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Objective: Studies investigating mood in vegetarian diets have yielded conflicting results, either
demonstrating risk for mental disorders or mood protection. Our objective was to investigate mood, as well
as factors that potentially impact mood in vegans (VG), vegetarians (VEG), and omnivores (OMN).
Methods:We surveyed mood, diet, and lifestyle factors in a broad geographic online sample of adult VG (n=
283), VEG (n= 109), and OMN (n= 228) who were recruited via diet-related social networks. Mood was
measured with the Depression Anxiety Stress Scale-21 (DASS-21).
Results: The sample was mostly female (78.5%), and age was inversely correlated with all DASS scores (p<
0.05). Mean DASS-A (anxiety) and DASS-S (stress) scores differed by group (F(2,616)= 4.73, p= 0.009,
η2= 0.015, and F(2, 615)= 8.23, p< 0.001, η2= 0.026, respectively), with VG scores lower than OMN
scores, indicating less mood disturbance. Analyses of covariance were conducted by gender, adjusting
for age. Anxiety scores were different in males only (F(2,128)= 5.39, p= 0.006, ηp

2 = 0.078) and lower
anxiety in males was related to a vegan diet and daily fruit and vegetable intake. Mean stress scores were
different in females only (F(2,476)= 3.82, p= 0.023, ηp

2 = 0.016) and lower stress in females was related to
a vegan diet and lower daily intake of sweets.
Discussion: A strict plant-based diet does not appear to negatively impact mood, in fact, reduction of animal
food intake may have mood benefits. The improved mood domains were not consistent with those found in
other studies, which may be due to methodological differences.
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Introduction
Recent studies investigating the vegan diet have found
that the risk of major chronic diseases such as obesity,
heart disease, and type-2 diabetes may be reduced by
adopting a completely plant-based diet vs. an omni-
vore diet.1,2 A Belgian study that compared nutrient
intake and dietary quality of different diet types
found that vegans (VG) had the highest diet quality
as measured by the Healthy Eating Index-2010, com-
pared to omnivores (OMN), who had the lowest
quality.3 The German Vegan Study found that
vegans not only exercised more than omnivores, but
consumed more than five times the daily intake of
fruits and vegetables than the average population.4

Less than 5% of the American population call them-
selves vegan; however, the plant-based diet has
become increasingly popular, and is no longer per-
ceived as extreme or difficult to follow as it was in pre-
vious decades.5

Evidence for recommending a strict vegan diet,
however, does not yet exist in the scientific community
due to concern over adequacy of certain nutrients and
related long-term health effects.6 For example, the
aforementioned Belgian study3 found that vegans
had only about 60% of the mean calcium intake of
vegetarians (VEG) and 75% that of omnivores, and
the German Vegan Study found that over 70% of
vegans had calcium intakes below current recommen-
dations,4 raising the risk of bone density loss. More
pertinent to our focus of mental health is the
concern that the vegan diet is typically low in a
number of nutrients, several of which are related to
healthy brain function such as vitamin B12, vitamin
D, and long-chain omega-3 fatty acids.7 Studies have
not examined vegan mental health per se, and results
of studies investigating the broader vegetarian diet
and mental health have been conflicting. Compared
to omnivores, persons following a vegetarian diet
have reported more depression and anxiety.8

Conversely, in a survey we administered to Seventh
Day Adventists, vegetarians reported better mood
than their omnivorous counterparts who reported
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higher n-3 intakes.9 In a subsequent pilot trial, omni-
vores randomized to a vegetarian diet for 2 weeks
reported better mood than those consuming fish or
control diets.10 Our objective was to investigate
mood and lifestyle factors that can impact mood in
vegans, vegetarians, and omnivores. To our knowl-
edge, this is the first study investigating self-reported
mental health domains in a large sample of vegans.

Methods
Participants and recruitment
An online survey targeting vegans was delivered via
Surveymonkey in spring of 2013. The survey notice
with link was posted on vegan and vegetarian pages
on social networking and Meetup sites, emailed to
vegan and vegetarian groups, distributed at health
food stores and vegan and vegetarian restaurants,
and provided to onsite volunteers at a large event fre-
quented by vegans and vegetarians. Prospective par-
ticipants were notified that if they were 25–60 years
of age and healthy (without a debilitating chronic
disease) they were eligible to complete an anonymous
survey investigating food choices, health, and wellness.
Participants were informed generally about the study
when they entered the survey link and that completion
of the survey indicated their informed consent, but
were not informed about the study hypotheses. No
incentive was provided to participants for survey com-
pletion. This targeted sampling from social media
websites allowed us to reach a considerable number
of vegans who are often underrepresented in compara-
tive studies. We did not exclude non-vegans in order to
conduct comparative analyses.

Survey measures
Participants first completed a series of demographic
questions related to geographic location, ethnicity,
marital status, and education. They were then asked
to estimate their height and weight to calculate body
mass (BMI; kg/m2), and about their weekly physical
activity levels with questions from the Godin
Leisure-Time Exercise Questionnaire.11 Participants
also completed a number of lifestyle questions
related to alcohol intake, dieting, smoking, work
hours, hours spent outdoors, sleep hours, and regular
use of medications and supplements. Finally, social
support was assessed with three representative ques-
tions pertaining to family, friend, and significant
other support taken from the Multidimensional Scale
of Perceived Social Support Assessment.12

Next, embedded in the survey was the Depression
Anxiety Stress Scales-21 (DASS-21), which measures
symptoms consistent with depression, anxiety, and
stress.13 Responses to seven statement characteristics
of each of the three conditions range from 0 (did not
apply to me at all) to 3 (applied to me very much).

Normal scores for DASS-depression (DASS-D) are
0–9, for DASS-anxiety (DASS-A) are 0–7, and for
DASS-stress (DASS-S) are 0–14. The intensity of
any of the three conditions is defined by the sum of
scores of each seven-item subscale. The DASS-21 is
widely used and demonstrates good psychometric
properties.13 Coefficient alpha values obtained for
our sample were 0.90 for DASS-D, 0.60 for DASS-
A, 0.79 for DASS-S, and 0.89 for the total scale, in
line with previous findings for non-clinical popu-
lations,13,14 although our estimate for DASS-A was a
little lower.

For the purpose of diet classification, participants
were then asked the question, ‘Which of the following
foods do you include in your diet (at least monthly)?’
Responses were any of the following: meat (beef,
pork, lamb), chicken/turkey, fish/shellfish, eggs, and
dairy foods. Other diet questions related to intake of
food groups with potential mood impact were
adapted from the EPIC-Oxford (a component of the
European Prospective Investigation into Cancer
study) study questions such as daily intakes of fruits,
vegetables (excluding potatoes and corn), and sweets,
as well as monthly intakes of high omega-3 plant
foods (canola oil, flaxseed oil, flaxseeds, chia seeds,
walnuts) and certain vitamin D foods (milk, other for-
tified milk substitutes, button mushrooms).

Statistical analyses
Descriptive statistics were reported for all outcome
measures with data reported as mean± SD. Data
were not normal, however, parametric analyses were
conducted due to the large sample size.
Relationships between mood, demographic and life-
style variables were investigated using Chi square
tests, Pearson’s correlations, one-way analysis of var-
iance (ANOVA), and univariate analysis of covariance
(ANCOVA), where appropriate. Data were analyzed
using the IBM SPSS software (version 21.0), and p
values< 0.05 were considered significant.

Results
Survey completion rate was 88% and yielded 792 com-
pleted surveys. Those who did not complete the diet
classification question or the DASS-21 were removed
prior to analysis, as were extreme DASS-21 subscale
scores (>3 SD from mean). The remaining 620 partici-
pants were classified into three diet groups based on
inclusion of animal foods at least monthly: omnivores
consumed meat, poultry, or fish (n= 228, 37.5%); veg-
etarians consumed only eggs or dairy (n= 109,
17.8%); and vegans consumed no animal foods (n=
283, 44.7%). Most of the population was North
American (USA 78%, Canada 6%), with only 16%
of participants reporting their residence outside of
North America. The largest regional representation
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from the USA was 39% Midwest, followed by 23%
Northeast, 15% West, 10% Southeast, and 5%
Southwest. This was an educated sample with almost
82% of the total population and 72% of vegans report-
ing at least 4-year college degrees (Table 1).
Age was inversely correlated with all DASS scores

(p< 0.05), indicating that as age increased, negative
emotion declined. A vegan diet was inversely corre-
lated with DASS-A and DASS-S scores (p< 0.001),
indicating that being vegan was associated with
lower reporting of anxiety and stress symptoms (see
Table 2 for correlation coefficients).
In regard to the main outcome measures of mood as

assessed by the DASS-21, an ANOVA showed a main
effect of diet type on DASS-A scores (F(2,616)= 4.73,
p= 0.009, η2= 0.015). Post-hoc analyses indicated
that anxiety scores were lower for the vegans than
the omnivores group. A main effect of diet type was
also observed for DASS-S scores (F(2,615)= 8.23,
p< 0.001, η2= 0.026) with stress scores again lower
for the vegans than the omnivores group (Fig. 1).
Since gender was related to DASS-S scores (p<

0.001), we stratified these results and controlled for
age utilizing univariate ANCOVA. There was a signifi-
cant effect of diet type on DASS-A scores; however,
the effect was observed in males only (F(2,128)=
5.39, p= 0.006, ηp

2 = 0.078). Planned contrasts
revealed that vegetarian males (p= 0.022, 95% CI
(−0.401, −5.140)) and vegan males (p= 0.002, 95%
CI (−1.03, −4.56)) reported significantly lower
anxiety scores than omnivore males (VEG: 3.02±
0.97 and vegans: 3.00± 0.54 vs. omnivores: 5.79±

0.71). The covariate age was significantly related to
anxiety scores (F(2,128)= 6.51, p= 0.012, ηp

2 =
0.048). In males, anxiety was correlated with an omni-
vorous diet (r= 0.230, p= 0.008), lower daily intakes
of fruits and vegetables (r=−0.216, p= 0.013), BMI

Table 1 Participant characteristics by diet group

OMN (n = 228) VEG (n= 109) VG (n = 283) Test statistics p value

Age (years, mean) 34.6± 10.8a 32.7± 9.5b 37.2± 10.3ab F = 9.51 <0.001
Gender (% female) 82.4% 79.6% 74.8% y2 = 4.33 0.115
Education (years after high school) 5.4± 1.9a 5.0± 2.1 4.5± 2.6a F = 9.27 <0.001
Marital status (% married) 41.2%a 17.1%ab 41.7%b X2 = 16.35 0.038
BMI (kg/m2, mean) 25.2± 7.2 24.1± 5.2 24.1± 5.0 F = 2.24 0.107
Moderate exercise X/week 3.8± 3.7a 4.1± 2.6 4.9± 4.3a F = 4.31 0.014
Yoga/stress practice (count) 72a 42ab 120b X2 = 6.67 0.036
Dieted in last year (yes) 72a 22ab 67b X2 = 6.47 0.039
Cigarette smoker (yes) 10 6 25 X2 = 4.22 0.121
Hours at work/week 38.9± 18.3a 36.6± 16.4 34.6± 30.6a F = 1.93 0.145
Hours outdoors/week 8.6± 8.8a 8.2± 7.6b 11.2± 10.9ab F = 6.43 0.002
Sleep, hours/night 7.2± 0.9 7.4± 1.1b 7.1± 1.0b F = 4.57 0.011
Social support (mean score) 17.0± 4.5a 16.3± 3.7 15.4± 4.7a F = 8.00 <0.001
Psychotropic meds (yes) 23 9 13 X2 = 5.86 0.053
Multivitamin mineral user (yes) 15 16 73 X2 = 33.82 <0.001
Alcohol servings/week 3.4± 4.4ab 1.7± 2.5b 2.5± 4.2a F = 7.43 0.001
Fruit intake/day 2.2± 1.3a 2.2± 1.4b 3.0± 2.2ab F = 14.79 <0.001
Vegetable intake/day 2.5± 1.5a 2.9± 1.7b 3.4± 1.9ab F = 19.09 <0.001
Sweets/day 1.0± 0.9a 1.0± 0.9b 0.7± 0.9ab F = 9.12 <0.001
Selected vitamin D foods/month 9.7± 3.0a 10.3± 3.2b 11.2± 3.2ab F = 15.12 <0.001
High plant n-3 foods intakes/month 10.2± 7.7a 11.0± 7.3 12.9± 7.4a F = 8.52 <0.001
DASS-depression (mean) 5.38± 6.70 5.38± 5.86 5.38± 6.49 F = 0.000 1.000
DASS-anxiety 4.67± 5.30a 3.89± 4.54 3.39± 4.20a F = 4.73 0.010
DASS-stress 10.02± 8.16a 9.27± 7.52 7.46± 6.26a F = 8.23 <0.001
Total DASS 19.53± 16.63a 0.94± 14.29 15.85± 13.67a F = 3.80 0.023

Significant differences are indicated by same letter.

Table 2 Pearson correlation coefficients with DASS-21
scores

DASS-D DASS-A DASS-S
DASS-
total

Age −0.104* −0.234** −0.177** −0.197**
Gender (male/

female)
−0.005 0.015 0.140** 0.064

Education −0.052 −0.006 0.025 −0.006
Married (no/yes) −0.083* −0.076 −0.005 −0.056
BMI 0.113** 0.075 −0.008 0.072
Mod exercise X/

week
−0.043 −0.013 −0.017 −0.020

Yoga practice (no/
yes)

−0.114** −0.049 −0.015 −0.068

Dieted in last year
(no/yes)

−0.065 0.111** 0.107** 0.105*

Cigarette smoker
(no/yes)

0.126** 0.115** 0.044 0.121**

Work hours/week −0.083* −0.011 0.015 −0.027
Hours outdoors −0.058 −0.083* −0.101* −0.101*
Sleep, hours/night −0.003 −0.066 −0.042 −0.050
Social support −0.280** −0.091* −0.086* −0.163**
Vegan diet (no/yes) 0.000 −0.109** −0.158** −0.105**
Alcohol/week 0.114** 0.109** 0.097* 0.132**
Fruits and

vegetables/day
−0.131** −0.088* −0.073 −0.116**

Sweets/day 0.085* 0.106** 0.087* 0.111**
Vitamin D plant

foods/month
−0.047 0.081* −0.002 −0.003

Plant n-3 foods/
month

−0.073 −0.043 −0.065 −0.064

*p value< 0.05; ** p value< 0.01.
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(r= 0.200, p= 0.026), fewer hours outdoors
(r=−0.221, p= 0.011), and younger age (r=−0.227,
p= 0.009). There was also a significant effect of diet
type on DASS-S scores, but in females only
(F(2,476)= 3.82, p= 0.023, ηp

2 = 0.016). Planned con-
trasts revealed that vegan females (p= 0.007, 95% CI
(−0.56, −3.51)) reported significantly lower stress than
omnivore females (VG: 8.19± 0.52 vs. omnivores:
10.22± 0.54). The covariate age was also significantly
related to stress scores (F(2,476)= 13.31, p< 0.001,
ηp
2= 0.027). In females, stress was correlated with an
omnivorous diet (r= 0.145, p= 0.001), daily intake of
sweets (r= 0.102, p= 0.025), dieting (r= 0.137, p=
0.003), reduced social support (r= 0.127, p= 0.006),
and younger age (r= 0.181, p< 0.001) (Fig. 1). When
we excluded the vegetarian group and compared only
the vegan and omnivore groups, results were similar
with only slightly higher effect sizes. No effect of diet
type was observed on DASS-D scores.
Previous to this study, we obtained similar data from

an onsite pilot survey of 342 adults recruited at a
vegan festival (VG, n= 144; vegetarians, n= 65; omni-
vores, n= 133). Despite the methodological difference
of paper vs. online survey delivery, these participants
answered the same diet-classifying question about
monthly animal food inclusion and also completed the
DASS-21. We combined the age, gender, diet type,
and DASS data from this pilot survey with the study
data in order to conduct a separate additional analysis
of the larger data set with respect to comparing mean
DASS scores in the three main diet types. Similar
results were found, with significant differences in
anxiety and stress scores, and vegans (n= 427) reporting
lower scores than omnivores (n= 361) (DASS-A: 3.24
vs. 4.59, p< 0.001; DASS-S: 7.36 vs. 9.60, p< 0.001).
Since 76% of the combined sample was female and
age was inversely correlated with all DASS subscales,

we also analyzed results by gender controlling for age.
We found a significant difference in mean anxiety
scores in both genders, with vegans reporting less
anxiety than omnivores (p< 0.001), and a significant
difference in mean stress scores only in females, with
vegans reporting less stress than omnivores (p= 0.001).
This combined analysis confirms our main study
results, although anxiety results did not differ by sex.

With regard to diet factors, vegans reported con-
suming more servings of fruit and vegetables per day
and major plant sources of vitamin D per month
than either vegetarians or omnivores, as well as fewer
servings of sweets per day (p values< 0.01). Vegans
also reported consuming more foods high in plant
omega-3 than omnivores (p< 0.001). With regard to
demographic and lifestyle factors, vegans were older
(p< 0.001) and spent more time outdoors (p< 0.01)
than either vegetarians or omnivores. Vegans also
had less education (p< 0.001), exercised more (p<
0.05), had less social support (p< 0.001), and drank
less alcohol than omnivores (p< 0.001).

The percentage of vegans using vitamin B12 sup-
plements in our population was about 60%, a higher
percentage than the 20–30% that was reported in pre-
vious vegan studies;4,15 we did not assess the intakes of
fortified food sources of vitamin B12. About a third of
our sample (203/620) reported regularly supplement-
ing vitamin D, 92 (45%) of whom were vegans, but
there was no significant differences among groups.
There were also no differences in DASS-21 scores in
vegans who used vitamin B12, vitamin D, or multivi-
tamin mineral supplements and those who did not use
these supplements.

Discussion
Vegans in our survey reported less anxiety and stress
than omnivores. This is the first study of which we

Figure 1 DASS-21 scores by diet group. *Indicates a significant difference at p < 0.05; **indicates a significant difference at p<
0.01. All significant differences are between omnivores and vegans groups.
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are aware that specifically aimed at investigating
vegans and self-reported mood. Results support and
extend our previous studies9,10 that found vegetarians
report better mood than non-vegetarians, suggesting
that even less animal food intake is associated with
better mood. Results from a combined analysis with
data from a pilot survey confirm and strengthen our
results.
In addition to studies of mood risk in vegetarians

and vegans, other studies have examined the relation-
ship between meat consumption and mental health.
In a large cross-national study that investigated the
relationship of fish and meat intakes with health and
socio-demographic characteristics in older adults,
fish consumption was associated with a lower preva-
lence of dementia and meat consumption was associ-
ated with a higher prevalence of dementia.16 In the
Adventist Health Study-2 cohort, increased red meat
was associated with higher scores of negative
affect.17 The Boston Puerto Rican Health Study inves-
tigated dietary patterns and the physiological effects of
chronic stress (allostatic load) and found that increas-
ing quintiles of meat and French fries were associated
with increasing the odds of high allostatic load.18

As this is correlational research, there are other
possible models that can account for our findings.
Stress and anxiety can certainly contribute to consum-
ing a diet with few fruits and vegetables,19 and persons
who cope better with stress and anxiety may be better
prepared to take on the challenges of maintaining a
plant-based diet. However, there is now a large body
of research that has linked depression as well as pro-
longed psychological stress to activated inflammatory
pathways in the brain; inflammation is accompanied
by melancholic symptoms or what is termed ‘sickness
behavior’ characteristic in mood disorders.20 The
research investigating how diet impacts mental health
has also been accumulating. Dietary factors modulate
inflammatory and other brain pathways, thereby
affecting mood symptoms as well.21,22

A Western dietary pattern with characteristically
high intake of meat, refined grains, and processed
foods, and low intake of fruits, vegetables, whole
grains, and fish is associated with increased blood
inflammatory markers.23 In fact, the lower stress and
anxiety reported by vegans and some vegetarians in
our sample may be associated in part with their avoid-
ance of animal fats. Since the 1950’s, the vast majority
of animal products consumed in the USA are from
grain-fed animals raised in a feed lot; the fatty acid
profile of these animal products are characteristically
higher in certain pro-inflammatory long-chain satu-
rated fats that negatively impact brain cell membranes
and lower in the anti-inflammatory long-chain omega-
3 polyunsaturated fatty acids than what was character-
istic of animals raised in a natural setting consuming

their evolutionary diet.24,25 This modern animal fatty
acid profile has long been associated with heart
disease and more recently with cognitive decline.26

Specifically, long-chain saturated fatty acids such as
palmitic acid and lauric acid can trigger the release
of inflammatory cytokines such as TNFα and IL-6
from astrocytes, altering their physiology and contri-
buting to mood disorders.27

Lower stress and anxiety reported by vegans vs.
omnivores may also be attributed to healthier dietary
patterns. Not surprisingly, vegans in our study con-
sumed more fruits and vegetables than both veg-
etarians and omnivores, and fruit and vegetable
intakes were inversely correlated with anxiety in
males. Fruits and vegetables supply abundant antioxi-
dant nutrients and phytochemicals, and intake has
been associated with lower biomarkers of oxidative
stress and inflammation28 and better mental health.29

Studies have shown that vegetarians have higher
plasma concentrations of various antioxidants and
lower oxidative stress and inflammation than omni-
vores.30,31 Vegans in our study also reported consum-
ing fewer daily sweets than omnivores, confirming
earlier research,32 and sweets intake was positively cor-
related with stress in females. Perceived stress has been
associated with higher sweets intakes in females;33

however, it is unclear whether stress precedes food
selection or vice versa.34 In a study of more than
1300 adolescents, those who reported eating a diet
characterized by higher intakes of fast foods, red
meat and sweets had increased internalizing and exter-
nalizing behaviors, while intake of fruits and veg-
etables showed the opposite association.35

The gender differences we observed in our results
suggest that there may be a sex difference in the
benefits of a totally plant-based diet. Research has
revealed gender to be a moderator of mental health
outcomes, and expressions of stress and anxiety as
well as coping styles are typically slightly different by
gender, although it is not known whether differences
are cultural or biological.36,37 Gender differences
have been found with respect to physical health out-
comes of the vegetarian diet,2 and are emerging with
respect to mental health outcomes. For example,
intakes of meat and sweets were positively associated
with anxiety in female adults in the Greek ATTICA
study, and a vegetarian dietary pattern was found
among the less anxious females.38 A mostly female
sample in our randomized controlled trial found
only vegan females were less depressed than female
omnivores, and a mostly female sample in our ran-
domized controlled trial was found to have improved
mood with reductions of meat, fish, and poultry.10

This study provides information about intake of
selected sources of vitamin D, such as fortified milk
substitutes and hours spent outdoors in vegans,
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vegetarians, and omnivores. As mentioned earlier, the
vegan diet may raise the risk of vitamin D inade-
quacy.39 In the EPIC-Oxford study, those who ate
meat had the highest plasma vitamin D levels, and
vegans had the lowest levels.40 Vegans in our study
spent the most time outdoors, enabling endogenous
production of vitamin D via skin exposure to ultra-
violet light, the most important source of vitamin
D. They also reported the highest intakes of selected
vitamin D foods (soy milk and other fortified milk
substitutes, button mushrooms), and intakes were
inversely related to anxiety in males. Weak but signifi-
cant inverse correlations were found in the whole
population between intakes of foods high in vitamin
D and anxiety, and between hours outdoors and
anxiety and stress.
In terms of demographic and lifestyle character-

istics, study results largely confirmed what was
already known about vegans but also added to their
profile. Our vegans were older than the other veg-
etarians and omnivores by several years. This was an
educated sample overall, but vegans had less education
than other groups and also had less social support
than omnivores. However, along with their dietary
choices, other vegan lifestyle choices were healthier
than omnivores, as they exercised more, drank less
alcohol, and spent more time outdoors weekly. These
results are similar to those of the Adventist Health
Study-2 which evaluated the association of dietary pat-
terns with reduced mortality and found that vegans
were older, more highly educated but had lower
personal income, drank less alcohol, smoked less,
exercised more, and had lower BMI than non-
vegetarians.41 Vegans typically have lower mean
BMI than other diet groups,42 however, we did not
find a significant difference in BMI between our
three diet groups. Approximately 61% of the vegans
were classified as having normal weight (mean BMI
of 24.1), and only about 5% were underweight. The
German Vegan Study reported 25% of vegans to be
underweight,4 and Clarys et al.3 reported approxi-
mately 9% of vegans were underweight.

Strengths and limitations
The major strength of our study was a focused online
recruitment of vegans which enabled us to capture a
large, international vegan sample. However, because
our survey link was found on social websites geared
to vegans and vegetarians, all participants, including
omnivores, were more likely to be diet- and health-
conscious. While this may adversely affect the general-
izability of our results to the general population, it
underscores the significance of finding differences
between vegans and omnivores.
Along with the inherent limitation of self-reported

data, we were not able to inquire about all foods in

the food frequency questions in order to accommodate
a range of questions and to consider respondent
burden. However, we included those foods which we
felt had the most likely impact on mood and asked
about their average intake per day, which is likely
more typical and preferable to a long recall period.
We also provided a more specific definition of these
general food types in order to provide clarity for
responders and to avoid under- or over-estimation of
the frequency of food consumption. For the analyses
examining differences in eating patterns among diet
groups, admittedly, there may be co-linearity
between the independent variable of diet type and
the dependent food intake variables of fruits and veg-
etables, sweets, omega-3, and vitamin D. However, we
felt it was important to conduct these analyses in order
to further delineate how these diet groups differ from
one another beyond the basic differences that define
them.

Another possible limitation we acknowledge is
whether vegan and vegetarian respondents may have
answered the DASS-21 questions in a manner calcu-
lated to make themselves appear more psychologically
healthy in an effort to enhance the attractiveness of
their diets, or whether omnivores may have experi-
enced guilt over consuming animal products which
was reflected in their responses. Several considerations
make it unlikely that either of these effects were at play.
First, participants were initially told that the study was
investigating food choices, health, and wellness, and
were not informed of study hypotheses regarding the
association between mood and diet patterns. Second,
the DASS-21 was intentionally administered immedi-
ately after demographic questions and before diet
questions were presented, so participants had rated
their moods before becoming aware that their diet
was a key focus. Third, we did not find significant
effects for the depression variable, which we would
expect to obtain if either of these biases were substan-
tive. Moreover, the significant effects we found were
mediated by gender, which further supports the idea
that participant responses were not skewed.

Conclusion
The mood of individuals eating a plant-based diet,
without intake of animal-derived nutrient forms
known to be essential for mental health, does not
appear to be adversely affected, and may be better
than the mood experienced by similar individuals
eating an animal-based diet. Considering our previous
research, we have found that increasing restriction of
animal foods (e.g. going from vegetarian to vegan) is
associated with improved mood. The mood domain
that improves, however, is not consistent across
studies (e.g. depression in unpublished work, stress/
anxiety here), but this may be due to methodological

Beezhold et al. Vegans report less stress and anxiety than omnivores

Nutritional Neuroscience 2015 VOL. 18 NO. 7294



differences such as study design (survey vs. trial),
population (e.g. Adventists vs. college community),
survey format (online vs. paper), and geographic
differences (regional vs. international). Striving to eat
a more plant-based diet with lower intake of animal
fats may be linked to better mental health.
Moderator variables such as gender, age, and lifestyle
factors should also be considered as they may also
affect mood through direct or interactive pathways.
These data are relevant not only for the relatively
small vegan population, but also for non-vegetarian
individuals who are susceptible to or living with
mood problems. Currently, dietary changes are not
considered a front-line treatment for mood disorders;
however, our findings suggest that further studies
investigating the efficacy of a plant-based diet for redu-
cing anxiety and stress may be warranted.
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