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ABSTRACT
Objective To determine prevalence and correlates of US
medical students’ self-identification as vegetarians.
Design Medical students were anonymously surveyed via
questionnaire three times: at freshmen orientation, orientation to wards, and during senior year.
Subjects Medical students in the Class of 2003 (n⫽1,849)
at 15 US medical schools (response rate 80%).
Outcome measures We examined self-reported vegetarianism, abstinence from meat items on a food frequency
questionnaire, and associations between students’ vegetarianism and their health-related outcomes.
Statistical analyses Bivariate associations were tested with
2 tests.
Results During medical school, 7.2% of students self-identified as vegetarians; this percentage declined over time.
Those who were vegetarians for health reasons (66% of
vegetarians) ate more fruits and vegetables than those
who were vegetarians for nonhealth reasons (P⫽0.02).
Vegetarians were more likely (P⬍0.01) than nonvegetarians to eat more fruits and vegetables (P⫽0.002); be
women (P⫽0.009); be Hindu, Buddhist, or Seventh Day
Adventist (Pⱕ0.0004); be politically liberal (P⫽0.007);
have a body mass index ⱕ25 (P⫽0.008); or, as freshmen,
to perceive nutrition counseling as highly relevant to
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their intended practices (P⫽0.007). Vegetarian students
were no more likely to counsel patients about nutrition
than were nonvegetarians.
Conclusions Prevalence of vegetarianism was higher
among US medical students than among other US adults,
although the prevalence declined during medical school.
Medical students and physicians with healthful personal
practices are more likely to encourage such behaviors in
their patients, although the specific nutrition habit of
vegetarianism among medical students was unassociated
with their nutrition counseling practices.
J Am Diet Assoc. 2007;107:72-78.

P

lant-based and vegetarian diets* are potentially
therapeutic (1-11), and are correlated with some
physicians’ likelihood to provide patient nutrition
counseling (12). Vegetarian, vs omnivorous, diets have
been associated in large survey and prospective cohort
studies with lower body weights and lower rates of overweight body mass indexes (1-4), fewer diabetic complications (5) and less self-reported diabetes (6), and lower
mortality from ischemic heart disease and certain cancers (1,7). In US clinical intervention trials, a low-fat
vegetarian diet has been shown (even without the effects
of exercise) to reduce diabetic complications (8), serum
cholesterol (9), and symptoms of rheumatoid arthritis
(10) and fibromyalgia (11). In addition to these findings,
vegetarianism has been associated with eating less saturated fat, and more complex carbohydrates, fruits and
vegetables, fiber, folate, and other phytochemicals (2,13).
Exploring the characteristics associated with vegetarianism in a health-educated population such as medical
students will help determine if this dietary trend is associated with other healthful personal and clinical practices. More healthful dietary patterns are associated with
increased nutrition counseling attitudes (14,15) and practices (12,15-18) of physicians (12,14,16-18) and medical
students (15). Specifically, nutrition counseling is more
frequent among those following a “prudent diet” (17),
eating less fat (12,16), and eating more fruits and vegetables (15). The Women Physicians’ Health Study (19) is
a study of 4,501 women physicians’ personal and clinical
health practices. Women vegetarian physicians in this
study report performing nutrition counseling for patients
more frequently than do nonvegetarian women physicians (12). Some small studies demonstrate that training

*Whereas plant-based diets are limited in meat, fish,
and fowl, vegetarian diets exclude all meat, fish, and
fowl.
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interventions may improve both medical students’ personal dietary behaviors (20) and disease-prevention counseling attitudes (20-22). Building on these preliminary
associations, we implemented the Healthy Doc–Healthy
Patient study, to describe medical students’ attitudes and
behaviors regarding personal and clinical prevention, and
the relationship between their personal and clinical practices (23).
The preliminary objective of this article is to provide
vegetarian prevalence data on US medical students
throughout their education; this includes comparing various definitions of, and reasons for, vegetarianism. The
primary objective of this article is to examine dietary and
other personal health characteristics, as well as mentoring and clinical characteristics, for association with US
medical students’ vegetarianism.
METHODS
Study Design
All Class of 2003 medical students at 17 representative
(24-27) US schools were eligible for participation in this
study at each of three questionnaire administrations
(given at freshman orientation in 1999, at ward orientation, and during senior year). We have more fully described our sampling and data collection methods elsewhere (28). We excluded one school from the Healthy
Doc–Healthy Patient study for protocol nonadherence.
Loma Linda University Medical School was the only
US medical school associated with a religious movement
that promotes vegetarianism, and was therefore excluded
from this analysis (to enhance the sample’s representativeness). After excluding Loma Linda University, 1,849
students responded at one or more time points, 1,502
responded at more than one time point, and 857 students
were tracked across all three survey time points. There
was no written consent. However, our study received
Institutional Review Board approval and conformed to
Health Insurance Portability and Accountability Act
guidelines at the study coordinating center.
Variables
Independent variables were primarily chosen a priori
from variables significantly associated with women physicians’ or other adults’ vegetarianism in the literature
(1,2,4,5,8). Vegetarian self-identification was cross-tabulated with the following Healthy Doc–Healthy Patient
study medical student variables: time, demographic characteristics (eg, sex, ethnicity, marital status, children,
religion, and political affiliation), dietary practices (eg,
fruits and vegetables, dairy, and meat), nondietary
health attributes and practices (eg, body mass index,
physical exercise in an average week, perceived general
health, alcohol use in past month, and tobacco use in past
month), mentor/family influences (eg, “how much emphasis have your physicians placed on helping you stay
healthy and preventing disease,” and family encouragement of healthful eating), and clinical characteristics (eg,
intended specialty, perceived relevance of nutrition counseling, and reported frequency of nutrition counseling).
Within each Healthy Doc–Healthy Patient study questionnaire, a brief food frequency questionnaire (FFQ)

queried consumption (from zero to six times per day,
week, or month) of 40 food/beverage and three supplement items. Validation of this modified Block FFQ (29) is
described more fully elsewhere (30). Although the vegetarian self-identification item was not validated, validation of other Healthy Doc–Healthy Patient questionnaire
items has been previously described (31,32). Total servings per day of fruits and vegetables was a sum of french
fries, other potatoes, fruit juice, fruit, vegetable juice,
green salad, vegetable soup, and other vegetables (30).
Fruits and vegetables were the only dietary variable in
our analyses because we found that, in a calibration substudy of our FFQ vs five 24-hour recalls, our FFQ’s fruit
and vegetable estimates correlated higher with recall estimates (r⫽0.5) than did other dietary variables (r⬍0.4)
(30). At each time point, intended specialties were collapsed into primary care, nonprimary care, and undecided. Queries on perceived relevance of nutrition counseling were made on each Healthy Doc–Healthy Patient
questionnaire, and the senior year questionnaire also
queried frequency of talking to patients about nutrition.
Self-identified vegetarianism was assessed on each
Healthy Doc–Healthy Patient questionnaire: “Do you
consider yourself a vegetarian? (yes, no).” Vegetarianism
was secondarily characterized by a reported zero intake
of meat items on each FFQ administration, where “meat”
refers to all nonfowl, nonfish flesh. To characterize vegetarians, we compared various meat item responses to the
dichotomous self-identification item. After this initial
comparison, only those who responded positively to the
self-identification question on at least one Healthy Doc–
Healthy Patient questionnaire were considered vegetarians because ⱕ1.3% of individuals omitted this question
vs ⱕ12.5% who omitted meat items on the FFQ.
Analytical Methods
Analyses were conducted using SUDAAN (version 8.0.2,
2003, Research Triangle Park, Cary, NC), a program that
accounts for nonindependent observations arising from
the clustering of students into schools and the repeated
responses from each student over time. The cross-tabulated associations of individual items with categorical
predictors were tested using the 2 test. We tested for
statistical significance of bivariate associations with a
Pⱕ0.01; we limited our discussion of marginal significance to those associations with a Pⱕ0.05.
RESULTS
Our response rates were 87%, 77%, and 76% on three
questionnaire administrations, and our overall response
rate was 80.2%, including respondents from any of the
three survey administrations and any of the 16 schools.
The number of students who considered themselves
vegetarians (7.2%) was less than the number who reported consuming no meat (10.0%), but more than the
number who reported consuming no meat, fish, or fowl
(4.0%). This trend was also reported by each sex. Around
10% of women and 5% of men considered themselves
vegetarians, but about half as many students (5.2% of
women and 3.1% of men) reported consuming no flesh in
their typical diets. All subsequent references to vegetarJanuary 2007 ● Journal of the AMERICAN DIETETIC ASSOCIATION
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Figure. Prevalence of vegetarianism (determined by a positive response to the question, “Do you consider yourself a vegetarian? (yes, no),” among
US medical students from 1999 to 2003, by time, sex, and ethnicity. Vegetarianism was defined in this and subsequent tables by a positive response
to the vegetarian self-identification question.
Table 1. Selected dietary practices associated from 1999 to 2003 with vegetarianism of US medical studentsa

Median fruit and vegetable servings/d
Median dairy servings/d
Mean meat or fowl servings/d
Median meat or fowl servings/d
Eats meat or fowl ⱖ1/week (%)
Eats meat or fowl ⱕ1/mo (%)

All
vegetarians

Vegetarian for at
least health
reasonsb

Vegetarian for nonhealth
reasonsc

Nonvegetarians

P valued

3.4
1.4
0.09
0.0
8.9
82.5

3.5
1.2
0.05
0.0
6.3
86.1

3.3
1.4
0.2
0.0
14.6
77.2

2.7
1.1
1.3
1.1
97.7
1.3

0.002**
0.02*
0.0002***
0.0001***
⬍0.0001***
⬍0.0001***

a

Includes data on non-Loma Linda University vegetarians.
This column reports dietary practices of vegetarians who cite health (and potentially other reasons) as a reason for being vegetarian.
c
This column reports dietary practices of vegetarians who failed to cite health as a reason for being vegetarian.
d
For all vegetarians vs nonvegetarians based on 2 analysis.
*P⬍0.05.
**P⬍0.01.
***P⬍0.001.
b

ians refer only to self-identified vegetarians. Self-identification was stable over time, with ⱕ3% of those who
considered themselves vegetarian at some time point
changing their response on a subsequent questionnaire.
Entering students’ prevalence of vegetarianism was
8.1%, decreasing during school to 6.0% (P⫽0.02; see the
Figure). There were nearly twice as many female as male
vegetarians (P⫽0.009), and a greater number of Asian
than white vegetarians (P⫽0.05).
The 320 vegetarian students indicated ⱖ1 reason(s) for
vegetarianism (data not shown). The most commonly
cited reason for self-reported vegetarianism was health
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(66%). Less common reasons were animal welfare (47%),
environment (34%), tasting better (31%), religion (28%),
weight control (14%), and “other” reasons (11%). In the
Loma Linda University sample of 129 vegetarians, religion was more motivating (44% cited it as a reason vs
28% in our sample) and environment was less motivating
(15% vs 34%).
Vegetarians consumed significantly (P⬍0.02) more
fruits and vegetables and dairy than did nonvegetarians
(Table 1). As previously reported (15), all students’ mean
fruit and vegetable consumption was low and declined
during school. Because some vegetarians have reported

Table 2. Selected personal and clinical characteristicsa of US medical students from 1999 to 2003, stratified by whether or not they were
vegetarian
Characteristic

Vegetarians

Nonvegetarians

Personal
Female
Asian or African American vs white, Hispanic, or other (referent)
Single, divorced, or widowed vs married or unmarried couplesc
Without children
Atheist, agnostic, or no religion vs Jewish, Muslim, or otherc
Seventh Day Adventiste, Buddhist, or Hindu vs Jewish, Muslim, or otherc
Protestant, Catholic, Mormon, other Christian vs Jewish, Muslim, or otherc
Fairly or very politically liberal vs moderate, fairly, or very conservativec
All students with nonoverweight body mass index (⬍25) vs overweight or
obese body mass indexc
Women with nonoverweight body mass index (⬍25) vs overweight or
obese body mass index
Men with nonoverweight body mass index (⬍25) vs overweight or obese
body mass indexc
Complying with centers for disease control and prevention exercise
recommendationsf
ⱖVery good perceived health vs good, fair, or poor healthc
All students’ binging or heavy drinkingg vs light, infrequent, or not drinkingc
Women’s binging or heavy drinking vs light, infrequent, or not drinking
Men’s binging or heavy drinking vs light, infrequent, or not drinking
All students using tobaccoh vs never used or having ceased usec
Women using tobacco vs never used or having ceased use
Men using tobacco vs never used or having ceased using
Mentor
Physicians placing “some” or “a lot” of preventive emphasis vs not much or
no emphasisc
Agreeing (or strongly agreeing) that family encouraged healthful eating vs
neither agreeing nor disagreeing
Disagreeing (or strongly disagreeing) that family encouraged healthful eating
vs neither agreeing nor disagreeingc
Clinical
Primary care intended specialties vs nonprimary care or undecidedc
Perceiving nutrition counseling as highly relevanti vs somewhat or not at all
relevantc
Freshmen orientation
Ward orientation
Senior year
Usually/always provide nutrition counselingj vs sometimes or never/rarelyc

4™™™™™ % ™™™™™3
60
45
40
28
78
76
96
94
24
19
29
6
30
60
90
74

P valueb
0.009**
0.06
0.6
0.03*
0.003** overalld
0.007**
0.008**

95

89

0.02*

73

63

0.1

62
81

61
80

28
37

34
44

11
15

14
28

0.6
0.9
0.04*
0.2
0.5
0.02*
0.8
0.02*

63

63

0.9

71

65

0.06 overalld

16

20

43

40

0.5

81
65
41
13

69
62
43
17

0.05*
0.007**
0.7
0.7
0.09

a

These data compare the percentage of vegetarians with selected characteristics to nonvegetarians with those same characteristics.
Based on 2 analysis.
Referent group.
d
Indicates a difference between any levels of a variable with ⬎2 levels.
e
Only Seventh Day Adventists not attending the Adventist school, Loma Linda University, are included.
f
Recommendation: moderate-intensity activity for 30 min ⱖ5 times/wk or vigorous-intensity activity for 20 min ⱖ3 times/wk.
g
Binger/heavy drinker in previous month if: on ⱖ1 occasion consumed ⬎4 drinks, on each occasion, averaged ⬎4 drinks if man or ⬎3 drinks if woman, or per day, averaged ⬎2
drinks if man or ⬎1 drink if woman.
h
Tobacco use in previous month includes light/infrequent tobacco use: ⬍20 days of ⬍10 cigarettes/smoking day, ⬍20 days of any noncigarette tobacco use, or combinations that did
not exceed 19 total days; heavy/frequent use: smoked ⬎10 cigarettes/smoking day or used any tobacco on ⱖ20 days.
i
Determined by question, “How relevant do you think talking to patients about nutrition will be in your intended practice? (not at all, somewhat, highly).”
j
Determined by question, “With a typical general medicine patient, how often do you actually talk to your patients about nutrition? (never/rarely, sometimes, usually/always).”
*P⬍0.05.
**P⬍0.01.
b
c

eating some meat (3), we examined whether or not vegetarians for (at least) health reasons ate differently than
other vegetarians. Meat consumption among the health-

motivated vegetarians did not differ (P⫽0.5) from that of
other vegetarians, but the health-motivated vegetarians
consumed comparatively more fruits and vegetables
January 2007 ● Journal of the AMERICAN DIETETIC ASSOCIATION
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(P⫽0.02). Although the difference was not statistically
significant (due to small numbers), vegetarians for health
reasons were less than half as likely (6.3% compared with
14.6%) to eat meat/fowl as frequently as those who were
vegetarian for nonhealth reasons.
In bivariate analyses (Table 2), vegetarians were more
likely (Pⱕ0.01) to be a woman (P⫽0.009), Buddhist,
Hindu, or Seventh Day Adventist vs all others
(P⫽0.0004), politically liberal or very liberal (P⫽0.007),
of a healthful weight or underweight (P⫽0.008), or to
perceive nutrition counseling as highly relevant to her/
his intended practice at freshmen orientation (P⫽0.007).
Vegetarianism was marginally associated with not having children (P⫽0.03), being a healthful weight or underweight woman (P⫽0.02), being less likely to drink alcohol
heavily or to binge drink (P⫽0.04), or being a non–
tobacco-using male (P⫽0.02). Vegetarianism was not related to nutrition counseling. Overall, 17% of seniors
(n⫽207) usually/always counseled their general medicine
patients about nutrition (15), and this did not differ by
vegetarian self-identification (P⫽0.09).
DISCUSSION
The prevalence of vegetarianism was higher among medical students than among other US adults. Our sample
was 7.2% vegetarian and nationally, in 2000, the estimated prevalence of self-identified vegetarianism is 2.5%
(33). In 2003, the percentage of 18- to 24-year-olds reporting never eating meat, fish, or fowl was also smaller
(2.0%) than the analogous percentage of similarly aged
medical students in our study (4.0%) (34).
The percentage of vegetarians declined during medical
school; this parallels students’ declines during medical
school in other health-related habits: fruit and vegetable
consumption (15), vitamin/mineral supplement use (35),
and physical exercise (36). Vegetarianism prevalence
among freshmen was not maintained despite increased
medical education, new data from clinical interventions
and reviews confirming the benefits of vegetarian diets,
and other secular trends. The declines in personal healthful behaviors may reflect the disruption clinical rotations
create, for example in students’ typical or preferred eating patterns. Crapse and colleagues (37) reported that
nearly 80% of a small number of medical students (n⫽52)
surveyed in their second year reported increased caffeine
consumption and decreased exercise since freshmen year.
Furthermore, education or interests in nutrition or
health do not necessarily translate into calling oneself
vegetarian (as demonstrated by one third of these medical student vegetarians not considering health to be even
one reason they were vegetarian).
Those who were vegetarians for health reasons ate
more fruits and vegetables than did vegetarians for nonhealth reasons. Small sample sizes precluded us from
knowing whether or not the health-motivated vegetarians also ate significantly less meat than vegetarians motivated by nonhealth reasons. Many diseases are linked
with deficient consumption of fruits and vegetables
(38,39) and excessive consumption of (nonfish) meat,
especially red/processed meat (40-42); our findings suggest that the varying motives of vegetarians may influence their dietary choices and therefore their potential
health outcomes.

76

January 2007 Volume 107 Number 1

Our finding that women medical students were much
more likely to be vegetarian than men medical students
was supported by a Harris survey of 1,031 adults (34); US
women were more likely to report “never eating meat,
fish, or fowl” (3.6%) than were US men (2.0%). The higher
proportion of women among vegetarians may have contributed to the higher perceived relevance of nutrition
counseling among vegetarian freshmen because women
were consistently more likely to perceive nutrition counseling as highly relevant (15). Although vegetarian students were somewhat more likely to believe in the relevance of nutrition counseling, they were no more likely to
usually/always provide nutrition counseling to patients.
This may be because two thirds of the vegetarian students surveyed were motivated to be vegetarian by reasons other than their own health. This majority of students may not have found nutrition compelling either
personally or clinically.
Vegetarianism was associated with healthful personal
practices such as eating more fruits and vegetables and
being less overweight. Vegetarian students, like other US
vegetarians (2,3), tended to be less overweight than their
nonvegetarian colleagues. Because obesity has been
linked to a host of health conditions including arthritis
(43), cancer (44), cardiovascular disease (45), diabetes
(41,43), high cholesterol (43), and hypertension (43), the
lower weight of vegetarian women students may be desirable in the current US epidemic (43,46) and global
pandemic (47,48) of obesity.
A limitation of our study is that rather than being able
to identify predictors of students’ vegetarianism, we were
limited to describing its correlates at three discrete times.
In addition, although our sample of schools was nationally representative (24-28), it was not random; this reduces the generalizability of our results. Our data were
self-reported and, therefore, potentially subject to an
overreporting bias of vegetarianism or other behaviors
and attitudes deemed socially desirable or more healthful.
The principal strength of this study is that we were
able to track nearly 900 nationally representative medical students across three questionnaires throughout medical school. Although we used vegetarian self-identification at a particular time point for any given analysis, we
determined that the percentage of our sample that
changed this self-identification over time was very small
(ⱕ3%). An additional strength is that our study compared
the prevalence of vegetarianism via self-identification
and self-reported food consumption. We were able to examine whether students’ vegetarianism was significantly
associated with outcomes of great importance to patient
health: attitudes (17) and behaviors (49) regarding nutrition counseling of patients.
CONCLUSIONS
Plant-based diets are healthful, and vegetarian diets
share many of these health benefits (but also carry some
risks [50-52]). The prevalence of vegetarianism in a
highly health-educated population, such as medical students, may provide a benchmark for such health habits in
young adults. Though the prevalence of vegetarianism
was higher among US medical students than among
other young US adults, the percentage of medical student
vegetarians decreased during their training. In addition,

although freshmen vegetarians were more likely to think
that nutrition counseling would be highly relevant to
their intended specialty, by ward orientation their opinion on the relevance of such counseling was indistinguishable from that of their omnivorous peers. Regarding counseling frequency, our sample was not large enough to
detect true variation between vegetarians and nonvegetarians. Fewer than 210 senior students of any dietary
regimen reported usually/always counseling on nutrition
issues. Among the 6% of seniors who reported being vegetarian, only 13% (n⫽10) also reported frequently providing nutrition counseling to their typical general medicine
patients. Although documenting the association between
nutrition counseling and vegetarianism may merit larger
studies, we found that vegetarian (vs omnivorous) medical students were less likely to be overweight, more likely
to eat more fruits and vegetables, and somewhat less
likely to binge drink or use tobacco.
The authors thank the American Cancer Society for support of this project, and Randall White, MD, for his aid in
guiding analyses.
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