-fat group
consumed a full-fat diet at the baseline measurement in the respiration chamber. Substrate intake according to the dietary record at baseline
represents habitual intake of the subjects before entering the study. ***P < .001, *P < .05: differences between groups.
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living conditions was only significantly lower in the sixth
month of the study in subjects of the reduced-fat group as
compared with the full-fat group.

In the sixth month of the study, additional subjects were
studied (in total, 19 full-fat group and 17 reduced-fat
group). In this larger group of subjects, the difference in fat
oxidation between subjects of the full-fat and reduced-fat
groups was highly significant, resulting in a more negative
(P < .05) fat balance in subjects of the reduced-fat group
(Table 4).

Exposure effects. With respect to within-group effects,
carbohydrate intake in free-living conditions was signifi-
cantly decreased in the sixth month of the study in subjects
of the full-fat group as compared with the baseline measure-
ment (Fig 1). Furthermore, we observed a significantly
increased fat oxidation in these subjects in the third and
sixth month of the study, resulting in a negative fat balance
(P < .05). In the reduced-fat group, a significant difference
in substrate intake was induced during the second (third-
month) and third (sixth-month) measurement in the respi-
ration chamber as compared with the baseline measure-
ment: carbohydrate and protein intake increased and fat
intake decreased. The data on substrate oxidation during
the study showed a significant increase in protein oxidation,
whereas carbohydrate and fat oxidation remained at the
same level as measured during the baseline measurement.
Overall, carbohydrate balance was more positive in the
third month (P < .05) and sixth month (P > .05), protein
balance was unchanged, and fat balance became negative in
the third and sixth month of the study (P < .01).

Table 4. Energy and Substrate Metabolism Over 24 Hours in the
Sixth Month of the Study During the Stay in the Respiration
Chamber in Subjects of the Full-Fat Group (n = 19) and the

Reduced-Fat Group (n = 17)

Parameter Fuil-Fat Reduced-Fat
El dietary record 10.1 £ 0.7 99+ 0.6
El 9.9+0.3 9.6 = 0.3
EE 10.1 £ 0.3 9.8 + 0.3
Energy balance -02+0.2 ~0.2=+0.2
Carbohydrate intake dietary record 41+ 03 5.0+ 0.4
Carbohydrate intake 45 £ 0.2 5.2 £ 0.2t
Carbohydrate oxidation 4.1+ 0.2 4.4 + 0.2
Carbohydrate balance +0.4 = 0.1 +0.8 + 0.2
Protein intake dietary record 1.5 = 0.1 1.5 £ 0.1
Protein intake 1.5+ 0.1 2.0 + 0.1%
Protein oxidation 1.4 + 0.1 1.8 = 0.1t
Protein balance +0.1 = 0.0 +0.2 £ 0.1
Fat intake dietary record 4.3 = 0.4 3.2+ 03+
Fat intake 4.0 = 0.1 2.3+ 0.1*
Fat oxidation 46 £ 0.2 35+ 0.2*
Fat balance -0.6 0.2 -1.2x0.2¢%

NOTE. All data are expressed in MJ/d and are the mean = SE. Energy
and substrate intake in free-living conditions, assessed by means of a
dietary record, are also presented.

*P < .001, TP < .01, ¥P < .05: differences between groups.
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Body Mass and Body Composition

Treatment effects. The data on body mass and body
composition of all subjects are presented in Table 5.
Concerning the absolute values of both groups of subjects,
we only observed a significant difference in fat mass in the
sixth month of the study. However, the relative values (A
values) revealed more useful information because of the
correction for baseline values. During the 6 months of the
study, body mass, fat mass, and percent body fat were found
to be significantly increased in subjects of the full-fat group
versus the reduced-fat group.

Exposure effects. In subjects of the full-fat group, body
mass significantly increased during the time of the study.
The data on body composition showed that the weight gain
was mainly in the form of fat:fat mass increased significantly
during the study, whereas fat-free mass remained un-
changed. In subjects of the reduced-fat group, no changes
in body mass or body composition were observed.

DISCUSSION

It is generally accepted that a high fat intake is an
important factor promoting obesity. Considering obesity as
the result of a positive energy balance, there are two
possible mechanisms for the association between fat intake
and the development of obesity. A high-fat diet may cause
an increase of EI or a decrease of EE. Several studies have
described an increased EI in subjects consuming a high-fat
diet for 2 days,'® 7 days, ' and 14 days.!” In the long term (11
weeks), energy intake was found to be reduced on a low-fat
diet (20 to 25 energy % fat) compared with a control diet
(35 to 40 energy % fat), resulting in a significantly greater
weight loss on a low-fat diet.!® Concerning the effect of diet
composition on 24-hour EE, most studies failed to show a
significant effect.5161920 SMR was found to be increased on
a low-fat diet versus a mixed diet,'® or was not affected by
diet composition.%1620 DIT was expected to be increased on
a low-fat diet, because of the greater obligatory cost of
glycogen storage and possibly because of a facultative
increase in thermogenesis due to glucogenic stimulation of
the sympathetic nervous system.2?2 However, a difference
in DIT due to a changing diet composition was not
observed.”? ACT also was not affected by diet composi-
tion.616:20 In the present study, the type of diet (full-fat or
reduced-fat) had no remarkable effects on 24-hour EE or
its components.

When comparing the diet consumed during the respira-
tion chamber measurement with the macronutrient compo-
sition of the 3-day dietary record kept during free-living
conditions, it is observed that during the respiration cham-
ber measurement, subjects in the full-fat group received
more carbohydrate (4 energy %, P < .05) and less alcohol
(2 energy %, P < .05) and subjects in the reduced-fat group
received more carbohydrate (5 energy %, P < .01), more
protein (6 energy %, P < .001), less fat (8 energy %,
P < .001), and less alcohol (2 energy %, P < .01).

Considering the effects of diet composition on substrate
oxidation and substrate balance, results of the present study
were consistent with results of studies examining short-term
effects of dietary fat and carbohydrate®?: (1) substrate
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Table 5. Body Mass and Body Composition During the Six-Month Experimental Period in Subjects of the Full-Fat Group (n = 19) and the
Reduced-Fat Group (n = 17)

Group Baseline Second Month Fourth Month Sixth Month A Month 2-0 A Month 4-0 A Month 6-0

Full-fat

Body mass (kg) 75.1 =28 76.0 = 2.9t 76.2 £ 29 77.0 = 2.91 +0.9 + 0.3 +1.1x05 +19x06

Fat mass (kg) 208 = 1.6 223+ 1.7+ +1.5 + 0.6

Fat-free mass (kg) 543+ 25 548 £ 25 +0.5+ 0.4

Body fat (%) 27.7+2.0 28.8 = 2.0 +1.1+ 0.7
Reduced-fat

Body mass (kg) 69.7 + 2.2 69.8 = 2.3 69.7 £ 2.3 69.8 + 2.3 +0.1=0.3 ~0.1%05 +0.1 = 0.5*

Fat mass (kg) 171 £1.3 16.6 = 1.6* -0.6 = 0.6*

Fat-free mass (kg) 52.6 = 2.3 53.2 23 +0.6 + 05

Body fat (%) 248 + 1.9 23.8 + 2.1 -1.0 = 0.7*

NOTE. All subjects consumed their habitual diet at the baseline measurement.

*P < .05 for difference between groups.
TP < .01, ¥P < .05: differences from baseline value within groups.

oxidation more closely corresponded to substrate intake on
diets with a higher fat content, and (2) carbohydrate
balance was (more) positive and fat balance (more) nega-
tive on low-fat diets. In the sixth month of the study, no
significant effect of the type of diet was observed on
carbohydrate and protein balances (Fig 1 and Table 4).
However, fat balance was different between subjects of the
full-fat and reduced-fat groups, ie, fat oxidation was greater
than fat intake in subjects of the reduced-fat group,
reaching significance (P < .05) in the larger group of
subjects (Table 4). The finding that subjects of both the
full-fat and reduced-fat groups were in a negative fat
balance during the respiration chamber measurement (Table
4) does not have consequences for the regulation of body
weight. In fact, fat intake was higher in free-living condi-
tions than in the respiration chamber (see above), espe-
cially in subjects of the reduced-fat group.

Sheppard et al** examined weight changes in female
subjects enrolled in a low-fat dietary intervention trial.
Participants were randomly assigned to an intervention
group that received intensive instruction in maintaining a
low-fat diet or to a control group. After 1 year, subjects in
the intervention group showed decreased fat intake from 39
to 22 energy % and a decrease in weight of 3.1 kg. Subjects
in the control group showed decreased fat intake from 39 to
37 energy % and a decrease in weight of 0.4 kg. They
concluded that weight loss was more strongly associated
with the change in percent energy from fat than with the
change in total EI. In the present study, similar results were
expected: the target of the design was to obtain a reduction
in fat intake in the reduced-fat group from 40 energy % to

30 to 35 as compared with the full-fat group. However, data
from the 6-month multicenter parallel-comparison trial
indicated that the habitual fat intake was less than the
expected 40 energy %, resulting in a change in fat intake
from 36 to 41 energy % in the full-fat group and from 35 to
33 energy % in the reduced-fat group (C. de Graaf,
J.J.M.M. Drjvers, N.J.H. Zimmerman, et al, personal com-
munication, August 1995). Combining these data with the
results of the present study, it is suggested that subjects of
the full-fat group increased their fat intake during the
study, resulting in a significant increase of body mass and
fat mass, whereas subjects in the reduced-fat group slightly
decreased their fat intake, having no consequences for body
mass or body composition. The change in fat mass in
subjects of the full-fat group may explain the increased fat
oxidation in this group, as noted by Schutz et al.?

In summary, the results of this study showed no long-
term effects of consumption of full-fat products or reduced-
fat products on 24-hour EE, SMR, DIT, and ACT. During
the 6 months of the study, fat intake, body mass, and fat
mass were, on average, significantly increased in subjects of
the full-fat group, whereas fat intake showed a slight
decrease with no consequences for body mass and fat mass
in subjects of the reduced-fat group. It is concluded that in
the long run, avoidance of a diet with full-fat products will
promote body weight and fat stability.
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