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ABSTRACT We examined the association of percent en-
ergy intake from fat with subsequent weight change in 2580
men and 4567 women, using data from the National Health and
Nutrition Examination Survey (NHANES) 1 Epidemiologic
Follow-up Study (NHEFS). Weight change was defined as the
difference between the follow-up weight (NHEFS, 1982-1984)
and the baseline weight (NHANES I, 1971-1974). Fat intake
was estimated from a 24-h dietary recall obtained at baseline.
Regression analyses adjusted for potential confounders showed
no significant association of percent fat energy with weight
change in men. Among women aged <<50 y, the inverse rela-
tion of percent fat energy with weight change was significant
(B = —0.052, P = 0.04). After exclusion of respondents with
any morbidity from the analytic cohort, percent fat energy and
weight change were positively associated in men (B =
0.046, P = 0.05), but not in women. In conclusion, percent
fat energy intake and weight change were inversely related
in women aged <50 y in the NHEFS cohort, but positively
associated in men without any morbidity. Am J Clin
Nutr 1995;61:11-7
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Introduction

Several reports have suggested that dietary fat intake, inde-

pendent of total energy intake, may be a determinant of body
weight and adiposity (1-8). Proportion of daily energy as fat,
estimated from a food-frequency questionnaire (1) or diet
records (2—4), has been reported to be higher in the diets of
overweight subjects. A positive association between sensory
preference for fat and body fatness has also been reported (5).
Short-term feeding studies have reported that subjects on low-
fat diets may not compensate for dilution of energy density by
increasing the quantity of food consumed and, as a conse-
quence, lose body weight (6-8).
" The arguments for the role of dietary fat in promoting weight
gain include the following: 1) dietary fat, due to its well-known
palatability and energy density, may promote excessive energy
intake (9); and 2) the metabolic efficiency of converting dietary
fat into body-fat stores is thought to be greater than that of
other macronutrients (10).

The available information on whether long-term regulation
of energy intake in humans is influenced by differences in
macronutrient composition of the diet is limited. In 30-55-y-
old women participating in the Nurses Health Study cohort, the
association of dietary fat intake with weight gain in the first 2
y of follow-up differed from the subsequent 4 y in both strength
and direction (11). Potential confounders such as level of
physical activity and smoking status were not included in these
analyses. Klesges et al (12), however, reported a positive
association between proportion of fat energy and weight
change (adjusted for activity, smoking, alcohol use, etc) over a
3-y period in both men and women.

The purpose of our study was to examine the relation of
percent energy from dietary fat intake with changes in body
weight over an 8—10-y follow-up period in a large cohort of
men and women.

Methods

The first National Health and Nutrition Examination Survey
(NHANES 1) was conducted from 1971 to 1975 by the Na-
tional Center for Health Statistics (NCHS) (13). The NHANES
I Epidemiologic Follow-up Study (NHEFS) was initiated in
1982 by the NCHS and other Public Health Service agencies,
including the National Institutes of Health (14). The aim of
NHEFS is to relate mortality and morbidity at follow-up to
nutritional, health, and other information collected in
NHANES I (14). Respondents who were 25-74 y of age at the
time of initial survey (n = 14 407) were considered eligible for
follow-up (14). The augmentation phase of NHANES I in-
cluded 3059 adults, for whom dietary information was not
obtained. We excluded these respondents from the eligible
cohort.
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Analytic cohort

From the entire NHEFS cohort, exclusions were made for
unsatisfactory 24-h recalls based on interviewers’ judgement
(n = 205), atypical intake due to illness on the day of recali
(n = 272), recalls obtained from proxies (n = 334), transcrip-
tion errors in 24-h recalls (n = 45), and recalls of pregnant and
lactating women at baseline (n = 125). Some respondents were
in more than one exclusion category. These exclusions, based
on reliability of baseline 24-h recall data, yielded a cohort of
10 424 individuals. From this initial cohort, exclusions were
made for lack of follow-up weight due to known or suspected
death or unknown status (n = 3257), unreliable reported weight
(n = 5), and pregnancy at follow-up (n = 15). The final analytic
cohort thus included 2580 men and 4567 women (2 = 7147).

A single 24-h dietary recall was administered to each re-
spondent at baseline in NHANES 1 by a trained dietary inter-
viewer using three-dimensional food models to enable estima-
tion of amount of food consumed (13). Estimates of nutrient
intake were obtained by using US Department of Agriculture
food-composition data for the amounts of food reported con-
sumed in each recall (15). Information on age, income, educa-
tion, smoking status, level of physical activity, etc, was ob-
tained at baseline (13).

At baseline in 1971-1975, body weight (in disposable paper
uniforms and slippers) and height were measured by using
standardized procedures in examination trailers (13). At fol-
low-up in 1982-1984, weight was measured (with indoor
clothing and without shoes) on a portable scale in the subject’s
home, but height was not measured (16). Because sex, age,
body size, and season-adjusted estimates of weight of indoor
clothing are not available for this cohort, we did not adjust the
follow-up weight for weight of indoor clothing. Furthermore,
our intent was to examine the association of fat intake with
weight change from baseline, and mot severity or extent of

absolute weight change over this period. Such analyses would
be unchanged by the subtraction of a constant estimated weight
of indoor clothing from the follow-up weight.

Statistical methods

Weight change was defined as the difference between fol-
low-up and baseline weights. Descriptive statistics for baseline
nutrient intake, baseline body mass index (BMI), and weight
change were obtained by sex-specific quartiles of percent en-
ergy from dietary fat. Mean weight change associated with
various categories of fat intake was estimated by age and sex.
Descriptive statistics for nutrient intake were also obtained by
categories of weight change defined by Colditz et al (11).

The association of intake of percent of energy from fat at
baseline, and weight change was examined by using sex-
specific regression analyses in data stratified by age. In two
separate approaches, percent energy from fat was entered either
as a continuous variable, or grouped scores (1-4) across quar-
tiles of fat intake were entered as a trend variable in regression
analyses. Third, to avoid the assumption of linearity inherent in
these analyses, categories formed by quartiles of percent en-
ergy from fat were also modeled as a categorical variable. The
results from these different analytical approaches were similar
and therefore rtesults presented are from models in which
percent energy from fat was entered as a continuous vatiable.
All regression analyses were run with and without adjustment
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for variables that may potentially affect body weight. The
potential confounders included race, education (<12, 12, and
>12 y), smoking status (never, former, and current smoker),
age at baseline (continuous), length of follow-up (continuous),
level of self-reported usual (nonrecreational) physical activity
at baseline (high, moderate, and low), energy intake (continu-
ous), baseline BMI (continuous), alcohol intake (none, low,
and high), special diet status (yes and no), and parity (women
only). Additionally, because changes in body weight may be
affected by the presence of certain medical conditions, a trend
variable based on physician-confirmed diagnosis of heart con-
dition, diabetes, hypertension, or thyroid discase, and hospital-
ization since 1970 for cirrhosis, colitis, chronic bronchitis, or
cancer was created by using the criteria of Williamson et al
(17). The morbidity variable ranged from 0 to 3, where 0 is no,
1 is one positive response, 2 is two positive responses, and 3 is
three or more positive responses.

Due to the correlation of dietary fat with total energy intake,
the association of weight change with fat intake was also
examined within different strata (tertiles) of energy intake.
Similar stratum-specific regression analyses were also per-
formed for differing levels of usual physical activity reported at
baseline, tertiles of BMI, and fevels of morbidity.

Statistical software suitable for analyses of complex survey
data were used to estimate SEMs (18) and linear-regression
coefficients (19). The NCHS calculated and provided a sample
weight for each sampled individual with data in the NHANES
I data set. These sample weights adjust for probability of
selection and nonresponse (13). We repeated the regression
analyses without consideration for the complex survey data; the
regression coefficients and their SEs were generally smaller in
these unweighted analyses, but the overall results obtained did
not differ from weighted analyses. The results presented were
those obtained from weighted analyses.

Results

The mean age of the analytic cohort at baseline was ~45 y
and the mean length of follow-up was 10.6 y (Table 1). Table
1 also lists the mean * SE of energy and macronutrient intakes
(as % of energy), and the proportion of respondents in catego-
ries of potential risk factors for changes in body weight, by
quartile of percent of energy from fat for men and women.
Highest mean BMI was associated with first quartile of percent
fat energy in both men and women. With increasing percent fat
energy intake, total energy intake increased and percent energy
from carbohydrate and alcohol intakes declined.

Male smokers were more likely to be in the upper quartiles
of percent fat energy (Table 1). The percentage of men and
women reporting heavy activity varied little by quartile of
percent fat energy. The upper two quartiles of percent fat
energy had a somewhat higher proportion of men and women
with no morbidity (Table 1).

The mean = SE of weight change associated with each
quartile of percent of energy from fat, by sex and age group, is
presented in Table 2. Mean reported weight change was 2.1kg
in men and 2.5 kg in women. Within each quartile of fat intake,
the youngest two and the oldest age groups reported the largest
mean weight change.

Table 3 presents selected baseline and dietary variables, by
categories of weight change, for men and women in the ana-
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he TABLE 1
n;:l Selected bascline and dietary characteristics of the analytic cohort, by quartiles of percent energy from fat and by sex’
T),
s), Quartile of % of energy intake from fat’
ity Al o1 Q Q3 Q4
u-
W, Men
en n 2580 645 645 645 645
be Age (v) 44.6 +0.32 449 * 0.6 45.1* 0.6 448 * 0.7 435 0.6
Length of follow-up (y) 10.6 = 0.1 10.6 £ 0.1 10.5 = 0.1 10.6 = 0.1 10.7 £ 0.1
nd BMI? 259+ 0.1 26.4 0.2 26.0 =02 254 *0.1 258 £0.2
n- Energy (kJ) 10260 = 117 9104 + 197 10184 = 176 10335 = 247 11461 * 255
al- Protein (% of energy) 16.6 = 0.1 164 * 0.3 164+ 0.3 16.6 * 0.2 17.0 = 0.3
or Fat (% of energy) 37.0x 0.2 262 0.2 344 +0.1 39.8 0.1 479 +0.2
al Carbohydrate (% of energy) 42.1+0.3 48.5 £ 0.7 448 =04 414 * 0.4 335 %03
10, Alcohol (g ethanol) 133 £ 0.8 162+ 14 139+ 14 11.6 + 14 113+14
is % Nonwhite 13 15 10 12 14
% With >12 y education 28 31 25 28 27
e % Current smokers 40 36 35 44 43
IS(; % With heavy activity* 53 49 55 55 53
% With no morbidity 50 48 50 53 50
<e. Women
- n 4567 1141 1142 1142 1142
at Age (y) 459+ 0.3 474 0.6 46.4 = 0.4 452 0.5 44.7 £ 0.4
Length of follow-up (y) 10.6 * 0.1 10.6 = 0.1 10.6 £ 0.1 10.6 = 0.1 10.6 £ 0.1
ey BMI 252 0.1 257 *02 247 *0.2 253 0.2 251 %02
on Energy (kJ) 6455 + 71 5343 + 113 6392 * 105 6601 * 105 7074 = 138
sle Protein (% of energy) 17.0 £ 0.1 17103 16.9 = 0.2 16.9 + 0.2 173+ 0.2
Fat (% of energy) 36.4 +0.1 256 £ 0.2 33601 39.0 £ 0.1 472*+02
Carbohydrate (% of energy) 44703 542 £ 0.6 478+ 03 428 0.2 344 *04
Alcohol (g ethanol) 39+03 57*06 42 *+0.6 3103 31+03
% Nonwhite 17 21 13 15 17
% With >12 y education 21 22 20 21 20
% Current smokers 31 30 29 30 34
% With heavy activity 46 46 47 47 46
% With no morbidity 46 43 46 48 48
% With parity of 0 16 16 16 17 15
! Men: Q1 <31.43, Q2 31.43-37.17, Q3 37.18-42.67, and Q4 >42.67; women: Q1 <30.72, Q2 30.72-36.16, Q3 36.17-41.91, and Q4 >41.91.
Zx + SE.
3 In kg/m®.

and low).

lytic cohort. Overall, no clear trends in dietary fat intake with
weight change were evident in men or women. In men, a slight
trend for increasing fat intake was noted in weight-change
categories showing mean weight gain only (3 to =10 kg).

Table 4 presents the regression coefficients (8 = SE) for
percent of energy from fat for unadjusted and fully adjusted
regression models for men and women, stratified by age. A
positive association between percent of energy from fat and
weight change was noted in men aged = 50 y (P = 0.04) in the
unadjusted regression models. However, after adjustment for
potential confounders (baseline BMI, race, education, age, total
energy intake, smoking status, level of physical activity, length
of follow-up, morbidity, alcohol intake, and special diet status),
the association was no longer significant. Baseline age and
BMI, length of follow-up, moderate level of physical activity,
and lack of information about alcohol status were strong pre-
dictors of weight change in men.

Among women aged <50 vy, the regression coefficient for
percent of energy from dietary fat was significant in both
unadjusted (B = —0.0646, P = 0.01) and fully adjusted (8 =
~0.0526, P = 0.04) regression models (Table 4). Baseline age

“ Physical activity refers to respondent-described level of usual physical activity (nonrecreational) and was reported in three categories (heavy, moderate,

and BMI, low level of education, special diet status, and lack of
information about parity and smoking status were strong pre-
dictors of weight change in women.

In regression models that excluded respondents scoring
one or more on the morbidity variable, the association of
dietary fat with weight change was significant in men (n =
1301, B = 0.0467, P = 0.05), but inverse (NS) in women
(Table 5).

The association of dietary fat with weight change in different
strata (tertiles) of energy intake was not significant in men or
women, except for men and women in the lowest tertile of energy
intake (Table 6). For men in the first tertile of energy intake, the
association was not significant after multivariate adjustment. For
women in the lowest tertile of energy intake, the regression
coefficient for percent of energy from dietary fat was significant
(8 = —0.0704, P = 0.01) in the multivariate-regression model.

In regression models stratified for tertiles of BMI, there was
no association of dietary fat intake with weight change in either
men or women (data not shown). A similar lack of association
was noted in regression analyses stratified by level of physical
activity, except in women with a moderate level of physical
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\ TABLE 2
: Weight change, by quartiles of fat intake and by sex and age group’

Quartile of % of energy from fat intake?

All Q1 Q2 Q3 Q4
Men kg
) All ages 2.11 +0.2 1.79 0.3 1.69 = 0.2 239+ 04 258 £ 0.4
’ 25-34 y 424 *03 372+ 08 4.60 = 0.5 3.75 £0.7 48009
g 3544y 279+ 0.3 345 *0.7 232+ 0.6 345+ 1.0 1.89 £ 0.5
45-54 y 15903 0.96 = 0.6 022+ 0.6 2.56 +0.8 2.62 0.8
55-64 y 02304 —0.27 £ 0.6 —-0.32 0.6 0.50 = 0.9 1.08 £ 1.0
65-74 y -203 03 270 £ 04 -1.75 £ 0.8 —-1.55*05 -210*05
‘Women
All ages 249 0.2 253+03 27202 22302 247*03
25-34y 509 =03 6.02 0.5 517 £ 0.6 510+ 0.5 4.14 £ 0.7
35-44y 38603 444 * 0.8 4.45 * 0.6 356 = 0.5 322*0.6
45-54 y 2.44 * 0.4 232*+10 298 * 0.6 144 = 0.7 295 =06
55-64y 028 = 0.4 0.34 = 0.6 0.90 = 0.6 —0.39 £ 0.6 013+ 09
65-74 y -3.07 %03 -3.06 = 0.6 -379*+0.6 —2.64 0.5 —2.63 0.6

1§ + SE. Weight change = weight at follow-up — weight at baseline (unadjusted for weight of indoor clothing worn at follow-up). Age refers to age
at baseline, NHANES 1, 1971-74 (13).
2 Men: Q1 <31.43, Q2 31.43-37.17, Q3 37.18-42.67, and Q4 >42.67; women: Q1 <30.72, Q2 30.72-36.16, Q3 36.17-41.91, and Q4 >41.91.

activity [regression coefficient (B) for fat from the multivari- positive predictor of weight change over a 3-y follow-up
ate-regression model was —0.0746, P = 0.01]. period.

Among the reasons for a lack of a relationship between
percent fat energy and weight change in this cohort may be the
following. Dietary fat as a source of energy tends to be highly

The association of baseline percent energy intake from fat correlated with total energy intake. Although we included total
with subsequent weight change over 8-10 y of follow-up was energy intake as a potential confounder in all multivariate-
not significant in this cohort of men and women (except in regression models reported in this paper, it may not be possible
women aged <50 y, but the association was in a direction to examine the independent effect of dietary fat in these anal-
reverse of expected). Leibel et al (20) also observed that — ySes. To further explore the effect of encrgy intake on the
macronutrient composition of the diet did not affect the amount association of fat intake with weight change, we examined the
of energy required for maintaining body weight of subjects fat-weight change association within each tertile of energy
housed in a metabolic ward for an average of 33 d. Klesges et intake. The significantly inverse association of fat intake with
al (12), however, found the proportion of fat energy to be a  weight change was observed in women in the lowest tertile of

Discussion

TABLE 3
Selected baseline and dietary characteristics of the analytic cohort, by categories of weight change
Categories of weight change
<-5kg —5t0<—3kg -310 <3 kg 3to <5kg 5 to <10 kg =10 kg
Men
n 381 211 972 307 472 237
Percent of men (%) 14.77 8.18 37.67 11.90 18.29 9.19
Baseline age (y) 48 = 0.7 49+ 09 46 £ 0.4 45 = 0.7 4108 38 + 0.7
Weight change (kg) -95*+04 -39=*01 014 0.1 401+ 0.1 7.07 £ 0.1 14.8 £ 0.4
Baseline BMP? 285*04 26.4 £ 0.4 258 0.1 252+03 25.0+0.2 254+ 03
Fat (% of energy) 363 0.7 374 £0.8 36.8 + 0.4 36.0 £ 0.6 37.6 =05 38.1 £ 0.6
Energy (kJ) 9787 + 285 9586 * 385 10155 * 163 10134 £ 272 10858 * 226 10666 * 339
Women
n 712 301 1515 549 894 596
Percent of women (%) 15.59 6.59 33.17 12.02 19.58 13.05
Baseline age (y) 53+ 0.6 49+ 1.1 48 * 0.3 44 + 0.6 43 =05 39 + 0.6
Weight change (kg) -10.6 = 0.3 ) -39=*0.1 033 =0.1 401 =01 728 0.1 158 03
Baseline BMIL 292+ 0.3 263 £ 0.5 24702 23.6 203 242 0.2 25.1+02
Fat (% of energy) 36.0 £ 0.3 36.2 £ 0.6 36.9 0.3 36.1 03 36.6 = 0.3 35.7 04
Energy (kI) 5911 £ 121 6053 = 176 6467 * 105 6890 = 125 6739 + 155 6308 + 121

I + SE. Weight change = weight at follow-up — weight at baseline (unadjusted for weight of indoor clothing worn at follow-up).
2 In kg/m?.
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TABLE 4
Regression coefficients associated with percent of energy from fat, in
men and women’

B = SEP P
Men
All ages (n = 2580)
Univariate 0.0428 + 0.0223 0.06
Multivariate 0.0209 + 0.0216 0.33
<50y (n = 1304)
Univariate 0.0220 * 0.0286 0.44
Multivariate 0.0040 * 0.0277 0.88
=50y (n = 1276)
Univariate 0.0658 = 0.0308 0.04
Multivariate 0.0579 * 0.0346 0.10
‘Women
All ages (n = 4567)
Univariate -0.0110 = 0.0167 0.51
Multivariate —0.0333 = 0.0189 0.08
<50y (n = 2849)
Univariate —0.0646 + 0.0251 0.01
Multivariate —0.0526 = 0.0251 0.04
=50y (n = 1718)
Univariate 0.0073 = 0.0309 0.81
Multivariate —0.0185 = 0.0303 0.55

! Univariate: dependent variable is weight change, independent variable
is % of energy from fat; multivariate: dependent variable is weight change,
independent variables are % of energy from fat, baseline age, race, edu-
cation, baseline BMI, energy intake, smoking status, level of usual physical
activity, length of follow-up, alcohol intake, morbidity, special-diet status,
and parity (women only).

energy intake only (Table 6). (Many women in the lowest
tertile of energy intake at baseline may have been on energy- or
fat-restricted diets or underreported fat intake due to a high
BMI at baseline. The mean baseline BMI for women in the
lowest, middle, and high levels of energy intake was 26.2, 25.4,

TABLE 5
Regression coefficients associated with percent of energy from fat for
men and women scoring O on the morbidity variable’

B * SEP P
Men (n = 1301; mean age = 41.2 y, mean weight change = 2.83 kg)
Univariate 0.0615 * 0.0254 0.02
Muitivariate 0.0467 + 0.0230 0.05
Women (n = 2111; mean age = 42.0 y, mean weight change = 3.14 kg)
Univariate —0.0224 *+ 0.0154 0.15
Multivariate —0.0265 = 0.0176 0.14

" Morbidity variable: a trend variable based on physician-confirmed
diagnosis of heart condition, diabetes, hypertension, or thyroid disease, and
hospitalization since 1970 for cirrhosis, colitis, chronic bronchitis, or
cancer was created by using the criteria of Williamson et al (17). The
morbidity variable ranged from 0 to 3, where 0 is no, 1 is 1 positive
response, 2 is 2 positive responses, and 3 is 3 or more positive responses.
The mean percent energy from fat for men scoring 0, 1, 2, or 3 on the
morbidity score was 37, 37, 36, and 36, respectively. For women scoring
0, 1, 2, and 3 on the morbidity score, the mean percent energy from fat was
37, 36, 36, and 35, respectively. Univariate: dependent variable is weight
change; independent variable is % of energy from fat. Multivariate: de-
pendent variable is weight change; independent variables are % energy
from fat, baseline age, race, education, baseline BMI, energy intake,
smoking status, level of usual physical activity, length of follow-up,
alcohol intake, special-diet status, and parity (women only).

and 24.1, respectively.) It is interesting to note that the regres-
sion coefficient for total energy intake in multivariate-regres-
sion models was not significant for men and women in the
analytic cohort. Braitman et al (21) also did not observe an
association between reported energy intake and body weight at
baseline in an analyses of NHANES 1 data (21).

To exclude the possibility that weight change over follow-up
may be related to preclinical or clinical conditions, we also
examined the association of percent fat energy with weight
change after exclusion of respondents with varying levels of
morbidity since 1970 (Table 5). After exclusion of men scoring
one or more on the morbidity variable (n = 1279), the relation
of percent fat energy with weight change was significantly
positive. (Kendall’s 7 coefficient for correlation of the morbid-
ity score with percent fat energy was —0.01 in men and —0.05
women.) The positive association of percent fat energy with
weight change in men without morbidity may reflect either a
true effect modification or differential reliability of reporting
due to the presence of morbidity. However, among women
without morbidity the association of weight change with per-
cent fat energy remained insignificantly inverse.

The estimate of dietary fat intake in the present study is
derived from a single 24-h dietary recall, and therefore may be
a relatively poor indicator of customary food intake of respon-
dents in the cohort. Sources of measurement error in 24-h
dietary-recall data have been discussed by Beaton et al (22) and
Bingham (23), and can lead to an attenuation of the diet and
disease relationship, if any. Estimates of intra- to interindi-
vidual variance ratios for percent energy from fat range from
1.4 to 1.8 for British men (7-d weighed diet records) (24), 2.5

TABLE 6
Regression coefficients associated with percent of energy from fat, for
men and women in different strata (tertiles) of energy intake’

B = SE® P
Men (n = 2580)
First tertile (n = 860)
Univariate 0.0856 = 0.0406 0.04
Multivariate 0.0451 = 0.0452 0.32
Second tertile (n = 860)
Univariate 0.0258 = 0.0328 0.43
Multivariate —0.0031 * 0.0325 0.92
Third tertile (n = 860)
Univariate 0.0063 * 0.0425 7 0.88
Multivariate 0.0080 = 0.0438 0.85
Women (n = 4567)
First tertile (n = 1522)
Univariate —0.0522 * 0.0266 0.06
Multivariate —0.0704 = 0.0259 0.01
Second tertile (n = 1523)
Univariate —0.0101 * 0.0351 0.77
Multivariate —0.0229 *+ 0.0361 0.53
Third tertile (n = 1522)
Univariate 0.0136 + 0.0399 0.73
Multivariate 0.0030 * 0.0355 0.93

7 Univariate: dependent variable is weight change, independent variable
is % of energy from fat; multivariate: dependent variable is weight change,
independent variables are % of energy from fat, baseline age, race, edu-
cation, baseline BMI, smoking status, level of usual physical activity,
length of follow-up, alcohol intake, morbidity, special-diet status, and
parity (women only).
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for Finnish men (24-d diet records) (25), 2.2 and 1.6 for
Canadian men and women, respectively, (six 24-h dietary
recalls) (22), and 2.6 for subjects in a hypertension study (7-d
diet records) (26). Using data from the 1989-91 US Depart-
ment of Agriculture Continuing Survey of Food Intakes by
Individuals (one 24-h recall and two self-administered diet
records, 3061 men and 4333 women aged =25 y), we esti-
mated (unpublished) an intraindividual-interindividual vari-
ance ratio for percent fat energy to be ~2.2. Thus, with a
variance ratio of =~2.5, the regression coefficients in Table 4
may be considered to be attenuated by nearly 70% (27). As
suggested by Beaton et al (22), we have presented dietary and
other data, using weight change as a classification variable
(Table 3).

It is also possible that estimates of intake of percent fat
energy at any one time may indeed have low ability to predict
weight change over a long follow-up period, due to changes
made by respondents in their diet in response to body weight.
Therefore, unless estimates of fat intake are available at several
points in the period of follow-up, no conclusions regarding the
effect of body weight on fat intake are possible. Note however
that descriptive studies (1-3) have reported higher (not lower)
fat intakes by individuals with greater body weight and adi-
posity. However, we did not observe an association between
baseline BMI and dietary fat intake in the NHANES 1 cohort.
In regression analyses with baseline BMI as a dependent vari-
able, energy-adjusted and multiple-covariate-adjusted regres-
sion coefficients for percent fat energy in men were —0.018
(P = 0.13) and —0.014 (P = 0.24), respectively; for women
these coefficients were —0.006 (P = 0.53) and 0.0008 P =
0.91). Also, as reported elsewhere (28), women classified as
overweight at baseline in the NHANES I were more likely to
show major weight gain at follow-up. Such an observation
argues against sustained changes in diets (during the follow-up
period) of respondents classified as overweight at baseline.
Nevertheless, an analysis of the food-frequency data obtained
at follow-up may possibly show a different relationship be-
tween dietary fat and weight change.

Furthermore, if there is differential estimation of usual food
intake based on respondents’ body weight (29) or other un-
known factors, it may affect the reliability of estimates of fat
and energy intakes obtained in this and other studies. The
significantly inverse association of percent fat energy with
weight change in women aged <50 y may partially relate to
such a reporting bias. In BMI stratum-specific analyses, how-
ever, the direction of the association remained inverse (NS) in
women in each of the three tertiles of BMI; among men, the
direction remained positive (NS) in the first and third tertiles
but was inverse (NS) in the second tertile (data not shown).

Finally, our study is limited by a lack of consideration for the
strong familial and genetic factors that are known to affect
energy expenditure (10) and, therefore, energy storage. The
potential interaction of predisposition to energy storage and
varying metabolic response to macronutrient intake (10) cannot
be examined in the data presented. The study also lacks body-
composition and body-fat-distribution data, which in labora-
tory animals has been shown to change with dietary macronu-
trient intake without affecting body weight (30).

In conclusion, in our analyses the positive association be-
tween estimates of dietary fat intake at any one time with

subsequent long-term weight change was limited to men scor-

ing zero on the morbidity variable. However, several feeding
studies (6-8) and an intervention trial (31) have shown the
benefits of conscious reduction in percent fat energy intake for
achieving weight loss. Also, because of the body of evidence
supporting the link between dietary fat intake and risk of
chronic diseases (32), reduction of dietary fat intake remains a
desirable goal. L& ]
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