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APPLICATIONS

Dietetics professionals can play an im-
portant role in the nutritional practices
of athletes. Dietitians should communi-
cate with coaches and players, as many
players use their strength coach for nu-
trition advice. Strength and conditioning
coaches are often in a position to receive
supplements and endorse products, so
having a dietitian’s input in purchasing
and distributing supplements would help
ensure proper handling of such proce-
dures. Unfortunately, dietitians who work
in athletics are often hired part-time or
as consultants, which provides an addi-
tional challenge to their ability to influ-
ence athletes effectively. Our study dem-
onstrates the need for dietetics profes-
sionals to become more involved in the
decision-making processes of athletic
nutrition. l

The authors thank Rick Huegli for
his assistance.
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Vegetarianism amony
US women physicians

RANDALL F. WHITE, MD; JENNIFER SEYMOUR,; ERICA FRANK, MD, MPH

strated an association between veg-

etarian diets and reduced risk of
chronic disease (1-4), vegetarianismasa
dietary choice is incompletely under-
stood. The few studies that have exam-
ined the prevalence of vegetarianism in
the general population or in specific
groups have found low rates of vegetari-
anism, about 1% to 3% (4,5). Still fewer
studies have asked participants about
their specific eating habits and the rela-
tionship of those eating habits to their
self-described status as vegetarian or
omnivore. Further adding to the confu-
sion is anecdotal evidence that suggests
that many people identify themselves as
vegetarian but continue to eat animal
flesh.

The Women Physicians’ Health Study
(6-8) was designed to examine the de-
mographics and the personal health and
professional practices of US women phy-

A Ithough many studies have demon-

E. Frank (corresponding author),
R. F. White, and J. Seymour are
with the Emory University School
of Medicine, 69 Butler St, Atlanta,
GA 30303

sicians. Physicians have great influence
as social role models and in cormmunica-
tions with their patients; therefore, their
personal health practices, such as veg-
etarianism, may affect their patient coun-
seling practices (9-11). In this study, we
investigated the prevalence and charac-
teristics of vegetarian subjects in the
Women Physicians’ Health Study, and
compared them to omnivores in the co-
hort. We also considered implications of
self-reported vegetarianism by examin-
ing selected aspects of diet, health-re-
lated behaviors, and current and past
personal health.

METHODS

The design of the Women Physicians’
Health Study and basic characteristics of
the population have been more fully de-
scribed elsewhere (6-8). We randomly
selected 2,500 women from each of the
past 4 decades’ graduating medical-
school classes. Our response rate was
59% of physicians eligible to participate
(n=4,501). Analyses were conducted in
SUDAAN (version 7.0, 1996, Research
Triangle Institute, Research Triangle
Park, NC), a statistical package that ad-
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Table 1

Dietary and health-related characteristics of US women physician vegetarians (N=360) vs

omnivores (N=4,002)

Characteristic® Vegetarians Omnivores P value®
Average servings per day®

Red meat® (n=338, n=3,717) 0.060.01 0.56+0.01 <.001
Poultry (n=337, n=3,800) 0.09+0.01 0.41=0.00 <.001
Fish (n=331, n=3,769) 0.11x0.01 0.21+0.00 <.001
Dairy (n=331, n=3,769) 1.48x0.09 1.28+0.02 .02
Eggs (n=298, n=3,707) 0.17+0.01 0.18+0.01 4
Processed food® (n=326, n=3,686) 0.34%0.03 0.43+0.01 .003
Currently trying to change eating habits (%)° <.001
Yes, low priority (n=78, n=1,050) 21.7x27 28.3+0.9

Yes, high priority (n=94, n=1,516) 27.9+3.0 39.2+1.0

No (n=172, n=1,328) 50.4x3.3 32.6+0.9

Exercise (median min/wk)® (n=304, n=3,549) 196+20 174+5 A
Current cigarette smokers (%) (h=7, n=177) 2.1+0.9 3.8+x0.4 .09
Alcohol drinkers (%)° (n=184, n=2,802) 57.1+3.3 74.0+0.9 <.001
<2 days/week drinking' (%) (n=124, n=1,614) 77.5*+39 71.0%1.1 A
Self-reported cholesterol levels® .004
<517 mmol/L? (n=188, n=1,711) 79.1+28 70.5+1.0

5.17-5.67 mmol/L (n=36, n=489) 12.3x2.4 13.9x0.8

5.68-6.21 mmol/L (n=22, n=325) 49+13 8.8+0.6

>6.21 mmol/L. (=16, n=298) 3.7x1.1 6.9+05

Reported being overweight (%)° .006
Yes (n=76, n=1,226) 21.2*x2.7 30.5+0.9

Somewhat (n=104, n=1,137) 30.6+3.1 27.3x0.9

No (n=168, n=1,535) 48.2+3.3 42.3%1.0

2Sample sizes for each variable are listed parenthetically with vegetarians listed first.
®Tests of significance are t tests for average servings/day and ¥ tests for all other variables.

¢xstandard error.

“Defined as beef, pork, hamburger, hot dogs, cold cuts.
*Defined as doughnuts, cookies, cakes, pastries, or french fries.
>2 Drinks/wk represents the 75th percentile for alcohol intake; this statistic only includes current

drinkers.

9To convert mmol/L. cholesterol to mg/dL, multiply mmol/L by 38.7. To convert mg/dL cholesterol to
mmol/L, multiply mg/dL by 0.026. Cholesterol of 5.00 mmol/L=193 mg/dL.

justs for survey sample design, produc-
ing correct standard errors for estimated
proportions, means, and medians.

Nonrespondents were less likely than
respondents to be board certified but did
not consistently or substantively differ
on other tested measures. The 716-item
questionnaire included a 22-item food-
frequency questionnaire and 2 direct
queries related to prevalence: “Do you
consider yourself to be a vegetarian?”
and “How many days last week did you
eat only vegetarian foods (no meat, fish,
or fowl)?”

RESULTS

Prevalence of self-described vegetarian-
ism was 8%; 5% of respondents reported
having eaten no meat, fish, or fowl in the
week before the survey. Vegetarianism
was most common among 40- to 49-year-
old female physicians (11%) and least
common among the oldest and youngest
physicians. Asian-Americans (156%) and
those who self-categorized their ethnicity
as “other” (30%) had the highest preva-
lence of vegetarianism, and African-
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American physicians had the lowest
(3%). More than half of the Seventh-day
Adventist (67%) and Hindu (64%) re-
spondents were vegetarian. About one
fifth of Buddhist and Mormon physicians
were vegetarian, and Protestant (3%),
Catholic (6%), and other Christian (5%)
physicians were least likely to be veg-
etarian. There was an interaction be-
tween religion and ethnicity: 16% of Hin-
dus and Buddhists self-categorized as
ethnically “other,” vs only 2% of those of
other religions. Income was not associ-
ated with vegetarianism in this cohort,
which has a much higher baseline in-
come than the general population.
Physicians who characterized them-
selves as very liberal were almost twice
as likely to describe themselves as veg-
etarian as those who characterized them-
selves as conservative (13% vs 7%). This
trend did not change significantly when
we removed from analyses those who
said they were vegetarian for religious
reasons. Neurologists had the highest
prevalence of vegetarianism (31%) and
ophthalmologists the lowest (2% ) when

0660000000000 000003003000325000000000000000800000000

physicians were stratified by specialty.
There was an interaction between spe-
cialty and demographic correlates of veg-
etarianism: 52% of neurologists self-cat-
egorized as liberal (vs 37% of other spe-
cialists) and 13% were Hindu (vs 4% of
other specialists); 21% of ophthalmolo-
gists self-categorized as liberal.

Table 1 provides a comparison of self-
categorized vegetarians with omnivores
for several self-reported dietary and
health-related characteristics. The aver-
age number of servings per day reported
for beef or pork was 0.6 for omnivores
and 0.06 for vegetarians (P<.001); for
pouitry, 0.4 and 0.09 (P<.001); and for
fish, 0.21 and 0.11 (P<.001). Self-re-
ported intake of dairy and eggs was not
statistically different between the groups,
but omnivores ate more processed food
(P=.003). Of self-categorized vegetar-
ians, 59.3% ate animal flesh (meat, poul-
try, or fish) of some kind at least once in
the preceding month. Vegetarians were
significantly less likely to report being
overweight and more likely to be content
with their diet than omnivores, although
similar proportions of women in both
dietary groups reported that they were
currently attempting to lose weight. Veg-
etarians reported lower levels of total
cholesterol and were less likely to drink
alcohol. Both vegetarian and omnivore
physicians rated their health status simi-
larly, with the majority of respondents
stating they were in excellent or very
good health (data not shown).

Self-categorized vegetarians were
asked why they were vegetarians (Table
2), and could choose 1 or more listed
reasons; 69.0% cited health reasons,
32.1% cited environmental reasons,
41.6% animal welfare, 30.0% religion,
40.6% taste, 25.7% weight, and 10.7%
other. All of the vegetarian groups ate
little red meat. Physicians who were veg-
etarian for weight or other health rea-
sons had a slightly higher fish intake than
did the other groups; religious vegetar-
ians had a lower fish intake. Those who
were vegetarian for religious reasons ate
more dairy and processed food and exer-
cised less than the other groups (data
not shown). The group that was vegetar-
ian for weight control ate more poultry
and fish, less dairy and processed food,
and exercised more (not shown). Using
the food frequency questionnaire, we
found that those subjects who ate animal
flesh had higher self-reported levels of
total cholesterol and high-density lipo-
protein cholesterol than those who did
not. Vegans reported the lowest levels of
total and high-density lipoprotein cho-
lesterol. Those who ate red meat were
most likely to consider themselves over-



Table 2
Dietary intake in US women physicians
Dietary intake Reason for being vegetarian

Health Environment Animal welfare Refigion Taste Weight Other
Average servlngs per day for seli-characterized
Red meat® 0.050.01 0.04+0.01 0.04+0.01 0.05x0.02 0.06+0.01  0.07+0.02 0.06+0.02
Poulitry 0.10+0.01 0.08+0.02 0.06x0.01 0.05x+0.01 0.10+0.02 0.13+0.02 0.15+0.05
Fish 0.12x0.01 0.10+0.02 0.09+0.02 0.04+0.01 0.11+0.02 0.16x0.02 0.10+0.03
Dairy 1.41+0.10 1.49x+0.16 1.44+0.13 1.81+0.18 1.46+0.14 1.22+0.16 1.36x0.21
Eggs 0.16x0.02 0.14%0.02 0.16+0.02 0.17+0.03 0.16+0.02 0.13+0.02 0.18+0.03
Physiologic outcomes of dietary intake Median Block  Average cholesterol  Average HDL- ___ % Reporting being overweight®
for all responding women physicians fat score® level™ cholesterol level™  yeg Somewhat No
Eats red meat (n=3,750) 226+.3 4.71+0.02 1.58+0.02 30.5+1.0 27.5+0.9 42.0+1.0
Eats poultry (no red meat) (n=275) 11.1295 4.63+0.08 1.59+0.05 23.5+3.4 29.2+35 47.3*39
Eats fish, no red meat or poultry (n=59) 12,191 4.67+0.13 1.51+0.12 17.5+6.6 37.6+x84 449+84
Eats dairy/eggs, no meat, fish, fowi (n=137) 14.6x12.2 4.36+0.09 1.33x0.05 18.6+4.2 27.7x47 54.0x5.2
Vegan (n=11) 0.0+0.0 427+1.19 1.40+0.07 13.8+13.0 24.4x185 61.8+x118
P value® .. 006 .0001 .04
2+gtandard error.

*Red meat was defined as beef, pork, hamburger, hot dogs, cold cuts.
*HDL=high-density lipoprotein. To convert mmoi/L cholesterol to mg/dL cholesterol, muitiply mmol/L by 38.7. To convert mg/dL. cholesterol to mmol/L, multiply
mg/dL by 0.026. Cholesterol of 5.00 mmol/L =193 mg/dL.
9Significance for means was calculated using the Wald F test; percent overweight was calculated using a ) test.

P value was not calculated for median Block fat score. Because the Block score was not created for use in vegetarian populations its use creates falsely low

scores, especially for vegans.

weight, followed by those who excluded
only red meat, and those who excluded
poultry or all animal flesh; the lowest
levels of overweight were reported by
those who excluded all animal products.

DISCUSSION

Physicians are an interesting and impor-
tant group in which to study personal
health behaviors. First, given their high
socioeconomic status, physicians would
be expected to have a high prevalence of
preventive behaviors compared with the
general population (8,12). Second, phy-
sicians’ personal health habits may influ-
ence their patient counseling practices
(9). Viewing vegetarianism as a health-
related dietary preference in this cohort
is justified by our finding that 699% of the
vegetarian physicians cited health as a
reason for their diet.

The proportion of US physicians, men
or women, who are vegetarian has been
poorly characterized. The only other rel-
evant survey of physicians (from Massa-
chusetts in 1978) found that 1.5% called
themselves vegetarian, but the study was
small (n=289); only 8% of the subjects
were women, and the researchers did
not define vegetarianism (13).

Vegetarian diets come in many variet-
ies, some more restrictive than others.
Lacto-ovo-vegetarians consume dairy
products and eggs, but vegans consume
no animal-derived foods. The prevalence
of vegetarianism and its subtypes in the
United States is unknown, but a series of
surveys of residents of central California

during the 1980s found that, on average,
2% of the sampled population had eaten
a vegan or low-fat lacto-ovo-vegetarian
diet in the preceding week (4). A 1997
national Roper poll estimated that 1% of
the population never eats meat, fish, or
fowl, and that one third to one half of
these vegetarians are vegan (5).

Vegetarianism is a dietary preference
that is associated with some specific de-
mographic characteristics in the popula-
tion at large (14), and with certain reli-
gious groups, such as Seventh-day
Adventists and Hindus. This survey con-
firmed the sectarian associations of veg-
etarianism. The higher prevalence of
vegetarianism among self-categorized
political liberals is not surprising, as veg-
etarianism is popularly associated with
liberalism.

APPLICATIONS

Anecdotal information indicates that
some people may call themselves veg-
etarian, when in fact they regularly con-
sume seafood or chicken. Our study con-
firmed this, as more than half of self-
defined vegetarians reported eating ani-
mal flesh, primarily poultry or fish, at
least one time in the month preceding
the survey. Those who were vegetarian
for health reasons were more likely to
consume animal flesh than others, im-
plying that those with philosophical or
religious motivation may tend to be di-
etary purists, and those with health mo-
tivations, pragmatists. “Vegetarians” who
consume some animal flesh may resemble

lacto-ovo-vegetarians in health-related
behaviors and attitudes (15), but their
health status in comparison to omnivores
and to true vegetarians has not been
adequately studied.

Vegetarians as a group are at lower
risk for certain common diseases, such
as ischemic heart disease, colon carci-
noma, cholelithiasis, obesity, and type 2
diabetes mellitus (4). Among female veg-
etarians, however, a concern is a pos-
sible association between anorexia ner-
vosa and vegetarianism, because young
women with excessively restrictive diets
may attempt to rationalize their eating
disorder as a vegetarian diet (16). We
found no significant difference (P=.3) in
history of self-reported eating disorders
between vegetarian (8%) and omnivore
physicians (6%), although self-report is
not equivalent to a diagnostic interview.

In addition to meat consumption, the
diets of vegetarian respondents differed
in other ways from those of omnivore
respondents. As among other studied
vegetarians (17), vegetarian women phy-
sicians drank less alcohol. They also con-
sumed less processed, fatty foods. Such
data support the widely held belief that
vegetarians are health-conscious as a
group (although the health consequences
of moderate alcohol use are controver-
sial), as well as confirm the more general
concept of clustering of healthful behav-
iors. Dietetics and other health care prac-
titioners should consider these associa-
tions in assessing the risks and potential
for change of a subject’s diet.
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Two small surveys, 25 years apart,
investigating motivations of dietary
choice in 2 groups of vegetarians

in the Boston area

ESTHER H. J. KIM, MS, RD; KAREN M. SCHROEDER, MS, RD;
ROBERT F. HOUSER, Jr, PhD; JOHANNA T. DWYER, DSc, RD

choosing and following a vegetarian

diet (1-3). In a 1992 survey, 46% of
the vegetarians surveyed cited health as
the most important reason for adopting
their dietary style (3). However, health
is rarely the only factor involved in this
lifestyle decision. During the 1970s, many
young adults adopted vegetarian eating
patterns for health, ethical, spiritual, and
philosophical reasons (2). Other motiva-
tions to abstain from animal foods have
not been well studied (4,5). The purpose
of this study was to investigate health,
philosophical, ethical, and religious atti-
tudes and motivations, nutrition knowl-

H ealth is an important motivation for
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edge, and eating practices of 2 groups of
vegetarians residing in the area of Bos-
ton, Mass, one in 1974 and one in 1997.

METHODS

Data were collected using the Food and
Living Survey, which was developed and
validated in focus groups by J. T. Dwyer
in 1974. The 88-item survey queried many
aspects of eating and lifestyle habits and
motivations and measured nutrition
knowledge.

In 1974, the survey was distributed
to customers as they left health food
stores and traditional supermarkets in
the Boston area. In 1997, the survey was
distributed at a vegetarian food fair held
in Boston.

Respondents who completely avoided
all animal products (vegans) or who com-
pletely avoided all meat, poultry, and fish
but consumed eggs and dairy products
(lacto-ovo-vegetarians) were classified
as vegetarians. All other dietary patterns
(including vegetarians who ate fish) were
classified as nonvegetarian. For compari-
son, respondents were separated into 4
groups according to the year they par-
ticipated in the survey, either 1974 or
1997, and their dietary pattern, that is,
vegetarian or nonvegetarian.

Questionnaires were coded and ana-
lyzed using the Statistical Package for
the Social Sciences for Windows (release
7.5.1,1996, SPSS, Chicago, [ll). One-way
analysis of variance with least significant
difference and nonparametric Kruskall-
Wallis independent sample tests were
used to determine significance of differ-
ences between groups.

Summary scores were developed to
provide an estimate of the relative
strength of various motivations and atti-
tudes. These scores were calculated from
the items on the questionnaire relevant
to health (n=9), philosophical (n=8),
ethical (n=4), or religious (n=5) atti-
tudes affecting eating choices, nutrition



