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Abstract 

Due to rising popularity of vegetarianism in recent years, research interest has surged in examining the relationship 
between vegetarianism and psychological health. However, given inconsistent findings in prior research, the answer 
to whether practicing vegetarianism is associated with better or worse psychological health is still elusive. The present 
investigation aimed to demonstrate that vegetarians are not homogeneous in terms of psychological experiences, 
such that it is crucial to consider the motives behind vegetarians’ dietary choice when examining their psychologi‑
cal health. In a survey study with 266 vegetarians and 104 omnivores, it was shown that health vegetarians displayed 
higher levels of disordered eating as compared to moral vegetarians and omnivores. Mediation analyses further 
revealed that, among vegetarians, health motivation was positively correlated with disordered eating tendencies, 
indirectly linking it with poorer psychological health; moral motivation was positively correlated with prosocial 
behavior, which in turn predicted better psychological health. These findings have implications for understanding 
the psychological health of vegetarians with different dietary motives and for developing interventions to promote 
their psychological health.
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Introduction
Vegetarians constitute a significant portion of the general 
population in various countries—the rate of vegetarians 
is estimated to be 28% in India [65], 10% in New Zealand, 
Australia, and Israel [21], 8% in the U.K. [10], 7% in the 
U.S. [46], 5% in France [10, 57], 4.3% in Germany (Rob-
ert [59]), 3% in Spain [10, 57], and 2.3% in Canada [71]. 
With the number of vegetarians rising in recent years 
worldwide, vegetarianism has emerged as an increasingly 

important social phenomenon that warrants more sci-
entific investigation from a psychological perspective 
[11, 65]. While the physical health benefits of a properly 
planned vegetarian diet have been established (see [12], 
for a review), the relationship between vegetarianism 
and psychological health was relatively less studied, and 
if studied, the findings were inconsistent. In this light, 
the present research set out to examine whether and how 
two key dietary motivations—moral- and health-related 
motivations—would be associated with differential psy-
chological health among vegetarians.
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Vegetarianism and psychological health: inconclusiveness 
of existing findings
Existing research has yielded equivocal evidence 
regarding the association between consuming a veg-
etarian diet and psychological health. Some stud-
ies suggest a connection between vegetarianism and 
compromised psychological health. For example, a 
large-scale cross-sectional research of over 9000 young 
Austrian adult women indicated that vegetarian women 
had higher rates of depression compared to non-veg-
etarian women [2]. In a large-scale (N > 9000) cross-
sectional study of male partners of pregnant women, 
self-identified vegetarian men exhibited higher depres-
sion scores and a greater risk for post-natal depression 
than non-vegetarian men after adjusting for potential 
confounding variables [30]. Moreover, in a longitudi-
nal study conducted by Lavallee et al. [45], vegetarian-
ism was associated with slight increases in anxiety and 
depression over time among a large sample (N > 12,000) 
of Chinese university students.

Conversely, some other research, including cross-
sectional and experimental studies, showed a positive 
association between consuming a vegetarian diet and 
psychological health. A cross-sectional study [8] of Sev-
enth Day Adventist adult men and women indicated that 
vegetarians had lower levels of negative emotion than 
omnivores. Additionally, in a cross-sectional study of 
vegans, Beezhold et  al. [9] found a connection between 
meat abstention and better psychological health, with 
vegan men having lower anxiety scores than omnivore 
men, and vegan women having lower stress scores than 
omnivore women. Furthermore, in an experimental study 
[7], omnivore participants experimentally assigned to eat 
a vegetarian diet (i.e., avoiding meat, fish, and poultry) 
showed improved mood after two weeks of intervention.

To clarify the relationship between practicing vegetari-
anism and psychological health, systematic reviews and 
meta-analyses have therefore been conducted. How-
ever, whether vegetarianism is associated with better or 
worse psychological health is still a matter of debate due 
to inconclusive nature of the findings. Dobersek et  al.’s 
[17] systematic review of 18 studies indicated higher 
risks of depression and anxiety in vegetarians relative 
to omnivores. In contrast, a meta-analysis of 13 stud-
ies conducted by Iguacel et  al. [38] suggested a positive 
association between vegetarianism and psychological 
health, showing that vegetarian diet was associated with 
lower levels of anxiety and not significantly associated 
with depression. Notably, heterogeneity (i.e., variations 
in results across studies) as indexed by  I2 was high in the 
meta-analysis, suggesting that vegetarian diets may be 
associated with differential psychological health among 
different subgroups of participants.

In another meta-analysis of 13 studies, Ocklenburg 
and Borawski [54] found that vegetarians had higher 
depression scores than non-vegetarians, and between-
study heterogeneity was high. A meta-analysis of 16 
studies conducted by Fazelian et  al. [23] also lent sup-
port to a positive association between a vegatarian diet 
and depression, with subgroup analyses revealing sev-
eral sources of heterogeneity: the type of vegetarian diet, 
the geographic region where the study was conducted, 
and people’s age. Conversely, in a recent meta-analysis 
encompassing 13 studies, Askari et al. [1] found no asso-
ciation between the consumption of a vegetarian diet and 
depression or anxiety.

In sum, there exist large variations in results across 
studies on vegetarianism and well-being, and it remains 
inconclusive whether vegetarianism is associated with 
poorer or better psychological health. Moreover, it is 
unclear what might be the psychological mechanism(s) 
underlying the differential associations between veg-
etarianism and psychological health, even though some 
sources of heterogeneity have been revealed (e.g., age, the 
type of vegetarian diet) [23, 35]. We contend that differ-
ences in dietary motives among vegetarians could poten-
tially explain why both a positive and negative association 
between vegetarianism and psychological health can 
emerge.

Primary motivations for vegetarianism: moral and health 
motivation
Primary motivations for vegetarianism can be classified 
into two categories [34, 61, 66]: moral motivation (i.e., for 
animal welfare, for the environment) and health motiva-
tion (i.e., for general physical wellness, for weight con-
trol). Health vegetarians, that is, individuals who adopt 
a vegetarian diet for health reasons, are clearly distinct 
from moral vegetarians, that is, those who adopt a veg-
etarian diet for moral reasons. In an interview study, Jabs 
et al. [39] found that the decision of adopting a vegetar-
ian diet among health vegetarians was mainly based on 
the perceived threat of disease and an analysis of the ben-
efits and barriers to practicing vegetarianism; in contrast, 
moral vegetarians came to adopt a vegetarian diet when 
they realized that meat consumption was incongruent 
with their values of compassion and environmental pro-
tection. This finding alludes to key distinctions between 
health-motivated and morality-motivated vegetarianism. 
First, health vegetarians may base their dietary choice on 
a cost–benefit analysis, whereas moral vegetarians may 
regard vegetarianism as worthwhile in itself. Second, 
vegetarianism driven by personal health reflects a higher 
focus on personal benefits, whereas vegetarianism driven 
by animal welfare and environmental conservation 
reflects a stronger altruistic and ethical character [66].
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Due to their disparate psychological tendencies, health 
and moral vegetarians are likely to vary in their psycho-
logical experiences, which can relate to differential lev-
els of psychological health. However, there is a lack of 
research comparing the psychological health of these 
two groups. Therefore, an important objective of this 
research is to examine whether health and moral vegetar-
ians differ in terms of psychological health. Additionally, 
another major objective of this research is to identify psy-
chological and behavioral mechanisms that could eluci-
date the associations between health/moral motivation 
and psychological health among vegetarians. In subse-
quent sections, we propose some mediators that may link 
health motivation to poorer psychological health, and 
link moral motivation to better psychological health.

Health motivation and pathological eating
The idea that vegetarianism is linked to increased disor-
dered eating has been supported by research conducted 
among both adolescents and young adults [60] and across 
countries [6, 43]. However, a recent systematic review by 
McLean et  al. [50] presented mixed evidence regarding 
the relationship between vegetarianism and disordered 
eating. Among the 33 studies they reviewed, 18 studies 
indicated a positive association between vegetarianism 
and disordered eating, whereas 16 studies indicated a null 
association between vegetarianism and disordered eat-
ing. In light of the mixed evidence, the present research 
aimed to highlight the central role of motivation in the 
emergence of pathological eating among vegetarians.

Orthorexia nervosa Orthorexia nervosa, characterized 
by a pathological obsession with eating healthy food [44], 
has been associated with increased stress and depression 
[26]. Obsessive symptoms commonly reported by ortho-
rectic individuals include harboring intrusive thoughts 
related to food and health, feeling anxious about dirt and 
contamination, and displaying ritualized behaviors during 
food preparation and food consumption [12]. This mental 
condition is regarded as clinically impairing when it leads 
to dietary choices that cause malnutrition, severe weight 
loss, and/or impairment of daily functioning [20].

A recent systematic review [11] supported a positive 
correlation between consuming a vegetarian diet and 
orthorexia. In 11 out of the 14 studies reviewed, vegetar-
ians showed higher levels of orthorexia than omnivores, 
with effect size ranging from small (d = − 0.11) to large 
(η2 = 0.17). However, given that vegetarianism can be 
driven by different motives, consuming a vegetarian diet 
may not uniformly reflect a fixation on eating healthy 
food. It is likely that health (but not moral) motivation is 
positively associated with orthorexia among vegetarians. 
Supporting this argument, Barthels et al. [4, 5] found that 

moral motivations were unrelated to orthorexic tenden-
cies among vegans.

Dietary restraint Vegetarian diets, often perceived as 
low in calories and fat, are commonly considered as an 
effective tool for weight control [18, 37]. Given the impor-
tant role of weight management in physical health [22], 
the adoption of a vegetarian diet among health-conscious 
individuals may signal a heightened desire for weight con-
trol to promote their physical health. This elevated desire 
for weight control among health-motivated vegetarians 
may, in turn, predict increased levels of dietary restraint, 
which refers to the tendency to exert cognitive effort to 
restrict food intake for weight control [48].

Dietary restraint has been shown to predict increased 
symptoms of disordered eating and psychological distress 
[40]. According to restraint theory [29], the tendency to 
constantly exert cognitive control over food intake can 
result in diminished sensitivity to internal cues for hun-
ger and satiety, ultimately leading to disinhibition and 
overeating when there is momentary lapse of cogni-
tive control [68]. Moreover, restrained eaters may show 
signs of emotional dysregulation because food becomes 
a source of anxiety and guilt instead of pleasure to them 
[68]. In this light, the associations between health moti-
vation, weight control desire, and dietary restraint may 
imply a negative link between health motivation and psy-
chological health among vegetarians.

Inflexible eating Inflexible eating refers to the tendency 
to exert rigid control over eating, which entails a rigid 
all-or-nothing mentality in adhering to eating rules, and 
experiencing “a sense of control when meeting such rules 
and distress when perceiving failures in meeting such 
rules” ([19], p. 147). As discussed earlier, health vegetar-
ians tend to evaluate the value of a vegetarian diet based 
on a cost–benefit analysis. Consequently, they may suffer 
from psychological conflict when they perceive benefits 
in not following a vegetarian diet. For example, they may 
experience conflict between the need to adhere to a highly 
restrictive diet and the desire to enjoy food, as supported 
by the moderate positive relationship (r = 0.42) between 
health motivation and meat craving among vegetarians 
[32]. As such, health vegetarians may need to exert strict 
control over their impulse to eat meat and other “unhealthy 
food” to ensure that they eat in a truly healthy manner. 
Consequently, they might be more prone to inflexible eat-
ing. In contrast, moral vegetarians tend to feel disgusted 
at the thought of meat consumption [63], obviating the 
need to exert control over their eating behavior. They are, 
therefore, unlikely to display inflexible eating.

Of note, although both dietary restraint and inflexible 
eating incorporate cognitive control as a central element, 
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these two tendencies are conceptually distinct. Dietary 
restraint theorized by Herman and Mack [29] focuses on 
the tendency to control eating behavior without attend-
ing to internal states, leading to non-intuitive eating. 
On the other hand, inflexible eating conceptualized by 
Duarte et al. [19] focuses on the rigid all-or-nothing men-
tality when evaluating the success of effortful control, 
such that even slight deviations from dietary rules are 
considered as complete failures.

Together, we posited that health motivation among 
vegetarians could be linked to poorer psychological 
health due to its positive association with three disor-
dered eating tendencies:

Hypothesis 1a Health (but not moral) motivation is 
positively associated with orthorexia, which in turn is 
negatively associated with psychological health among 
vegetarians.

Hypothesis 1b Health vegetarians show higher levels of 
orthorexia than moral vegetarians.

Hypothesis 2a Health (but not moral) motivation is 
positively associated with dietary restraint, which in turn 
is negatively associated with psychological health among 
vegetarians.

Hypothesis 2b Health vegetarians show higher levels of 
dietary restraint than moral vegetarians.

Hypothesis 3a Health (but not moral) motivation is 
positively associated with inflexible eating, which in turn 
is negatively associated with psychological health among 
vegetarians.

Hypothesis 3b Health vegetarians show higher levels of 
inflexible eating than moral vegetarians.

Health motivation and self‑focused attention
Gould [25] posited that health-consciousness is similar 
to self-consciousness, in that both are accompanied by 
high levels of inward attention. Aligned with this argu-
ment, orthorexic individuals have been found to exhibit 
impaired capacity for external attention, an indicator of 
excessive focus on the self [44]. In this light, vegetarians 
with strong health motivation might be highly attentive 
towards their own health status, such that they may scru-
tinize their own body and internal states on a frequent 
basis, even to an excessive extent. On the other hand, 
unlike vegetarians driven by high health motivation, veg-
etarians motivated by high moral concerns may be less 
likely to ruminate upon aspects of the self, given that 

their persistent adherence to a restrictive diet is driven by 
an outward focus towards the welfare of animals and/or 
the environment [64].

Clinical literature suggests that excessive self-focused 
attention is an antecedent to numerous psychological 
disturbances, including intensified bodily sensations, 
elevated emotional reactivity, impaired cognitive perfor-
mance, and increased maladaptive coping (e.g., enhanced 
avoidant coping and reduced effortful coping) [75]. In 
this light, having an excessive self-focus, arguably linked 
with health (but not moral) motivation, could have nega-
tive implications for psychological health.

Hypothesis 4a Health (but not moral) motivation is 
positively associated with self-rumination, which in turn 
is negatively associated with psychological health among 
vegetarians.

Hypothesis 4b Health vegetarians show higher levels of 
self-rumination than moral vegetarians.

To summarize, owing to its potential associations with 
disordered eating behavior and excessive self-focused 
attention, health-oriented vegetarianism is expected 
to be associated with poorer psychological health. We 
contend that this is in contrast with morally motivated 
vegetarianism, which may be associated with better psy-
chological health due to increased dietary adherence and 
prosociality. We discuss these associations next.

Hypothesis 5a Health motivation is negatively associ-
ated with psychological health among vegetarians.

Moral motivation and dietary adherence
Rozin [62] and Rozin et al. [63] posited that morally moti-
vated self-control goals would be associated with more 
successful regulatory outcomes for two reasons. First, as 
morally-laden goals are internalized and central to the 
self, people may accrue more reasons to justify moral 
actions and thus experience more cognitive consistency 
when they pursue moral self-control goals. Second, since 
moral transgressions tend to induce highly aversive emo-
tions such as guilt and disgust, people may be deterred 
from actions incongruent with their moral values. Fol-
lowing this line of reasoning, vegetarians driven by high 
moral concerns may show greater dietary adherence 
because meat abstention to them is a moral ought rather 
than a personal preference.

High dietary adherence could predict less psycho-
logical distress among vegetarians, as they may view 
low dietary adherence as indicative of self-regulation 
failure, and hence experience lower self-esteem and 
more negative emotions [31, 52, 67]. Corroborating this 
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argument, evidence indicated that low dietary adher-
ence can lead to poorer psychological health among 
consumers of restrictive diets (as reviewed by [15]).

Hypothesis 6a Moral (but not health) motivation is pos-
itively associated with dietary adherence, which in turn 
is positively associated with psychological health among 
vegetarians.

Hypothesis 6b Moral vegetarians show higher levels of 
dietary adherence than health vegetarians.

Moral motivation and prosociality
Whereas health motivation might be linked with an 
inward focus on bodily aspects of the self, consum-
ing a vegetarian diet out of moral concerns (for animal 
welfare and the environment) may reflect genuine care 
and regard for others. Therefore, vegetarians driven 
by strong moral motivation may feel more volitionally 
motivated for prosocial acts and engage in prosocial 
behavior more frequently. Vegans, who tend to be more 
morally oriented than lacto-ovo vegetarians, reported 
greater trait empathy than lacto-ovo vegetarians [41]. 
This finding suggests that more morally oriented veg-
etarians tend to show higher levels of trait empathy, 
which was shown to be a powerful predictor of autono-
mous prosocial motivation and a moderate predictor of 
actual prosocial behavior [56].

Elevated prosocial tendency may reduce psycho-
logical distress and help people experience enhanced 
well-being. Gilbert [24] argued that prosocial motive 
which reflects a genuine interest in caring for others 
(i.e., autonomous prosocial motive) is associated with 
reduced vulnerability to psychopathology. Besides, 
prosocial behavior may have incremental values in 
enhancing well-being above and beyond autonomous 
prosocial motive. By engaging in prosocial behavior, 
people can not only exert their personal influence that 
directly leads to positive changes but also promote 
closeness to others [49]. Put differently, people can sat-
isfy their needs for competence and relatedness, which 
are central to people’s well-being according to the self-
determination theory [16], by engaging in prosocial 
acts.

Hypothesis 7a Moral (but not health) motivation is 
associated with higher levels of autonomous proso-
cial motivation and prosocial behavior, which in turn 
are associated with better psychological health among 
vegetarians.

Hypothesis 7b Moral vegetarians show higher levels of 
autonomous prosocial motivation and prosocial behavior 
than health vegetarians.

In a nutshell, considering its positive associations with 
dietary adherence and prosociality, we expect a positive 
relationship between moral motivation and psychologi-
cal health among vegetarians. Moreover, as it is hypoth-
esized that health motivation is negatively associated 
with psychological health, we expect that moral vegetar-
ians would have better psychological health than health 
vegetarians.

Hypothesis 8a Moral motivation is positively associated 
with psychological health among vegetarians.

Hypothesis 8b Moral vegetarians show higher levels of 
psychological health than health vegetarians.

Research overview
The present research sought to further differentiate vege-
tarian individuals based on their primary dietary motiva-
tion, such that vegetarians were classified into two groups 
based on whether they are primarily motivated by moral 
or health-related concerns. Omnivores were included 
as a control comparison. ANCOVAs were conducted 
to compare moral vegetarians, health vegetarians, and 
omnivores on several psychological and behavioral char-
acteristics, as well as on measures of psychological health 
while controlling for covariates. In addition, mediation 
analyses were conducted to examine the hypothesized 
mediation models, where moral and health motivation 
as continuous variables are indirectly linked to differen-
tial psychological health (see Figs. 1, 2). All data analyses 
were conducted in IBM SPSS Statistics 29.0.

Methods
In the current research, health and moral motivation was 
operationalized in two ways. One way is to assess the 
moral and health motivation of vegetarians as continuous 
variables, and this operationalization was used to exam-
ine Hypotheses 1a-8a. Health and moral motivation was 
measured as continuous variables because vegetarianism 
is often driven by multiple motivations but by different 
degrees [61]. By examining whether and how health/
moral motivation as a continuous variable is related to 
vegetarians’ psychological health, we acknowledge that 
both health and moral concerns can motivate vegetar-
ians’ dietary choice instead of conceiving that vegetarians 
are either motivated by health or moral reasons only.

The second way is to classify vegetarians into moral 
vegetarians and health vegetarians based on their 
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self-reported primary motivation for vegetarianism, and 
this operationalization was used to examine Hypotheses 
1b, 2b, 3b, 4b, 6b, 7b, 8b. As one important aim of the 
current research is to address inconclusive findings on 
the link between vegetarianism and psychological health, 
health/moral motivation was also measured as a categor-
ical variable so as to enable group comparisons between 
health vegetarians, moral vegetarians, and omnivores.

Participants and procedure
Past research [51] comparing vegetarians and omnivores 
in anxiety and depression indicates a small-to-medium 
effect size. Assuming a small-to-medium effect size for 
ANOVA (f = 0.19, α = .05, 1 − β = .80), a priori power 
analysis by G*Power estimated a sample size of 270 
(ninety people for each group). To buffer for low quality 
data and unbalanced ratio of health vegetarians to moral 

vegetarians, we planned to recruit 135 omnivores and 
270 vegetarians. Sensitivity power analysis by G*Power 
suggested that with a sample size of 270, a minimum 
effect size of  f2 = .03 is required to detect a significant 
increase in  R2 for linear multiple regression with 1 tested 
predictor and 11 total predictors.

Participants received informed consent forms, with all 
procedures approved by the ethics board of Singapore 
Management University (IRB-22-062-E034-M1(622)). A 
total of 411 U.S. residents (141 omnivores and 270 veg-
etarians) were recruited via MTurk Toolkit managed by 
CloudResearch, to complete an online survey hosted by 
Qualtrics. Two screening questions were administered to 
identify people who (1) self-identity as vegetarians and 
also (2) consume a vegetarian diet. After the screening 
questions, vegetarians indicated their primary motivation 
for following a vegetarian diet. Next, both vegetarians 

Fig. 1 Mediational pathways from health motivation to psychological health

Fig. 2 Mediational pathways from moral motivation to psychological health
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and omnivores indicated the extent to which their die-
tary choice is driven by health and moral concerns. Then 
they completed measures of the mediating variables and 
psychological health before responding to some demo-
graphic items.

One Captcha verification question was included at 
the beginning of the survey to prevent bot responses. 
Forty-one responses were excluded because of failing the 
quality check, honesty check, or attention check (“This 
is an attention check. Choose “4-Somewhat agree” for 
this item”). We were left with 370 valid responses, with 
61.08% participants being female, 77.57% participants 
being White. The valid responses were from 266 veg-
etarians (137 moral vegetarians, 93 health vegetarians, 
36 other vegetarians) and 104 omnivores. Descriptive 
statistics of demographic variables and physical health 
of moral vegetarians, health vegetarians, and omnivores 
were summarized in Table 1.

Materials
Dietary pattern
Dietary pattern was measured by a single item adapted 
from Mullee et al. [53]: “Please indicate which of the fol-
lowing best describes your dietary pattern?” Below this 
question was a list of six responses: (1) Eating meat or 
fish almost every day or not intentionally abstaining from 
meat or fish. (2) Intentionally limiting meat or fish to a 
few times a week. (3) Eating meat or fish no more than 
once a week. (4) No meat but eating fish. (5) No meat or 
fish. (6) No animal products. Following past practice [13, 
53], participants were considered as omnivores if they 
chose Option (1), part-time vegetarians if they choose 
Option (2), semi-vegetarians if they chose Option (3), 
pesco-vegetarians if they chose Option (4), vegetarians if 
they choose Option (5), and vegans if they chose Option 
(6). In the present research, semi-vegetarians, pesco-
vegetarians, vegetarians, and vegans were all consid-
ered as vegetarians [23], but part-time vegetarians were 
considered as non-vegetarians because individuals who 
consume meat more than once a week are considered as 
non-vegetarians in some literature [13, 33]. Participants 
who chose Option (2) did not proceed to complete the 
survey because they were not considered as omnivores or 
vegetarians. As vegetarians following different diet types 
were found to differ in terms of psychological health [23], 
diet type (non-strict vegetarian = 0 vs. strict vegetar-
ian = 1) was controlled for when conducting mediation 
analyses. Semi-vegetarians and pesco-vegetarians were 
considered as consuming a non-strict vegetarian diet 
because they do not completely abstain from eating meat 
or fish; vegetarians and vegans were considered as con-
suming a strict vegetarian diet.

Self‑identification
Participants were asked to indicate whether they con-
sider themselves as a vegetarian/vegan (yes or no). Par-
ticipants who reported a vegetarian dietary pattern (i.e., 
choosing Options 3–6 above) but did not self-identify as 
vegetarian/vegan did not proceed with the survey.

Primary motivation for following a vegetarian diet
The most important motivation for consuming a veg-
etarian diet was measured by one item developed by 
Hoffman et al. [34]: “The main reason I am (still) a veg-
etarian is because of ….” Ten options were given: (1) “ani-
mal rights,” (2) “physical health,” (3) “the environment,” 
(4) “religion/spiritual beliefs,” (5) “weight control/loss,” 
(6) “taste,” (7) “family/friends,” (8) “born and/or raised as 
vegetarians,” (9) “saving money,” and (10) “other” with a 
mandatory textbox. As the items asked the predominant 
reason for choosing to become a vegetarian, participants 
were allowed to choose only one option for each item. 
Respondents were classified as moral vegetarians if they 
chose “animal rights” or “the environment” and as health 
vegetarians if they chose “physical health” or “weight loss/
control”. Participants who did not fall into either the cat-
egory of moral or health vegetarian were removed from 
statistical comparisons of health vegetarians, moral vege-
tarians, and omnivores. However, these participants were 
still included for correlation and mediation analyses.

Dietary motive
Participants indicated the extent to which their food 
choices are driven by health-related motives (i.e., health, 
weight control; α = .66) and morality-related motives (i.e., 
environmental protection, animal welfare; α = .84) by 
responding to four items of the shortened Food Choice 
Questionaire [55] on a 7-point scale (1 = not at all impor-
tant, 7 = very important). A sample item is “It is impor-
tant to me that the food I eat on a typical day is healthy”.

Disordered eating
Three indicators of disordered eating were measured, 
including (a) orthorexia, (b) dietary restraint, and (c) 
inflexible eating. To assess orthorexia, participants were 
asked to rate the ten-item Düsseldorfer Orthorexie 
Skala (DOS; [3], α = .88) on a four-point scale (1 = this 
does not apply to me to 4 = this applies to me). A sample 
item is “I feel upset after eating unhealthy foods.” Die-
tary restraint was measured by the 10-item Restrained 
Eating subscale (e.g., “If you have put on weight, do 
you eat less than you usually do?”) of the Dutch Eat-
ing Behavior Questionnaire (DEBQ; [72], α = .94). The 
items were rated on a 5-point scale (1 = never to 5 = very 
often). Inflexible eating was measured by the Inflexible 
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Eating Questionnaire (IEQ; [19], α = .94). Participants 
rated 11 items (e.g., “When I do not follow one of my 
eating rules, then I make an effort to compensate it by 
following my rules even more strictly”) on a 5-point 
scale (1 = fully disagree to 5 = fully agree).

Self‑rumination
Self-rumination was measured by the 12-item self-rumi-
nation subscale of the Rumination-Reflection Ques-
tionnaire (RRQ; [70], α = .95). A sample item reads “My 
attention is often focused on aspects of myself I wish I’d 

Table 1 Descriptive statistics of demographic variables and physical health

Figures indicate n and % except for physical health where the numbers indicate mean (standard deviation)

Dietary group Moral vegetarians n = 137 Health vegetarians n = 93 Omnivores n = 104

n % n % n %

Gender

Female 98 71.5 50 53.8 49 47.1

Male 36 26.3 40 43 54 51.9

Non‑binary 1 0.7 1 1.1 0 0

Prefer not to say 2 1.5 2 2.2 1 1.0

Age

18–24 13 9.5 3 3.2 6 5.8

25–34 51 37.2 26 28.0 38 36.5

35–44 40 29.2 23 24.7 40 38.5

45–54 17 12.4 17 18.3 9 8.7

55–64 14 10.2 11 11.8 6 5.8

 ≥ 65 2 1.5 13 14.0 5 4.8

Ethnicity

White 119 86.9 66 71.0 79 76.0

Black 5 3.6 14 15.1 11 10.6

Hispanic 9 6.6 5 5.4 4 3.8

American Indian or Alaska Native 0 0 0 0 1 1.0

Asian 1 0.7 7 7.5 7 6.7

Native Hawaiian or Pacific Islander 0 0 0 0 0 0

Other 3 2.2 1 1.1 2 1.9

Urbanicity

 ≤ 5000 14 10.2 11 11.8 9 6.8

5000–20,000 21 15.3 13 15.3 24 18.2

20,000–100,000 26 19.0 23 27.1 39 29.5

100,000–500,000 25 18.2 21 24.7 31 23.5

500,000–1,000,000 17 12.4 6 7.1 10 7.6

 ≥ 1,000,000 24 17.5 11 12.9 19 14.4

I don’t know 10 7.3 9 9.7 6 5.8

Household income

 ≤ $25,000 24 17.5 17 18.3 11 10.6

$25,000–$49,999 33 24.1 19 20.4 36 34.6

$50,000–$74,999 35 25.5 27 29.0 22 21.2

$75,000–$99,999 15 10.9 12 12.9 14 13.5

$100,000–$149,999 14 10.2 6 6.5 13 12.5

 ≥ $150,000 13 9.5 9 9.7 6 5.8

Prefer not to say 3 2.2 3 3.2 2 1.9

Physical health 3.47 (0.99) 3.57 (0.81) 3.42 (0.92)
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stop thinking about” (1 = strongly disagree to 5 = strongly 
agree).

Subjective dietary adherence
Subjective dietary adherence was measured by one item: 
“How successful have you been in consistently eating 
your chosen diet during the past few weeks?” (1 = not at 
all to 7 = very successful), adapted from Perceived Past 
Healthy Eating Behavior Scale [14].

Prosociality
Both autonomous prosocial motivation and prosocial 
behavioral engagement was measured. Autonomous 
motivation for prosocial acts was measured by the 4-item 
Autonomous Prosocial Motivation subscale of the Moti-
vation to Help Scale [73]. Participants were asked to 
respond to one question: “Why do you do things that 
help other people?” by rating four items on a 7-point 
scale (1 = not at all to 7 = very much so; α = .90). A sam-
ple item reads “Because it is an important choice I really 
want to make”. Prosocial behavior was measured by six 
items developed by Pavey et al. [56] (α = .84). Participants 
reported the extent to which they engaged in a range of 
prosocial activities (e.g., offer money to charities) during 
the last month on a 5-point scale (1 = never to 5 = very 
often).

Psychological health measures
Measures of negative and positive psychological health 
were included. The Depression, Anxiety, and Stress Scale 
(DASS-21; [47]) was used to measure depression (seven 
items; e.g., “I felt down-hearted and blue”; α = .95), anxi-
ety (seven items; e.g., “I felt scared without any good rea-
son”, α = .90), and stress (seven items; “I found it hard to 
wind down”; α = .90) on a 4-point scale (0 = did not apply 
to me at all to 3 = applied to me very much or most of the 
time). To measure positive mental health, the 14-item 
Mental Health Continuum Short Form (MHC-SF; [42]) 
was administered. Participants rated the frequency of 
experiencing various feelings in the past month, includ-
ing feelings of emotional well-being (three items; e.g., 
“How often in the past month did you feel happy?”; 
α = .90), social well-being (five items; e.g., “How often 
in the past month did you feel that you had something 
important to contribute to society”; α = .88), and psy-
chological well-being (six items; e.g., “How often in the 
past month did you feel that you liked most parts of your 
personality”; α = .89) on a scale from 1 (never) to 6 (every 
day).

Physical health
Participants rated their physical health on a one-item 
5-point scale (1 = excellent to 5 = poor). Physical health 

was reversely coded so that higher scores reflect better 
physical health.

Demographics
Participants were asked to indicate their gender, age, eth-
nicity, household income, and urbanicity (i.e., population 
size of their resident area). Ethnicity and gender were 
dummy coded, with minority races and males coded as 
reference categories.

Results
Demographic comparison
Descriptive statistics of demographic variables were com-
puted for the three groups (i.e., health vegetarians, moral 
vegetarians, and omnivores) and summarized in Table 1.

The Kruskal–Wallis test revealed a significant dif-
ference in age among the three groups, χ2(2) = 14.09, 
p < .001. Multiple pair-wise nonparametric comparisons 
with a Bonferroni-type adjustment showed that health 
vegetarians were significantly older than moral vegetar-
ians and omnivores; moral vegetarians and omnivores 
did not significantly differ in age. The Kruskal–Wallis test 
indicated no significant group difference in household 
income, urbanicity, and physical health.

A chi-square test of independence showed that the pro-
portion of females significantly differed between groups, 
χ2(2) = 17.03, p < .001. Post-hoc analysis with Bonferroni 
correction revealed that the proportion of females was 
significantly higher in moral vegetarians (73.1%) than in 
health vegetarians (55.6%) and omnivores (47.6%); the 
proportion of females did not significantly differ between 
health vegetarians and omnivores.

Bivariate correlations in vegetarians
Bivariate correlation analyses were performed for health 
food choice motive (FCM), moral FCM, and other focal 
variables (including mediators and measures of psycho-
logical health) in vegetarians. The results were summa-
rized in Table 2.

Mediation analyses in vegetarians
SPSS PROCESS [28] Model 4 was used to test the pro-
posed mediation models (see Figs.  1, 2). Bootstrapping 
was performed with 5000 samples to test the significance 
of indirect effects. Mediation analyses were conducted 
including all vegetarians.

Given that health FCM and moral FCM were sig-
nificantly correlated (r(264) = .26, p < .001), moral FCM 
was statistically controlled for when examining cor-
relations with health FCM and vice versa. Age, gen-
der (male = 0, female = 1), ethnicity (minority race = 0), 
urbanicity, household income, physical health, and diet 
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type (0 = non-strict vegetarian) were also entered as 
covariates.

The total effects of health FCM and moral FCM on 
measures of psychological health were summarized in 
Table 3. Contrary to Hypothesis 5a, Health FCM did not 
have a significant total effect on any measure of psycho-
logical health. Contrary to Hypothesis 8a, moral FCM 
did not have a significant total effect on any measure of 
psychological health.

Disordered eating measures as mediators
To recall, three disordered eating indicators were meas-
ured: orthorexia, dietary restraint, and inflexible eating. 
They were entered as parallel mediators. The results were 
summarized in Table 4.

Health FCM did not have significant indirect effects via 
orthorexia on depression (bindirect = .02, SEboot = .05, 95% 
 CIboot [− .06, .09]), anxiety (bindirect = .02, SEboot = .03, 95% 
 CIboot [− .04, .07]), and stress (bindirect = .01, SEboot = .03, 
95%  CIboot [− .05, .07]). Its indirect effects via inflex-
ible eating on depression (bindirect = .05, SEboot = .04, 95% 
 CIboot [− .02, .12]), anxiety (bindirect = .03, SEboot = .03, 95% 
 CIboot [− .02, .08]), and stress (bindirect = .04, SEboot = .03, 
95%  CIboot [− .01, .10]) also did not reach significance. On 
the other hand, health FCM had significant positive indi-
rect effects via dietary restraint on anxiety (bindirect = .07, 
SEboot = .03, 95%  CIboot [.02, .12]) and stress (bindirect = .07, 
SEboot = .03, 95%  CIboot [.02, .14]), but its indirect effect on 
depression was not significant (bindirect = .06, SEboot = .03, 
95%  CIboot [− .002, .12]).

Results showed that the indirect effects of health FCM 
on measures of emotional well-being via orthorexia (bindi-

rect = − .01, SEboot = .04, 95%  CIboot [− .08, .07]) and dietary 

restraint (bindirect = − .05, SEboot = .04, 95%  CIboot [− .13, 
.04]) were not significant. In contrast, health FCM was 
found to have significant, negative indirect effects on 
emotional well-being via inflexible eating (bindirect = − .09, 
SEboot = .04, 95%  CIboot [− .18, − .004]).

The indirect effects of health FCM on social well-
being were not significant via orthorexia (bindirect = .01, 
SEboot = .05, 95%  CIboot [− .08, .11), via dietary restraint 
(bindirect = − .07, SEboot = .05, 95%  CIboot [− .17, .03]), and 
via inflexible eating (bindirect = − .06, SEboot = .05, 95% 
 CIboot [− .16, .05]). The indirect effects of health FCM on 
psychological well-being via orthorexia (bindirect = − .01, 
SEboot = .04, 95%  CIboot [− .09, .07]), via dietary restraint 
(bindirect = − .06, SEboot = .04, 95%  CIboot [− .13, .02]), and 
via inflexible eating (bindirect = − .07, SEboot = .04, 95% 
 CIboot [− .16, .01]) were not significant, either.

Inconsistent with Hypothesis 1a, orthorexia did not 
significantly mediate the relationship between health 
motivation and any indicator of psychological health. 
Consistent with Hypothesis 2a, the results suggested that 
health motivation was positively associated with dietary 
restraint, which in turn was positively associated with 
anxiety and stress, which are indicators of negative psy-
chological health. Consistent with Hypothesis 3a, health 
motivation was positively correlated with inflexible eat-
ing, which in turn was negatively correlated with emo-
tional well-being, an indicator of positive psychological 
health.

We reran the same mediation analyses excluding veg-
etarians whose primary motivation is neither health nor 
morality. The results were consistent, except that health 
FCM was found to have a significant indirect effect on 
depression via dietary restraint, bindirect = .07, SEboot = .03, 

Table 3 Linear regression analysis predicting psychological health—total effects model

Linear regression predicting measures of psychological health in vegetarians by health and moral FCMs while controlling for covariates (age, gender, ethnicity, 
urbanicity, household income, diet type, and physical health)

EWB Emotional well-being, SWB Social well-being, PWB Psychological well-being, FCM Food choice motive

*p < .05; **p < .01; ***p < .001

Predictor Outcome Depression Anxiety Stress EWB SWB PWB
b b b b b b

Constant 3.05*** (.38) 2.16*** (.30) 3.29*** (.33) 1.91*** (.49) 1.41* (.57) 1.42** (.48)

Age  − .13** (.04)  − .16*** (.03)  − .15*** (.03) .08 (.05) .02 (.06) .15** (.05)

Gender (0 = male) .12 (.12) .13 (.09) .14 (.10) .20 (.15)  − .23 (.17)  − .03 (.14)

Ethnicity (0 = non‑White) .18 (.14)  − .06 (.11) .07 (.12)  − .16 (.18)  − .32 (.21)  − .06 (.18)

Urbanicity  − .002 (.04)  − .004 (.03)  − .02 (.03)  − .003 (.05)  − .01 (.05)  − .02 (.04)

Income  − .09* (.04)  − .08** (.03)  − .07* (.03) .12* (.05) .07 (.06) .06 (.05)

Diet type (0 = non‑strict vegetarian .05 (.13)  − .16 (.10)  − .10 (.11)  − .03 (.16)  − .14 (.19)  − .21 (.16)

Physical health  − .23*** (.07)  − .08 (.05)  − .17** (.06) .46*** (.08) .48*** (.10) .46*** (.08)

Health FCM .07 (.05) .03 (.04) .04 (.04)  − .03 (.06) .01 (.07) .03 (.06)

Moral FCM  − .04 (.05) .01 (.04)  − .03 (.04) .05 (.07) .06 (.08) .07 (.06)
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95%  CIboot [.001, .13], after excluding vegetarians whose 
primary motivation is neither health nor morality.

Self‑rumination as a mediator
The results were summarized in Table 5.

Health FCM did not have a significant indirect effect on 
any measures of psychological health via self-rumination: 
depression (bindirect = .01, SEboot = .02, 95%  CIboot [− .03, 
.05]), anxiety (bindirect = .005, SEboot = .01, 95%  CIboot 
[− .02, .03], and stress (bindirect = .01, SEboot = .02, 95% 
 CIboot [− .03, .04]), emotional well-being (bindirect = − .01, 
SEboot = .02, 95%  CIboot [− .06, .04]), social well-being 
(bindirect = − .01, SEboot = .03, 95%  CIboot [− .07, .05]), and 
psychological well-being (bindirect = − .01, SEboot = .02, 95% 
 CIboot [− .06, .04]).

Inconsistent with Hypothesis 4a, mediation analyses 
showed that self-rumination did not mediate the rela-
tionship between health motivation and psychological 
health.

If excluding vegetarians whose primary motivation is 
neither health nor morality, the results were consistent.

When the three disordered eating measures and self-
rumination were entered in the model, the direct effect 
of health FCM was not significant on any measure of 
psychological health: depression (b = − .01, SEboot = .05, 
p = .91), anxiety (b = − .06, SEboot = .04, p = .16), stress 
(b = − .04, SEboot = .04, p = .28), emotional well-being 
(b = .06, SEboot = .07, p = .36), social well-being (b = .04, 

SEboot = .07, p = .56), and psychological well-being 
(b = .11, SEboot = .06, p = .10).

Subjective dietary adherence as a mediator
The results were summarized in Table 6.

The indirect effects of moral FCM via dietary adherence 
on depression (bindirect = − .01, SEboot = .01, 95%  CIboot 
[− .03, .005]), anxiety (bindirect = − .01, SEboot = .01, 95% 
 CIboot [− .03, .002], and stress (bindirect = − .01, SEboot = .01, 
95%  CIboot [− .03, .003]) were not significant. The indi-
rect effects of moral FCM on measures of positive psy-
chological health were not significant, either (emotional 
well-being: bindirect = .01, SEboot = .01, 95%  CIboot [− .01, 
.03]); social well-being: bindirect = .01, SEboot = .01, 95% 
 CIboot [− .01. .04]; psychological well-being: bindirect = .01, 
SEboot = .01, 95%  CIboot [− .004, .04]).

Inconsistent with Hypothesis 6a, the results showed 
that dietary adherence did not mediate the relationship 
between moral motivation and psychological health, 
possibly because moral motivation was not significantly 
correlated with dietary adherence after controlling for 
covariates.

Of note, diet type was significantly correlated with die-
tary adherence even after controlling for moral motiva-
tion and other covariates, such that consuming a strict 
vegetarian diet (vs. non-strict vegetarian diet) was asso-
ciated with better dietary adherence, which in turn was 
associated with lower anxiety; the indirect effect of diet 

Table 5 Mediation analysis testing the indirect effects of health motivation on psychological health indicators via self‑rumination

EWB Emotional well-being, SWB Social well-being, PWB Psychological well-being, FCM Food choice motive

*p < .05; **p < .01; ***p < .001

Predictor Outcome Self-
Rumination

Depression Anxiety Stress EWB SWB PWB

b b b b b b b

Constant 4.84*** (.47) 1.16** (.41) 1.32*** (.34) 1.45*** (.34) 4.21*** (.54) 4.53*** (.60) 3.76*** (.52)

Health FCM .02 (.06) .06 (.04) .03 (.03) .03 (.03)  − .02 (.05) .03 (.06) .04 (.05)

Self‑rumination .39*** (.05) .26*** (.04) .38*** (.04)  − .48*** (.06)  − .64*** (.07)  − .49*** (.06)

Moral FCM  − .03 (.06)  − .03 (.04) .02 (.04)  − .02 (.04) .04 (.06) .04 (.07) .06 (.06)

Age  − .17*** (.05)  − .07 (.04)  − .11*** (.03)  − .09** (.03)  − .01 (.05)  − .09 (.05) .07 (.05)

Gender 
(0 = male)

.40** (.14)  − .04 (.10) .03 (.09)  − .01 (.09) .39** (.14) .03 (.15) .16 (.13)

Ethnicity 
(0 = non‑White)

.08 (.17) .16 (.12)  − .08 (.10) .04 (.10)  − .13 (.16)  − .27 (.18)  − .02 (.16)

Urbanicity  − .02 (.04) .01 (.03) .01 (.03)  − .02 (.03)  − .01 (.04)  − .03 (.05)  − .03 (.04)

Income  − .04 (.05)  − .08* (.03)  −  − .07** (.03)  − .05* (.03) .10* (.04) .05 (.05) .04 (.04)

Diet type 
(0 = non‑strict 
vegetarian)

.12 (.15)  − .0003 (.11)  − .19* (.09)  − .14 (.09) .03 (.14)  − .06 (.16)  − .15 (.14)

Physical health  − .28*** (.08)  − .12* (.06)  − .01 (.05)  − .06 (.05) .32*** (.08) .31*** (.09) .33*** (.08)

Indirect effect 
via self‑rumi‑
nation

.01 (.02) [− .03, 

.05]
.005 (.01) [− .02, 
.03]

.01 (.02) [− .03, 

.04]
 − .01 (.02) 
[− .06, .04]

 − .01 (.03) 
[− .07, .05]

 − .01 (.02) [− .06, 
.04]
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type on anxiety via dietary adherence was significant, 
bindirect = − .08, SEboot = .04, 95%  CIboot [− .16, − .01].

If excluding vegetarians whose primary motivation is 
neither health nor morality, the results were consistent.

Prosocial motivation and prosocial behavior as mediators
Autonomous prosocial motivation and prosocial behav-
ior were entered as parallel mediators. The results were 
summarized in Table 7.

Unexpectedly, autonomous prosocial motivation did 
not mediate the relationship between moral motives 
and any measure of psychological health (depression: 
bindirect = .02, SEboot = .03, 95%  CIboot [− .03, .07]; anxi-
ety: bindirect = .02, SEboot = .02, 95%  CIboot [− .01, .05]; 
stress: bindirect = .03, SEboot = .02, 95%  CIboot [− .01, 
.07]; emotional well-being: bindirect = .003, SEboot = .03, 
95%  CIboot [− .05, .06]; social well-being: bindirect = .01, 
SEboot = .03, 95%  CIboot [− .05, .07]; psychological well-
being: bindirect = .03, SEboot = .03, 95%  CIboot [− .02, .08]). 
For prosocial behavior, the indirect effects on depression 
(bindirect = − .004, SEboot = .01, 95%  CIboot [− .03, .02]), anx-
iety (bindirect = .01, SEboot = .01, 95%  CIboot [− .003, .04]), 
and stress (bindirect = .01, SEboot = .01, 95%  CIboot [− .01, 
.03]) were not significant. On the other hand, moral moti-
vation had significant indirect effects via prosocial behav-
ior on emotional well-being (bindirect = .03, SEboot = .02, 
95%  CIboot [.002, .06]), social well-being (bindirect = .07, 

SEboot = .03, 95%  CIboot [.02, .13]), and psychological well-
being (bindirect = .04, SEboot = .02, 95%  CIboot [.01, .07]).

Consistent with Hypothesis 7a, moral motivation was 
positively associated with prosocial behavior, which in 
turn was positively associated with emotional, social, 
and psychological well-being. Contrary to Hypothesis 7a, 
autonomous prosocial motivation was not a significant 
mediator of the relationship between moral motivation 
and psychological health.

If excluding vegetarians whose primary motivation is 
neither health nor morality, the results were consistent.

When dietary adherence, prosocial motivation, and 
prosocial behavior were included in the model, the direct 
effect of moral FCM was not significant on any measure 
of psychological health: depression (b = − .04, SEboot = .06, 
p = .42), anxiety (b = − .01, SEboot = .04, p = .81), stress 
(b = − .06, SEboot = .05, p = .21), emotional well-being 
(b = .02, SEboot = .07, p = .81), social well-being (b = − .02, 
SEboot = .08, p = .78), and psychological well-being 
(b = − .003, SEboot = .07, p = .97).

Group comparisons
Mean differences between health vegetarians, moral veg-
etarians, and omnivores in the studied variables were 
examined by performing ANCOVA, with gender, age, 
ethnicity, household income, urbanicity, and physical 
health controlled for (see Table 8).

Table 6 Mediation analysis testing the indirect effects of moral motivation on psychological health indicators via dietary adherence

EWB Emotional well-being, SWB Social well-being, PWB Psychological well-being, FCM Food choice motive

*p < .05; **p < .01; ***p < .001

Predictor Outcome Subjective 
adherence

Depression Anxiety Stress EWB SWB PWB

b b b b b b b

Constant 3.87*** (.50) 3.32*** (.43) 2.97*** (.34) 3.56*** (.37) 1.59** (.55) 1.15* (.65) 1.04 (.54)

Moral FCM .12 (.07)  − .03 (.05) .03 (.04)  − .02 (.04) .04 (.07) .05 (.08) .06 (.06)

Subjective 
adherence

 − .07 (.05)  − .10* (.04)  − .07 (.04) .08 (.07) .07 (.08) .10 (.06)

Health FCM  − .001 (.06) .07 (.05) .03 (.04) .04 (.04)  − .03 (.06) .01 (.07) .03 (.06)

Age .01 (.05)  − .13** (.04)  − .16*** (.03)  − .15*** (.03) .07 (.05) .02 (.06) .15** (.05)

Gender 
(0 = male)

.12 (.15) .13 (.12) .14 (.09) .15 (.10) .19 (.15)  − .24 (.17)  − .04 (.15)

Ethnicity 
(0 = non‑White)

.31 (.18) .21 (.14)  − .03 (.11) .09 (.12)  − .19 (.18)  − .34 (.21)  − .09 (.18)

Urbanicity  − .01 (.05)  − .002 (.04) .002 (.03)  − .02 (.03)  − .002 (.05)  − .01 (.05)  − .02 (.04)

Income .03 (.05)  − .09* (.04)  − .08** (.03)  − .07* (.03) .11* (.05) .07 (.06) .06 (.05)

Diet type 
(0 = non‑strict 
vegetarian)

.79*** (.16) .10 (.13)  − .08 (.10)  − .04 (.11)  − .10 (.17)  − .19 (.20)  − .29 (.17)

Physical health .17* (.09)  − .21** (.07)  − .06 (.05)  − .16** (.06) .44*** (.08) .47*** (.10) .45*** (.08)

Indirect effect 
via dietary 
adherence

 − .01 (.01) 
[− .03, .005]

 − .01 (.01) 
[− .03, .002]

 − .01 (.01) 
[− .03, .003]

.01 (.01) [− .01, 

.03]
.01 (.01) [− .01, 
.04]

.01 (.01) [− .004, 

.04]
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As expected, there was a significant group differ-
ence in orthorexia, F(2, 291) = 32.27, p < .001. Pairwise 
comparisons with Bonferroni correction revealed that 
health vegetarians (M = 2.79, SE = .07) had higher lev-
els of orthorexia than moral vegetarians (M = 2.39, 
SE = .06) and omnivores (M = 2.05, SE = .06); moral 
vegetarians (M = 2. 39, SE = .06) scored higher on orth-
orexia than omnivores (M = 2.05, SE = .06). Dietary 
restraint also significantly differed between groups, F(2, 
291) = 3.91, p < .05. Pairwise comparisons suggested 
that health vegetarians (M = 3.15, SE = .11) had higher 
levels of dietary restraint than omnivores (M = 2.74, 
SE = .10); moral vegetarians (M = 2.92, SE = .09) did not 
significantly differ from health vegetarians (M = 3.15, 
SE = .11) and omnivores (M = 2.74, SE = .10). Results 
also revealed a significant group difference in inflexible 
eating, F(2, 291) = 15.60, p < .001. Pairwise comparisons 
showed that health vegetarians (M = 3.44, SE = .11) dis-
played higher levels of inflexible eating than moral veg-
etarians (M = 3.00, SE = .09) and omnivores (M = 2.62, 
SE = .10); moral vegetarians had higher levels of 

inflexible eating (M = 3.00, SE = .09) than omnivores 
(M = 2.62, SE = .10).

There was no significant group difference in self-rumi-
nation, F(2, 291) = 1.12, p = .33.

Unexpectedly, there was no significant difference in 
dietary adherence between health and moral vegetar-
ians, F(1, 197) = 1.24, p = .27. The results were consistent 
if controlling for diet type.

A comparison of autonomous prosocial motivation 
suggested a significant group difference, F(2, 291) = 3.38, 
p < .05. Moral vegetarians (M = 5.78, SE = .11) showed 
significantly higher autonomous prosocial motivation 
than omnivores (M = 5.34, SE = .12); health vegetarians 
(M = 5.59, SE = .14) did not significantly differ from moral 
vegetarians or omnivores. On the other hand, there was 
no significant group difference in prosocial behavior, F(2, 
291) =  .18, p = .83.

The results suggested no significant group differ-
ence in depression (F(2, 291) = 1.13, p = .33) and anxi-
ety (F(2, 291) = 2.19, p = .11). However, levels of stress 
significantly differed among the three groups, F(2, 

Table 7 Mediation analysis testing the indirect effects of moral motivation on psychological health indicators via autonomous 
prosocial motivation and prosocial behavior

EWB Emotional well-being, SWB Social well-being, PWB Psychological well-being, FCM Food choice motive

*p < .05; **p < .01; ***p < .001

Predictor Outcome Prosocial 
motivation

Prosocial 
behavior

Depression Anxiety Stress EWB SWB PWB

b b b b b b b b

Constant 2.56*** (.51) 1.05** (.40) 2.97*** (.41) 2.36*** (.32) 3.06*** (.35) 1.69** (.52) .85 (.57) .97 (.50)

Moral FCM .40*** (.07) .14** (.05)  − .05 (.06)  − .02 (.04)  − .07 (.04) .03 (.07)  − .01 (.08) .01 (.07)

Prosocial 
motivation

.04 (.05) .05 (.04) .07 (.04) .01 (.07) .02 (.07) .07 (.06)

Prosocial 
behavior

 − .03 (.07) .09 (.05) .05 (.06) .19* (.08) .49*** (.09) .25** (.08)

Health FCM .07 (.06) .06 (.05) .07 (.05) .02 (.04) .03 (.04)  − .04 (.06)  − .02 (.07) .01 (.06)

Age .07 (.05)  − .06 (.04)  − .14*** (.04)  − .16*** (.03)  − .16*** (.03) .09 (.05) .05 (.06) .16** (.05)

Gender 
(0 = male)

.11 (.16) .26* (.12) .12 (.12) .10 (.09) .12 (.10) .15 (.15)  − .35* (.17)  − .10 (.14)

Ethnicity 
(0 = non‑
White)

.10 (.19)  − .02 (.15) .18 (.14)  − .06 (.11) .07 (.12)  − .16 (.18)  − .31 (.20)  − .06 (.17)

Urbanicity  − .05 (.05) .01 (.04) .001 (.04) .01 (.03)  − .02 (.03)  − .005 (.05)  − .02 (.05)  − .02 (.04)

Income .11* (.05) .09* (.04)  − .09* (.04)  − .09** (.03)  − .08* (.03) .10* (.05) .03 (.05) .03 (.05)

Diet type 
(0 = non‑strict 
vegetarian)

.05 (.17)  − .27* (.13) .04 (.13)  − .14 (.10)  − .09 (.11) .02 (.16)  − .01 (.18)  − .14 (.16)

Physical 
health

 − .05 (.09) .12 (.07)  − .22** (.07)  − .09 (.05)  − .17** (.06) .43*** (.08) .43*** (.09) .44*** (.08)

Indirect effect 
via moral 
motivation

.02 (.02) 
[− .03, .07]

.02 (.02) 
[− .01, .05]

.03 (.02) 
[− .01, .07]

.003 (.03) 
[− .05, .06]

.01 (.03) 
[− .05, .07]

.03 (.03) [− .02, 

.08]

Indirect effect 
via moral 
behavior

 − .004 (.01) 
[− .03, .02]

.01 (.01) 
[− .003, .04]

.01 (.01) 
[− .01, .03]

.03 (.02) [.002, 

.06]
.07 (.03) [.02, 
.13]

.04 (.02) [.01, 

.07]



Page 16 of 21Dai and Leung  Journal of Health, Population and Nutrition           (2024) 43:56 

291) = 4.10, p < .05. Pairwise comparisons indicated 
lower stress levels in omnivores (M = 1.67, SE = .07) 
than in health vegetarians (M = 1.94, SE = .08); moral 
vegetarians (M = 1.90, SE = .07) did not significantly 
differ from health vegetarians (M = 1.94, SE = .08) and 
omnivores (M = 1.67, SE = .07) in stress. Of note, the 
difference between moral vegetarians and omnivores 
in stress was marginally significant, p = .05.

There was no significant group difference in terms of 
emotional well-being (F(2, 291) =  .09, p = .91), social 
well-being (F(2, 291) =  .26, p = .77), and psychological 
well-being (F(2, 291) =  .02, p = .98).

In summary, Hypotheses 1b and 3b were supported.
Consistent with Hypothesis 1b, health vegetarians 

had higher levels of orthorexia than moral vegetarians. 
Contrary to 2b, moral and health vegetarians did not 
significantly differ in dietary restraint. Consistent with 
Hypothesis 3b, health vegetarians displayed higher 
levels of inflexible eating than moral vegetarians. Con-
trary to Hypothesis 4b, moral and health vegetarians 
did not significantly differ in self-rumination. Contrary 
to Hypothesis 6b, moral and health vegetarians did not 
significantly differ in dietary adherence. Contrary to 
Hypothesis 7b, moral and health vegetarians did not 
significantly differ in autonomous prosocial motiva-
tion or prosocial behavior. Contrary to Hypothesis 8b, 
moral and health vegetarian did not significantly differ 
in psychological health.

Discussion
General discussion
Prior research studying the relationship between vegetar-
ianism and psychological health generated inconsistent 
results and findings. One possible reason for this incon-
sistency could be that vegetarianism driven by health 
versus moral motivation is associated with differential 
psychological health, yet this possibility has not been sys-
tematically tested. To fill this gap, the current research 
examined whether health and moral motivation among 
vegetarians is associated with differential psychological 
and behavioral characteristics which may ultimately pre-
dict better or poorer psychological health.

It was hypothesized that health motivation would 
be associated with three markers of disordered eating: 
orthorexia, dietary restraint, and inflexible eating, which 
would in turn predict poorer psychological health. As 
expected, mediation analyses revealed that health moti-
vation was positively correlated with dietary restraint and 
inflexible eating, which in turn predicted poorer psycho-
logical health; by contrast, orthorexia did not mediate the 
relationship between health motivation and any indicator 
of psychological health.

A positive relationship between health motivation and 
self-rumination was expected. Contrary to our hypoth-
esis, health motivation was not significantly correlated 
with self-rumination after controlling for covariates. 
The null finding could be due to the way self-rumination 

Table 8 One‑way analysis of covariance in focal variables while controlling for age, gender, ethnicity, household income, urbanicity, 
and physical health

Means reported in the table are estimated marginal means. Means within the same row that do not share a subscript differ significantly in pairwise post-hoc 
comparisons with a Bonferroni correction
a When the outcome variable is dietary adherence, degrees of freedom were different: F(1, 197)

*p < .05; **p < .01; ***p < .001

Measure Moral vegetarians Health vegetarians Omnivores F(2, 291) η2

M SE M SE M SE

Orthorexia 2.39a .06 2.79b .07 2.05c .06 32.27*** .18

Dietary restraint 2.92ab .09 3.15a .11 2.74b .10 3.91* .03

Inflexible eating 3.00a .09 3.44b .11 2.62c .10 15.60*** .10

Self‑rumination 3.34a .09 3.34a .11 3.16a .10 1.12 .01

Dietary  adherencea 6.28a .10 6.09a .13 1.24 .01

Autonomous prosocial motivation 5.78a .11 5.59ab .14 5.34b .12 3.38* .02

Prosocial behavior 2.60a .08 2.67a .10 2.59a .09 .18 .001

Depression 1.90a .08 1.79a .09 1.73a .09 1.13 .01

Anxiety 1.61a .06 1.60a .07 1.43a .07 2.19 .01

Stress 1.90ab .07 1.94a .08 1.67b .07 4.10* .03

Emotional well‑being 4.30a .10 4.23a .12 4.29a .11 .09 .001

Social well‑being 3.35a .11 3.21a .14 3.29a .13 .26 .002

Psychological well‑being 4.07a .10 4.09a .12 4.10a .11 .02 .0002
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was measured in the current study: self-rumination 
was measured in broad terms instead of being specific 
to rumination about physical health and bodily symp-
toms. Future research can test whether health motiva-
tion is associated with health-related rumination among 
vegetarians.

We also theorized that moral motivation among veg-
etarians would be positively correlated with dietary 
adherence and prosociality (i.e., autonomous proso-
cial motivation and prosocial behavior), which would 
in turn predict better psychological health. Contrary to 
our hypothesis, moral motivation did not significantly 
predict dietary adherence after controlling for covari-
ates. Surprisingly, it was incidentally found that diet type 
was significantly correlated with dietary adherence after 
controlling for covariates, such that consuming a strict 
(vs. non-strict) vegetarian diet was associated with bet-
ter dietary adherence, which in turn was associated with 
lower anxiety. These findings suggest that the type of diet 
a vegetarian adopts may play a more prominent role in 
their dietary adherence than their moral motivation, 
and this might account for the null association between 
moral motivation and dietary adherence after controlling 
for diet type (and other covariates). On the other hand, 
parallel mediation analysis showed that prosocial behav-
ior (but not autonomous prosocial motivation) mediated 
that relationship between moral motivation and indica-
tors of positive psychological health.

Although health and moral motivation was indirectly 
associated with differential psychological health, neither 
health motivation, nor moral motivation, had a signifi-
cant total effect on any indicators of psychological health 
after controlling for covariates. The null findings on the 
direct relationships suggest that the current investiga-
tion on the role of mediating variables in the relation-
ship between health/moral motivation and psychological 
health is theoretically and practically worthwhile. The 
null direct relationship findings also echo the mixed 
results concerning the link between vegetarianism and 
psychological health in the existing literature. The pre-
sent research examined some of these mediating mecha-
nisms, but there could be other psychological differences 
that are relevant for health and moral vegetarians. For 
example, one relevant psychological variable for moral 
vegetarians is empathy. Empathy, when not coupled with 
emotional regulation skills, can result in high levels of 
personal distress and unfavorable relational outcomes 
[74]. Therefore, we speculate that high levels of empa-
thy experienced by moral vegetarians is a double-edged 
sword that can promote well-being by motivating proso-
cial behavior, and yet might be linked to greater interper-
sonal stress among those inadept at emotional regulation 
[27, 69].

Quite importantly, the null results on the direct rela-
tionship could be due to the fact that we did not differ-
entiate between vegetarian and vegans in our analyses. 
As vegetarians and vegans may differ in their levels of 
endorsement of health or moral motivation and have dif-
ferent psychological experiences related to their dietary 
choice [61], the type of vegetarian diet (i.e., vegetarian 
vs. vegan) may confound the results. However, given 
the small sample pool of vegan participants (N = 81), we 
could not conduct analyses to reliably detect differences 
between the vegetarian and vegan groups.

Another possible explanation for the null results is 
that health motivation and moral motivation is associ-
ated with different personality profiles among vegetarians 
[36], which may have important implications on their 
psychological health outcomes. Future research can con-
trol for personality traits when examining the associa-
tion between motivation and psychological health among 
vegetarians.

Theoretical contributions
Despite null findings regarding the total effects of health/
moral motivation on psychological health, the current 
research yielded some interesting findings that are wor-
thy of attention. First, moral vegetarians had margin-
ally significantly higher levels of stress than omnivores 
(p = .05); health vegetarians had significantly higher lev-
els of stress than omnivores. On the other hand, moral 
vegetarians, health vegetarians, and omnivores did not 
significantly differ on other measures of psychological 
health. Second, mediation analyses shed light upon the 
mechanisms that could affect psychological distress and 
positive well-being among vegetarians. Health motiva-
tion was positively associated with dietary restraint and 
inflexible eating; while dietary restraint was in turn asso-
ciated with higher levels of anxiety and stress, inflexible 
eating was in turn associated with lower levels of emo-
tional well-being. For vegetarians with higher health 
motivation, their increased dietary restraint may act as a 
risk factor for increased psychological distress, and their 
increased inflexible eating may reduce feelings of posi-
tive well-being. On the other hand, moral motivation was 
positively correlated with prosocial behavior, which in 
turn predicted higher levels of emotional, social, and psy-
chological well-being. For vegetarians with higher moral 
motivation, their greater engagement in prosocial behav-
ior may promote positive well-being. Lastly, although 
moral motivation was not associated with better dietary 
adherence after controlling for covariates, we incidentally 
found that a strict (vs. non-strict) vegetarian diet was 
associated with better dietary adherence, which in turn 
was associated with less anxiety.
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These findings can have implications for develop-
ing effective interventions for promoting psychological 
health among vegetarians. Health practitioners can be 
more mindful of the specific psychological and behavio-
ral correlates of different dietary motives. For example, 
dietary restraint and inflexible eating as risk factors for 
compromised psychological health are uniquely asso-
ciated with health (but not moral) motivation among 
vegetarians. With this information, interventions aim-
ing to alleviate emotional distress among vegetarians 
with strong health-related motives should target dietary 
restraint and inflexible focus on dietary rules. On the 
other hand, to promote psychological health of vegetar-
ians with strong moral motives, health practitioners may 
encourage them to translate their autonomous prosocial 
motivation into actual prosocial behavior, as the current 
research suggests that prosocial behavior (but not auton-
omous prosocial motivation) predicted better well-being 
among vegetarians. Finally, given that consuming a strict 
(vs. non-strict) vegetarian diet was indirectly associ-
ated with lower anxiety via increased dietary adherence, 
health practitioners may encourage the adoption of a 
strict vegetarian diet among those vegetarians who eat a 
non-strict vegetarian diet and feel highly anxious about 
not being able to adhere to their chosen diet.

Study limitations
Although the present research yielded some important 
findings, it has several limitations. First, despite revealing 
psychological/behavioral correlates of health and moral 
motivation which can have implications on psychologi-
cal health among vegetarians, the study’s cross-sectional 
design makes it difficult to draw conclusions about the 
temporal and causal relations between the development 
of health-motivated/morality-motivated vegetarian-
ism and people’s psychological health states. In the pre-
sent research, health vegetarians had significantly higher 
levels of stress than omnivores; moral vegetarians had 
marginally significantly higher levels of stress than omni-
vores. This finding does not necessarily indicate that 
morality-motivated vegetarianism and health-motivated 
vegetarianism will lead to poorer psychological health. A 
study based on retrospective reports [51] found that the 
onset of mental disorders tended to precede the adop-
tion of vegetarianism. Therefore, it is possible that peo-
ple with poor psychological health try to enhance their 
well-being by engaging in activities and pursuing goals 
which they consider as meaningful (i.e., pursing a moral 
life or pursuing better physical health by eating a vegetar-
ian diet). Whether pursuing a moral- or health-related 
goal may have implications on the effectiveness of this 
coping strategy. Future research can employ a longitudi-
nal design and recruit prospective vegetarians in order to 

trace the trajectory of psychological health of individuals 
who eat a non-vegetarian diet at the beginning but later 
adopt a vegetarian diet for moral motives versus health 
motives.

Second, the measurement of prosocial behavior is 
broad and not diet-relevant. It is possible that moral 
motivation among vegetarians is more strongly associ-
ated with diet-related prosocial behavior (vs. general 
prosocial behavior). Future research may examine the 
relationship between moral motivation and diet-related 
prosocial behavior (e.g., reduce food waste, consume 
locally grown food, buy food of brands with a prosocial 
image), and whether engaging in diet-related prosocial 
behavior is associated with better psychological health.

Third, in the present research participants were asked 
to select only one predominant motivation for vegetari-
anism and were classified into health vegetarians and 
moral vegetarians accordingly. This aimed to identify the 
most important motivation for participants to adopt a 
vegetarian diet. However, this classification does not take 
into account those vegetarians equally weighing health 
and moral factors, which may apply to some individuals 
in the vegetarian group [61]. Future research can pro-
vide the option for vegetarian participants to select more 
than one predominant motivation for vegetarianism, and 
compare health vegetarians, moral vegetarians, and veg-
etarians who are equally motivated by health and moral 
concerns.

Fourth, considering that moral vegetarians tend to 
value their diet-related identity to a greater extent than 
health vegetarians [58], it could be argued that moral 
vegetarians might be more motivated to respond in a 
way that presents a psychologically healthy view of veg-
etarians. However, this likelihood is diminished for two 
reasons. Firstly, participants were informed that the 
research was investigating their lifestyle (i.e., dietary pref-
erences and habits, and helping behavior), experience 
as a vegetarian, and physical and psychological health. 
This description may obscure the purpose of this study. 
Additionally, the results showed that moral vegetarians 
reported marginally significantly higher levels of stress 
compared to omnivores. This finding suggested that 
moral vegetarians may not intentionally present their 
identity in a positive light.

Another limitation is that the current sample is small 
and not gender-balanced. Although the current research 
did not examine gender differences, it is likely that the 
relationship between health motivation and psychologi-
cal health may differ across gender. Health motivation 
could be more strongly correlated with dietary restraint 
and inflexible eating among female (vs. male) vegetarians, 
given that females might be more susceptible to disor-
dered eating. Future study may examine the relationship 
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between health/moral motivation and psychological 
health across gender and in a larger sample.

Conclusion
While health and moral motivation could be associated 
with disparate psychological and behavioral tendencies, 
the association between dietary motivation and psycho-
logical health among vegetarians is rarely studied. The 
present research demonstrated that health and moral 
motivation was associated with differential psychological 
and behavioral characteristics, which in turn predicted 
differential psychological health indicators among veg-
etarians. Specifically, health motivation was positively 
correlated with disordered eating tendencies, indirectly 
linking it to poorer psychological health; moral motiva-
tion was positively with prosocial behavior, which in turn 
predicted better psychological health. These findings may 
provide important insights for the development of inter-
ventions that aim to promote the psychological health of 
vegetarians.

Author contributions
XD: Conceptualization, methodology, writing—original draft, formal analysis, 
investigation. AK‑YL: Conceptualization, methodology, writing—review and 
editing, supervision, funding acquisition.

Funding
Funding source: School of Social Sciences, Singapore Management University. 
This funding source had no involvement in study design, data collection, data 
analysis, interpretation of data, writing of the report, and article submission.

Availability of data and materials
The data and code for this research can be accessed at: https:// data. mende ley. 
com/ datas ets/ n4kd8 pyx2g/2.

Declarations

Ethics approval and consent to participate
All participants gave informed consent before they participated in the study. 
All procedures were approved by the ethics board of Singapore Management 
University (IRB‑22‑062‑E034‑M1(622)).

Competing interests
The authors declare that they have no competing interests.

Received: 6 December 2023   Accepted: 3 March 2024

References
 1. Askari M, Daneshzad E, Darooghegi Mofrad M, Bellissimo N, Suitor K, 

Azadbakht L. Vegetarian diet and the risk of depression, anxiety, and 
stress symptoms: a systematic review and meta‑analysis of observational 
studies. Crit Rev Food Sci Nutr. 2022. https:// doi. org/ 10. 1080/ 10408 398. 
2020. 18149 91.

 2. Baines S, Powers J, Brown WJ. How does the health and well‑being of 
young Australian vegetarian and semi‑vegetarian women compare with 
non‑vegetarians? Public Health Nutr. 2007. https:// doi. org/ 10. 1017/ S1368 
98000 72179 38.

 3. Barthels F, Meyer F, Pietrowsky R. Die Düsseldorfer Orthorexie Skala‑Kon‑
struktion und Evaluation eines Fragebogens zur Erfassung ortho‑rek‑
tischen Ernährungsverhaltens. Z Klin Psychol Psychother. 2015;44(2):97–
105. https:// doi. org/ 10. 1026/ 1616‑ 3443/ a0003 10.

 4. Barthels F, Meyer F, Pietrowsky R. Orthorexic and restrained eating 
behaviour in vegans, vegetarians, and individuals on a diet. Eat Weight 
Disord Stud Anorexia Bulimia Obes. 2018. https:// doi. org/ 10. 1007/ 
s40519‑ 018‑ 0479‑0.

 5. Barthels F, Poerschke S, Müller R, Pietrowsky R. Orthorexic eating 
behavior in vegans is linked to health, not to animal welfare. Eat Weight 
Disord Stud Anorexia Bulimia Obes. 2020. https:// doi. org/ 10. 1007/ 
s40519‑ 019‑ 00679‑8.

 6. Baş M, Karabudak E, Kiziltan G. Vegetarianism and eating disorders: asso‑
ciation between eating attitudes and other psychological factors among 
Turkish adolescents. Appetite. 2005. https:// doi. org/ 10. 1016/j. appet. 2005. 
02. 002.

 7. Beezhold BL, Johnston CS. Restriction of meat, fish, and poultry in 
omnivores improves mood: a pilot randomized controlled trial. Nutr J. 
2012;11(1):9. https:// doi. org/ 10. 1186/ 1475‑ 2891‑ 11‑9.

 8. Beezhold BL, Johnston CS, Daigle DR. Vegetarian diets are associated with 
healthy mood states: a cross‑sectional study in Seventh Day Adventist 
adults. Nutr J. 2010;9(1):26. https:// doi. org/ 10. 1186/ 1475‑ 2891‑9‑ 26.

 9. Beezhold B, Radnitz C, Rinne A, DiMatteo J. Vegans report less stress and 
anxiety than omnivores. Nutr Neurosci. 2015;18(7):289–96. https:// doi. 
org/ 10. 1179/ 14768 30514Y. 00000 00164.

 10. Bègue L, Shankland R. Is vegetarianism related to anxiety and depres‑
sion? A cross‑sectional survey in a French sample. J Health Popul Nutr. 
2022;41(1):18. https:// doi. org/ 10. 1186/ s41043‑ 022‑ 00300‑2.

 11. Brytek‑Matera A. Vegetarian diet and orthorexia nervosa: a review of the 
literature. Eat Weight Disord Stud Anorexia Bulimia Obes. 2021. https:// 
doi. org/ 10. 1007/ s40519‑ 019‑ 00816‑3.

 12. Çiçekoğlu P, Tunçay GY. A comparison of eating attitudes between 
vegans/vegetarians and nonvegans/nonvegetarians in terms of ortho‑
rexia nervosa. Arch Psychiatr Nurs. 2018. https:// doi. org/ 10. 1016/j. apnu. 
2017. 11. 002.

 13. Clarys P, Deliens T, Huybrechts I, Deriemaeker P, Vanaelst B, De Keyzer W, 
Hebbelinck M, Mullie P. Comparison of nutritional quality of the vegan, 
vegetarian, semi‑vegetarian, pesco‑vegetarian and omnivorous diet. 
Nutrients. 2014. https:// doi. org/ 10. 3390/ nu603 1318.

 14. Conner M, Norman P, Bell R. The theory of planned behavior and healthy 
eating. Health Psychol. 2002. https:// doi. org/ 10. 1037/ 0278‑ 6133. 21.2. 194.

 15. Cruwys T, Norwood R, Chachay VS, Ntontis E, Sheffield J. “An important 
part of who I am”: the predictors of dietary adherence among weight‑
loss, vegetarian, vegan, paleo, and gluten‑free dietary groups. Nutrients. 
2020. https:// doi. org/ 10. 3390/ nu120 40970.

 16. Deci EL, Ryan RM. The “what” and “why” of goal pursuits: human needs 
and the self‑determination of behavior. Psychol Inq. 2000;11(4):227–68. 
https:// doi. org/ 10. 1207/ S1532 7965P LI1104_ 01.

 17. Dobersek U, Wy G, Adkins J, Altmeyer S, Krout K, Lavie CJ, Archer E. Meat 
and mental health: a systematic review of meat abstention and depres‑
sion, anxiety, and related phenomena. Crit Rev Food Sci Nutr. 2021. 
https:// doi. org/ 10. 1080/ 10408 398. 2020. 17415 05.

 18. Dorard G, Mathieu S. Vegetarian and omnivorous diets: a cross‑sectional 
study of motivation, eating disorders, and body shape perception. Appe‑
tite. 2021;156:104972. https:// doi. org/ 10. 1016/j. appet. 2020. 104972.

 19. Duarte C, Ferreira C, Pinto‑Gouveia J, Trindade IA, Martinho A. What 
makes dietary restraint problematic? Development and validation of the 
Inflexible Eating Questionnaire. Appetite. 2017;114:146–54. https:// doi. 
org/ 10. 1016/j. appet. 2017. 03. 034.

 20. Dunn TM, Bratman S. On orthorexia nervosa: a review of the literature 
and proposed diagnostic criteria. Eat Behav. 2016;21:11–7. https:// doi. 
org/ 10. 1016/j. eatbeh. 2015. 12. 006.

 21. Edelstein S, editor. Food science: an ecological approach. Jones & Bartlett 
Learning; 2014.

 22. Faber M, Kruger HS. Dietary intake, perceptions regarding body weight, 
and attitudes toward weight control of normal weight, overweight, 
and obese black females in a rural village in South Africa. Ethn Dis. 
2005;15(2):238–45.

 23. Fazelian S, Sadeghi E, Firouzi S, Haghighatdoost F. Adherence to the veg‑
etarian diet may increase the risk of depression: a systematic review and 

https://data.mendeley.com/datasets/n4kd8pyx2g/2
https://data.mendeley.com/datasets/n4kd8pyx2g/2
https://doi.org/10.1080/10408398.2020.1814991
https://doi.org/10.1080/10408398.2020.1814991
https://doi.org/10.1017/S1368980007217938
https://doi.org/10.1017/S1368980007217938
https://doi.org/10.1026/1616-3443/a000310
https://doi.org/10.1007/s40519-018-0479-0
https://doi.org/10.1007/s40519-018-0479-0
https://doi.org/10.1007/s40519-019-00679-8
https://doi.org/10.1007/s40519-019-00679-8
https://doi.org/10.1016/j.appet.2005.02.002
https://doi.org/10.1016/j.appet.2005.02.002
https://doi.org/10.1186/1475-2891-11-9
https://doi.org/10.1186/1475-2891-9-26
https://doi.org/10.1179/1476830514Y.0000000164
https://doi.org/10.1179/1476830514Y.0000000164
https://doi.org/10.1186/s41043-022-00300-2
https://doi.org/10.1007/s40519-019-00816-3
https://doi.org/10.1007/s40519-019-00816-3
https://doi.org/10.1016/j.apnu.2017.11.002
https://doi.org/10.1016/j.apnu.2017.11.002
https://doi.org/10.3390/nu6031318
https://doi.org/10.1037/0278-6133.21.2.194
https://doi.org/10.3390/nu12040970
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1080/10408398.2020.1741505
https://doi.org/10.1016/j.appet.2020.104972
https://doi.org/10.1016/j.appet.2017.03.034
https://doi.org/10.1016/j.appet.2017.03.034
https://doi.org/10.1016/j.eatbeh.2015.12.006
https://doi.org/10.1016/j.eatbeh.2015.12.006


Page 20 of 21Dai and Leung  Journal of Health, Population and Nutrition           (2024) 43:56 

meta‑analysis of observational studies. Nutr Rev. 2022. https:// doi. org/ 10. 
1093/ nutrit/ nuab0 13.

 24. Gilbert P. Affiliative and prosocial motives and emotions in mental health. 
Dialogues Clin Neurosci. 2015;17(4):381–9. https:// doi. org/ 10. 31887/ 
DCNS. 2015. 17.4/ pgilb ert.

 25. Gould SJ. Health consciousness and health behavior: the application 
of a new health consciousness scale. Am J Prev Med. 1990;6(4):228–37. 
https:// doi. org/ 10. 1016/ S0749‑ 3797(18) 31009‑2.

 26. Greetfeld M, Hessler‑Kaufmann JB, Brandl B, Skurk T, Holzapfel C, Quad‑
flieg N, Schlegl S, Hauner H, Voderholzer U. Orthorexic tendencies in 
the general population: association with demographic data, psychi‑
atric symptoms, and utilization of mental health services. Eat Weight 
Disord Stud Anorexia Bulimia Obes. 2021. https:// doi. org/ 10. 1007/ 
s40519‑ 020‑ 00961‑0.

 27. Grynberg D, López‑Pérez B. Facing others’ misfortune: personal distress 
mediates the association between maladaptive emotion regulation and 
social avoidance. PLoS One. 2018. https:// doi. org/ 10. 1371/ journ al. pone. 
01942 48.

 28. Hayes AF (2012) PROCESS: a versatile computational tool for observed 
variable mediation, moderation, and conditional process modeling

 29. Herman CP, Mack D. Restrained and unrestrained eating. J Pers. 
1975;43(4):647–60. https:// doi. org/ 10. 1111/j. 1467‑ 6494. 1975. tb007 27.x.

 30. Hibbeln JR, Northstone K, Evans J, Golding J. Vegetarian diets and depres‑
sive symptoms among men. J Affect Disord. 2018;225:13–7. https:// doi. 
org/ 10. 1016/j. jad. 2017. 07. 051.

 31. Higgins ET. Self‑discrepancy: a theory relating self and affect. Psychol Rev. 
1987;94:319–40. https:// doi. org/ 10. 1037/ 0033‑ 295X. 94.3. 319.

 32. Hodson G, Earle M. Conservatism predicts lapses from vegetarian/vegan 
diets to meat consumption (through lower social justice concerns and 
social support). Appetite. 2018;120:75–81. https:// doi. org/ 10. 1016/j. 
appet. 2017. 08. 027.

 33. Hoek AC, Luning PA, Stafleu A, De Graaf C. Food‑related lifestyle and 
health attitudes of Dutch vegetarians, non‑vegetarian consumers of meat 
substitutes, and meat consumers. Appetite. 2004;42(3):265–72. https:// 
doi. org/ 10. 1016/j. appet. 2003. 12. 003.

 34. Hoffman SR, Stallings SF, Bessinger RC, Brooks GT. Differences between 
health and ethical vegetarians. Strength of conviction, nutrition 
knowledge, dietary restriction, and duration of adherence. Appetite. 
2013;65:139–44. https:// doi. org/ 10. 1016/j. appet. 2013. 02. 009.

 35. Hopwood CJ. The link between vegetarian diet and depression might 
be explained by depression among meat‑reducers. Food Qual Prefer. 
2022;102:104679. https:// doi. org/ 10. 1016/j. foodq ual. 2022. 104679.

 36. Hopwood CJ, Bleidorn W, Schwaba T, Chen S. Health, environmen‑
tal, and animal rights motives for vegetarian eating. PLOS ONE. 
2020;15(4):e0230609. https:// doi. org/ 10. 1371/ journ al. pone. 02306 09.

 37. Huang R‑Y, Huang C‑C, Hu FB, Chavarro JE. Vegetarian diets and weight 
reduction: a meta‑analysis of randomized controlled trials. J Gen Intern 
Med. 2016. https:// doi. org/ 10. 1007/ s11606‑ 015‑ 3390‑7.

 38. Iguacel I, Huybrechts I, Moreno LA, Michels N. Vegetarianism and vegan‑
ism compared with mental health and cognitive outcomes: a systematic 
review and meta‑analysis. Nutr Rev. 2021. https:// doi. org/ 10. 1093/ nutrit/ 
nuaa0 30.

 39. Jabs J, Devine CM, Sobal J. Model of the process of adopting vegetar‑
ian diets: health vegetarians and ethical vegetarians. J Nutr Educ. 
1998;30(4):196–202. https:// doi. org/ 10. 1016/ S0022‑ 3182(98) 70319‑X.

 40. Johnson F, Wardle J. Dietary restraint, body dissatisfaction, and psycho‑
logical distress: a prospective analysis. J Abnorm Psychol. 2005. https:// 
doi. org/ 10. 1037/ 0021‑ 843X. 114.1. 119.

 41. Kessler CS, Holler S, Joy S, Dhruva A, Michalsen A, Dobos G, Cramer H. 
Personality profiles, values and empathy: differences between lacto‑
ovo‑vegetarians and vegans. Complement Med Res. 2016;23(2):95–102. 
https:// doi. org/ 10. 1159/ 00044 5369.

 42. Keyes CLM, Wissing M, Potgieter JP, Temane M, Kruger A, van Rooy S. 
Evaluation of the mental health continuum–short form (MHC–SF) in set‑
swana‑speaking South Africans. Clin Psychol Psychother. 2008;15(3):181–
92. https:// doi. org/ 10. 1002/ cpp. 572.

 43. Klopp SA, Heiss CJ, Smith HS. Self‑reported vegetarianism may be a 
marker for college women at risk for disordered eating. J Am Diet Assoc. 
2003. https:// doi. org/ 10. 1053/ jada. 2003. 50139.

 44. Koven N, Abry A. The clinical basis of orthorexia nervosa: emerging per‑
spectives. Neuropsychiatr Dis Treat. 2015. https:// doi. org/ 10. 2147/ NDT. 
S61665.

 45. Lavallee K, Zhang XC, Michalak J, Schneider S, Margraf J. Vegetarian diet 
and mental health: cross‑sectional and longitudinal analyses in culturally 
diverse samples. J Affect Disord. 2019;248:147–54. https:// doi. org/ 10. 
1016/j. jad. 2019. 01. 035.

 46. Le L, Sabaté J. Beyond meatless, the health effects of vegan diets: findings 
from the adventist cohorts. Nutrients. 2014;6(6):2131–47. https:// doi. org/ 
10. 3390/ nu606 2131.

 47. Lovibond PF, Lovibond SH. The structure of negative emotional states: 
comparison of the Depression Anxiety Stress Scales (DASS) with the Beck 
Depression and Anxiety Inventories. Behav Res Ther. 1995;33(3):335–43. 
https:// doi. org/ 10. 1016/ 0005‑ 7967(94) 00075‑U.

 48. Lowe MR, Whitlow JW, Bellwoar V. Eating regulation: the role of restraint, 
dieting, and weight. Int J Eat Disord. 1991;10(4):461–71. https:// doi. org/ 
10. 1002/ 1098‑ 108X(199107) 10:4% 3c461:: AID‑ EAT22 60100 411% 3e3.0. 
CO;2‑U.

 49. Martela F, Ryan RM. Prosocial behavior increases well‑being and vitality 
even without contact with the beneficiary: causal and behavioral evi‑
dence. Motiv Emot. 2016. https:// doi. org/ 10. 1007/ s11031‑ 016‑ 9552‑z.

 50. McLean CP, Kulkarni J, Sharp G. Disordered eating and the meat‑avoid‑
ance spectrum: a systematic review and clinical implications. Eat Weight 
Disord Stud Anorexia Bulimia Obes. 2022;27(7):2347–75. https:// doi. org/ 
10. 1007/ s40519‑ 022‑ 01428‑0.

 51. Michalak J, Zhang X, Jacobi F. Vegetarian diet and mental disorders: 
results from a representative community survey. Int J Behav Nutr Phys 
Act. 2012. https:// doi. org/ 10. 1186/ 1479‑ 5868‑9‑ 67.

 52. Moretti MM, Tory Higgins E. Relating self‑discrepancy to self‑esteem: the 
contribution of discrepancy beyond actual‑self ratings. J Exp Soc Psychol. 
1990. https:// doi. org/ 10. 1016/ 0022‑ 1031(90) 90071‑S.

 53. Mullee A, Vermeire L, Vanaelst B, Mullie P, Deriemaeker P, Leenaert T, De 
Henauw S, Dunne A, Gunter MJ, Clarys P, Huybrechts I. Vegetarianism and 
meat consumption: a comparison of attitudes and beliefs between veg‑
etarian, semi‑vegetarian, and omnivorous subjects in Belgium. Appetite. 
2017;114:299–305. https:// doi. org/ 10. 1016/j. appet. 2017. 03. 052.

 54. Ocklenburg S, Borawski J. Vegetarian diet and depression scores: a meta‑
analysis. J Affect Disord. 2021;294:813–5. https:// doi. org/ 10. 1016/j. jad. 
2021. 07. 098.

 55. Onwezen MC, Reinders MJ, Verain MCD, Snoek HM. The development of a 
single‑item Food Choice Questionnaire. Food Qual Prefer. 2019;71:34–45. 
https:// doi. org/ 10. 1016/j. foodq ual. 2018. 05. 005.

 56. Pavey L, Greitemeyer T, Sparks P. “I help because I want to, not because 
you tell me to”: empathy increases autonomously motivated helping. Per‑
sonal Soc Psychol Bull. 2012. https:// doi. org/ 10. 1177/ 01461 67211 435940.

 57. Poquet D, Chambaron‑Ginhac S, Issanchou S, Monnery‑Patris S. Inter‑
roger les représentations sociales afin d’identifier des leviers en faveur 
d’un rééquilibrage entre protéines animales et végétales: Approche 
psychosociale. Cahiers de Nutrition et de Diététique. 2017;52(4):193–201. 
https:// doi. org/ 10. 1016/j. cnd. 2017. 05. 002.

 58. Reuber H, Muschalla B. Dietary identity and embitterment among 
vegans, vegetarians and omnivores. Health Psychol Behav Med. 
2022;10(1):1038–55. https:// doi. org/ 10. 1080/ 21642 850. 2022. 21348 70.

 59. Robert Koch‑Institut. Prevalence of persons following a vegetarian diet in 
Germany. https:// doi. org/ 10. 17886/ RKI‑ GBE‑ 2016‑ 039 (2016).

 60. Robinson‑O’Brien R, Perry CL, Wall MM, Story M, Neumark‑Sztainer D. 
Adolescent and young adult vegetarianism: better dietary intake and 
weight outcomes but increased risk of disordered eating behaviors. J Am 
Diet Assoc. 2009. https:// doi. org/ 10. 1016/j. jada. 2008. 12. 014.

 61. Rosenfeld DL. The psychology of vegetarianism: recent advances and 
future directions. Appetite. 2018;131:125–38. https:// doi. org/ 10. 1016/j. 
appet. 2018. 09. 011.

 62. Rozin P. The process of moralization. Psychol Sci. 1999;10(3):218–21.
 63. Rozin P, Markwith M, Stoess C. Moralization and becoming a vegetarian: 

the transformation of preferences into values and the recruitment of 
disgust. Psychol Sci. 1997. https:// doi. org/ 10. 1111/j. 1467‑ 9280. 1997. tb006 
85.x.

 64. Ruby MB. Vegetarianism. A blossoming field of study. Appetite. 2012. 
https:// doi. org/ 10. 1016/j. appet. 2011. 09. 019.

https://doi.org/10.1093/nutrit/nuab013
https://doi.org/10.1093/nutrit/nuab013
https://doi.org/10.31887/DCNS.2015.17.4/pgilbert
https://doi.org/10.31887/DCNS.2015.17.4/pgilbert
https://doi.org/10.1016/S0749-3797(18)31009-2
https://doi.org/10.1007/s40519-020-00961-0
https://doi.org/10.1007/s40519-020-00961-0
https://doi.org/10.1371/journal.pone.0194248
https://doi.org/10.1371/journal.pone.0194248
https://doi.org/10.1111/j.1467-6494.1975.tb00727.x
https://doi.org/10.1016/j.jad.2017.07.051
https://doi.org/10.1016/j.jad.2017.07.051
https://doi.org/10.1037/0033-295X.94.3.319
https://doi.org/10.1016/j.appet.2017.08.027
https://doi.org/10.1016/j.appet.2017.08.027
https://doi.org/10.1016/j.appet.2003.12.003
https://doi.org/10.1016/j.appet.2003.12.003
https://doi.org/10.1016/j.appet.2013.02.009
https://doi.org/10.1016/j.foodqual.2022.104679
https://doi.org/10.1371/journal.pone.0230609
https://doi.org/10.1007/s11606-015-3390-7
https://doi.org/10.1093/nutrit/nuaa030
https://doi.org/10.1093/nutrit/nuaa030
https://doi.org/10.1016/S0022-3182(98)70319-X
https://doi.org/10.1037/0021-843X.114.1.119
https://doi.org/10.1037/0021-843X.114.1.119
https://doi.org/10.1159/000445369
https://doi.org/10.1002/cpp.572
https://doi.org/10.1053/jada.2003.50139
https://doi.org/10.2147/NDT.S61665
https://doi.org/10.2147/NDT.S61665
https://doi.org/10.1016/j.jad.2019.01.035
https://doi.org/10.1016/j.jad.2019.01.035
https://doi.org/10.3390/nu6062131
https://doi.org/10.3390/nu6062131
https://doi.org/10.1016/0005-7967(94)00075-U
https://doi.org/10.1002/1098-108X(199107)10:4%3c461::AID-EAT2260100411%3e3.0.CO;2-U
https://doi.org/10.1002/1098-108X(199107)10:4%3c461::AID-EAT2260100411%3e3.0.CO;2-U
https://doi.org/10.1002/1098-108X(199107)10:4%3c461::AID-EAT2260100411%3e3.0.CO;2-U
https://doi.org/10.1007/s11031-016-9552-z
https://doi.org/10.1007/s40519-022-01428-0
https://doi.org/10.1007/s40519-022-01428-0
https://doi.org/10.1186/1479-5868-9-67
https://doi.org/10.1016/0022-1031(90)90071-S
https://doi.org/10.1016/j.appet.2017.03.052
https://doi.org/10.1016/j.jad.2021.07.098
https://doi.org/10.1016/j.jad.2021.07.098
https://doi.org/10.1016/j.foodqual.2018.05.005
https://doi.org/10.1177/0146167211435940
https://doi.org/10.1016/j.cnd.2017.05.002
https://doi.org/10.1080/21642850.2022.2134870
https://doi.org/10.17886/RKI-GBE-2016-039
https://doi.org/10.1016/j.jada.2008.12.014
https://doi.org/10.1016/j.appet.2018.09.011
https://doi.org/10.1016/j.appet.2018.09.011
https://doi.org/10.1111/j.1467-9280.1997.tb00685.x
https://doi.org/10.1111/j.1467-9280.1997.tb00685.x
https://doi.org/10.1016/j.appet.2011.09.019


Page 21 of 21Dai and Leung  Journal of Health, Population and Nutrition           (2024) 43:56  

 65. Ruby MB, Heine SJ, Kamble S, Cheng TK, Waddar M. Compassion and 
contamination. Cult Differ Veg Appet. 2013;71:340–8. https:// doi. org/ 10. 
1016/j. appet. 2013. 09. 004.

 66. Salehi G, Díaz E, Redondo R. Forty‑five years of research on vegetarian‑
ism and veganism: a systematic and comprehensive literature review of 
quantitative studies. Heliyon. 2023;9(5):e16091. https:// doi. org/ 10. 1016/j. 
heliy on. 2023. e16091.

 67. Strauman TJ, Kolden GG, Stromquist V, Davis N, Kwapil L, Heerey E, Sch‑
neider K. The effects of treatments for depression on perceived failure in 
self‑regulation. Cogn Ther Res. 2001;20:693–712.

 68. Sweerts SJ. Treat or enhance cognitive restraint in individuals suffer‑
ing from overweight or obesity? Systematic revue of the literature. SOJ 
Psychol. 2016. https:// doi. org/ 10. 15226/ 2374‑ 6874/3/ 1/ 00125.

 69. Tone EB, Tully EC. Empathy as a “risky strength”: a multilevel examination 
of empathy and risk for internalizing disorders. Dev Psychopathol. 2014. 
https:// doi. org/ 10. 1017/ S0954 57941 40011 99.

 70. Trapnell PD, Campbell JD. Private self‑consciousness and the five‑factor 
model of personality: distinguishing rumination from reflection. J Pers 
Soc Psychol. 1999;76(2):284–304. https:// doi. org/ 10. 1037/ 0022‑ 3514. 76.2. 
284.

 71. Valdes M, Conklin A, Veenstra G, Black JL. Plant‑based dietary practices 
in Canada: Examining definitions, prevalence and correlates of animal 
source food exclusions using nationally representative data from the 
2015 Canadian Community Health Survey‑Nutrition. Public Health Nutr. 
2021;24(5):777–86. https:// doi. org/ 10. 1017/ S1368 98002 00034 44.

 72. van Strien T, Frijters JER, Bergers GPA, Defares PB. The Dutch Eating Behav‑
ior Questionnaire (DEBQ) for assessment of restrained emotional and 
external eating behavior. Int J Eat Disord. 1986. https:// doi. org/ 10. 1002/ 
1098‑ 108X(198602) 5:2% 3c295:: AID‑ EAT22 60050 209% 3e3.0. CO;2‑T.

 73. Weinstein N, Ryan RM. When helping helps: autonomous motivation for 
prosocial behavior and its influence on well‑being for the helper and 
recipient. J Personal Soc Psychol. 2010. https:// doi. org/ 10. 1037/ a0016 984.

 74. Weisz E, Cikara M. Strategic regulation of empathy. Trends Cogn Sci. 
2021;25(3):213–27. https:// doi. org/ 10. 1016/j. tics. 2020. 12. 002.

 75. Wells A, Matthews G. Attention and emotion: a clinical perspective. Clas‑
sic. Psychology Press Taylor & Francis Group; 2015.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1016/j.appet.2013.09.004
https://doi.org/10.1016/j.appet.2013.09.004
https://doi.org/10.1016/j.heliyon.2023.e16091
https://doi.org/10.1016/j.heliyon.2023.e16091
https://doi.org/10.15226/2374-6874/3/1/00125
https://doi.org/10.1017/S0954579414001199
https://doi.org/10.1037/0022-3514.76.2.284
https://doi.org/10.1037/0022-3514.76.2.284
https://doi.org/10.1017/S1368980020003444
https://doi.org/10.1002/1098-108X(198602)5:2%3c295::AID-EAT2260050209%3e3.0.CO;2-T
https://doi.org/10.1002/1098-108X(198602)5:2%3c295::AID-EAT2260050209%3e3.0.CO;2-T
https://doi.org/10.1037/a0016984
https://doi.org/10.1016/j.tics.2020.12.002

	Motivations matter: moral and health-related motives indirectly relate to differential psychological health indicators among vegetarians
	Abstract 
	Introduction
	Vegetarianism and psychological health: inconclusiveness of existing findings
	Primary motivations for vegetarianism: moral and health motivation
	Health motivation and pathological eating
	Orthorexia nervosa 
	Dietary restraint 
	Inflexible eating 

	Health motivation and self-focused attention
	Moral motivation and dietary adherence
	Moral motivation and prosociality


	Research overview
	Methods
	Participants and procedure
	Materials
	Dietary pattern
	Self-identification
	Primary motivation for following a vegetarian diet
	Dietary motive
	Disordered eating
	Self-rumination
	Subjective dietary adherence
	Prosociality
	Psychological health measures
	Physical health
	Demographics


	Results
	Demographic comparison
	Bivariate correlations in vegetarians
	Mediation analyses in vegetarians
	Disordered eating measures as mediators
	Self-rumination as a mediator
	Subjective dietary adherence as a mediator
	Prosocial motivation and prosocial behavior as mediators

	Group comparisons

	Discussion
	General discussion
	Theoretical contributions
	Study limitations

	Conclusion
	References


