Snd 1utrients

Article

Mediterranean-Style Diet and Other Determinants of
Well-Being in Omnivorous, Vegetarian, and Vegan Women

Joanna Kaluza !

, Katarzyna Lozynska 1, Julia Rudzinska ', Dominika Granda 2(”, Ewa Sicinska !

and Maria Karolina Szmidt 1'*

check for
updates

Citation: Kaluza, J.; Lozynska, K.;
Rudzinska, J.; Granda, D.; Sicinska,
E.; Szmidt, M.K. Mediterranean-Style
Diet and Other Determinants of
Well-Being in Omnivorous,
Vegetarian, and Vegan Women.
Nutrients 2023, 15, 725. https://
doi.org/10.3390/nu15030725

Academic Editor: Carol Johnston

Received: 29 December 2022
Revised: 25 January 2023
Accepted: 27 January 2023
Published: 1 February 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Department of Human Nutrition, Institute of Human Nutrition Sciences, Warsaw University of Life
Sciences (WULS-SGGW), Nowoursynowska 166, 02-787 Warsaw, Poland

Department of Nutrition Physiology and Dietetics, Institute of Sport, National Research Institute,
Trylogii 2/16, 01-982 Warsaw, Poland

Correspondence: maria_szmidt@sggw.edu.pl; Tel.: +48-(22)-5937119

Abstract: Due to the lack of studies comparing the determinants of well-being in omnivores and
vegetarians, we examined associations of socio-demographic and lifestyle factors, including adher-
ence to a Mediterranean-style diet, in relation to well-being in omnivorous, vegetarian, and vegan
women. Well-being was assessed using a validated WHO-5 Well-Being Index. Adherence to the
Mediterranean-style diet was determined using a modified Mediterranean diet score. The study was
conducted on 636 women (23.9 £ 5.7 years), of whom 47.3% were omnivores, 33.2% vegetarians,
and 19.5% vegans. The good well-being group (WHO-5 Index > 13 points) comprised 30.9% of the
omnivores, 46.0% of the vegetarians, and 57.3% of the vegans. The remaining participants were
classified as belonging to the poor well-being group (<13 points). Compared to the omnivores, the
vegetarians and vegans had a 1.6-fold (95% CI: 1.04-2.42) and a 2.4-fold (95% CI: 1.45-3.99) higher
probability of having good well-being, respectively. In omnivores, the predictors of good well-being
were adherence to the Mediterranean-style diet (a 1-score increment was associated with a 17% higher
probability of good well-being, P-trend = 0.016), higher self-perceived health status, and lower levels
of stress. In vegetarians and vegans, it was older age, higher physical activity (>3 h/week), 7-8 h
sleep time, and similarly to omnivores’ higher self-perceived health status and lower stress level. Our
findings indicate that following a Mediterranean-style diet was associated with better well-being in
omnivores. Furthermore, we identified that different determinants were associated with well-being
in omnivorous and vegetarian and vegan women.
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1. Introduction

According to the Institute of Health Metrics and Evaluation, in 2019, 970 million
people in the world were living with a mental disorder [1]. One year later, mainly due to
the COVID-19 pandemic, the World Health Organization (WHO) informed about a 25%
increment in the prevalence of anxiety and depression [2]. Depression is one of the largest
factors contributing to a global disability, playing a leading role in the global burden of
disease [3]. Particular attention is paid to the fact that women are almost two times more
likely to be diagnosed with depression and that they are more prone to eating disorders and
dissatisfaction with their bodies, which may influence their well-being [3-6]. The current
situation and concerns about further potential increases in the prevalence of mental health
diseases result in searching for new solutions to prevent the development of the disease
and promote mental well-being.

It is suggested that modifiable factors such as diet, physical activity, stress, and sleep
quality may play a role in mental health status [7-9]. The role of diet in depression and
anxiety risk has been increasingly examined, with promising evidence that adherence to
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a Mediterranean diet (a dietary pattern based on the traditional diet of people living in
the Mediterranean area) may decrease the risk. Results from a meta-analysis (four cohort
studies and two cross-sectional studies) indicated that people in the highest versus those in
the lowest category of adherence to this diet had a 31% lower risk of incident depressive
outcomes [10]. Randomized controlled trials (RCT) on the effect of the Mediterranean diet
on depression symptoms are also being conducted, but no results have been published
yet [11]. However, depression and anxiety are also diagnosed among vegetarians and
vegans; thus, other factors than diet may play an important role [12].

Although in western societies, women are twice as likely as men to be vegan or
vegetarian [13], and plant-based diets have been associated with many health benefits
(such as decreased incidence of ischemic heart disease and total cancer, lower body mass
index, blood glucose, and total cholesterol) [14], an association between vegetarianism
and mental health, including well-being, is still unclear. Results from a meta-analysis
(2 observational studies, 1 non-RCT, 1 RCT) showed no association between the type of diet
followed (omnivores vs. vegetarians and vegans) and well-being [15]. Results regarding
depression and the type of diet followed are conflicting. The authors of a meta-analysis
(12 observational studies, 1 RCT) showed that vegetarians had a 53% higher risk of depres-
sion compared to non-vegetarians [16], whereas results of another meta-analysis indicated
no association between following a vegetarian diet and depression nor anxiety [17].

Taking the above into account, in the current study, we hypothesized that higher
adherence to the Mediterranean-style diet is associated with better well-being. Moreover,
we hypothesized that other factors may determine the well-being of omnivores and of
vegetarians and vegans. To address this hypothesis, we investigated the associations
between adherence to the Mediterranean-style diet as well as some other lifestyle, health,
and socio-demographic determinants in relation to the well-being status in omnivorous as
well as vegetarian and vegan women.

2. Materials and Methods
2.1. Study Design

The cross-sectional study was conducted from January to February 2020 among women
from Poland who were following an omnivore or any kind of vegetarian diet. An invitation
to take part in the study was published on social media platforms. The study was carried
out using the Computer-Assisted Web Interview (CAWI) method. The following inclusion
criteria were considered: the female gender, the age of participants from 18 to 50 years,
and following an omnivore (no dietary restrictions) or vegetarian (no meat) or vegan diet
(no meat and other products from animal sources) longer than 3 months. The criteria of
exclusion constituted pregnancy or lactation, following another type than omnivore or
vegetarian diet (e.g., low-calorie diet, special diet for medical condition), and following a
vegetarian diet for 3 months or less.

The study was conducted according to the guidelines laid down in the Declaration
of Helsinki. The study protocol was approved by the Ethics Committee of the Institute
of Human Nutrition Sciences of the Warsaw University of Life Sciences (Resolution No.
16/2020). Completion of the administered questionnaire constituted the participants’
informed consent.

2.2. Study Population and Data Collection

Out of a total of 695 respondents who filled in the questionnaire, the final analysis
included 636 women who met the inclusion criteria (Figure 1). Based on self-reporting
of the diet consumed, the participants were classified into three diet groups: omnivorous
(n =301), vegetarian (n = 211), and vegan (n = 124).
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Women enrolled

n= 695
Exclusions
-age<18 and =50 vearsold(n="7)
- male gender (n=27)
- other type of diet (n=11)
- pregnancy (n=15)
- lactating (n=9)
Study group
n=0636
| ]
Omnivores Vegetarians Vegans
(n=301) (n=211) (n=124)
[ I |
| ] ] ] | |
Good well-being Poor well-being Good well-being Poor well-being Good well-being Poor well-being
(n=93) (n=208) (n=97) (n=114) (n=71) (n=53)

Figure 1. The detailed sampling procedure and recruitment of the studied group.

The questionnaire included three sections: (1) socio-demographic and lifestyle charac-
teristics, (2) health and well-being status, and (3) a food frequency questionnaire (FFQ).

The socio-demographic section included questions about age, place of residence,
education level, and marital status. The lifestyle questions provided data on following
a special diet (type, reason, time period), weekly time spent on being physically active,
smoking status, the type of dietary supplement usage, as well as average sleeping time.
Moreover, the self-reported height and weight of respondents were collected, and the value
of the body mass index (BMI) was calculated from the formula: body weight [kg]/height
[m]? [18].

Health status questions concerned self-reported health status, the occurrence of chronic
diseases, the experience of a traumatic event, and self-perceived stress level using a visual
analog scale (1-10 points). Subjective well-being was assessed using the validated World
Health Organization Five Well-Being Index (WHO-5 Index), which consists of questions
that ask respondents to rate their interest, engagement, and mood [19]. Respondents were
asked to rate how much each of the following statements related to their feelings in the
past 2 weeks: “I have felt cheerful and in good spirits”, “I have felt calm and relaxed”, “I
have felt active and vigorous”, “I woke up feeling fresh and rested”, and “My daily life
has been filled with things that interest me”. Respondents rated each item choosing one
from six predefined responses (which have been assigned a score): all of the time (5 points),
most of the time (4 points), more than half of the time (3 points), less than half of the time
(2 points), some of the time (1 point), and at no time (0 points). The WHO-5 Index ranged
from 0 (the worst possible well-being) to 25 (the best possible well-being). Women with
a score below 13 points were classified into the poor well-being group (according to the
official interpretation such values indicate the need for further testing for depression), and
those with a score equal to or above 13 points were classified into the good well-being
group [19,20].
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The FFQ was based on the validated Dietary Habits and Nutrition Beliefs Question-
naire KomPAN [21,22]. The questionnaire was adapted to the study of vegetarians by
adding specific food groups such as meat substitutes or dairy substitutes. Food frequency
consumption was evaluated in eight categories from “never” to “four times a day or more”,
assessing the habitual consumption of food items over the past year. The questionnaire con-
tained the following food groups: vegetables (raw, cooked, canned, baked, etc.); legumes
(lentils, beans, chickpeas, peas, soybeans, tofu, tempeh, etc.); fruit (raw, cooked, baked,
etc.); wholegrains (coarse grains, brown rice, wholemeal bread, whole grain pasta, oat-
meal, etc.); refined grains (e.g., white bread, white rice, pasta, etc.); nuts and seeds; dairy
products (milk, yogurt, cheese, etc.); eggs, meat, and meat products (pork, beef, cold cuts,
sausages, etc.); fish (cod, salmon, mackerel, herring, etc.); milk substitute (soya drink,
almond drink, etc.); meat substitutes (soy cutlets, soy sausages, etc.); fast foods (pizza,
burgers, fries, kebabs, chips, etc.); sweets (chocolate, cookies, cakes, candies, donuts, etc.);
and alcohol beverages (beers, wines, etc.). For each food group, the categories of frequency
of consumption were converted to values that reflected daily frequency consumption.

2.3. Assessment of Mediterranean-Style Diet Adherence

To assess the women’s adherence to the Mediterranean-style diet, we used a version of
the Mediterranean diet score developed by Trichopoulou et al. [23]. Due to the specificity of
vegetarian and vegan diets, we adapted the score to these diets by including dairy and meat
plant substitutes of these products, by including wholegrains instead of total cereal, and
by replacing the ratio of monosaturated to saturated fatty acids with the use of vitamin D
supplements by respondents. After these modifications, the used modified Mediterranean
diet score (mMDS) in our study included vegetables, legumes, fruit, nuts and seeds, whole-
grains, fish, dairy or dairy substitutes, meat or meat substitutes, vitamin D supplement
use, and moderate alcohol consumption (Supplementary Table S1). Consumption of each
of the food groups with beneficial health potential (vegetables, legumes, fruit, nuts and
seeds, wholegrains, fish) at or above the median was scored as 1 point, and consumption
below the median consumption was scored as 0 points. For dairy or dairy substitutes as
well as meat or meat substitutes, the reverse scoring was applied. The fact of using vitamin
D supplements was scored as 1 point, and not-using as 0 points. For alcohol consumption,
1 point was assigned to women who consumed, on average, between 5 and 25 g of ethanol
per day, otherwise 0 points. The total mMED score ranged from 0 (the lack of adherence) to
10 points (the highest adherence to the Mediterranean-style diet).

2.4. Statistical Analysis

Descriptive statistics were used to present the percentage distribution of women by
the type of diet followed. To establish the relationship between socio-demographic, health,
and lifestyle factors, the Chi-square test was used for categorized variables. The normality
of continuous variables was tested using the Shapiro-Wilk test. Due to the non-normal
distributions of continuous variables, the means in three groups of women were compared
using the Kruskal-Wallis test, and the means in two groups were compared using the
Mann-Whitney U test.

The associations between women’s well-being and parameters that might constitute its
possible predictors were examined separately in omnivores and in vegetarians and vegans.
To accomplish this, odds ratios (ORs) with 95% confidence intervals (95% Cls) in two logistic
regression models were calculated: the age-adjusted model and the multivariate-adjusted
model; with poor well-being as a referent category. The Hosmer-Lemeshow test was used
to evaluate the models” goodness-of-fit.

Multivariate-adjusted models included the following parameters: the age of women
(continuous variable), place of residence (urban, rural), education level (primary, high
school, or university), marital status (married /having a partner, single/widowed), physical
activity (<3, >3 h/week), body mass index (<18.5, 18.5-24.9, or > 25 kg/ mz), self-reported
health status (average/poor, at least good), cigarette smoking (no, yes), average sleeping
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time (<6, 7-8, or >9 h per day), experience a traumatic event (no, yes), stress level (<4,
5-7, or 8-10 points in VAS), and the mMDS (<4, 5-6, or >7 points). Furthermore, the
comprehensive analysis which included in the same multivariate-adjusted model all the
above-mentioned variables and the type of diet followed (omnivores, vegetarians, or
vegans) was conducted with omnivores in the lowest category of the mMDS (<4 points) as
a reference group.

All statistical analyses were performed using the STATISTICA 13.0 software, and the
statistical significance level was set at a p-value < 0.05.

3. Results
3.1. Basic Characteristics and Well-Being

The study was conducted on a group of 636 women (mean aged 23.9 &+ 5.7 years), of
whom 47.3% followed an omnivore diet, 33.2% a vegetarian diet, and 19.5% had a vegan
diet. The basic characteristics of women by type of diet followed are presented in Table 1.

Table 1. Characteristics of women by type of diet followed.

Omnivores Vegetarians Vegans
Parameters (n = 301) (1% - 211) @ =g12 1) p-Value *
Age (years) 23.0+462  245+59P 25247249 0.09
Place of residence, %
Urban 73.8 87.2 914 <0.001
Rural 26.3 12.8 8.1
Educational level, %
Primary or high school 56.2 479 59.7 0.07
University 439 52.1 40.3
Marital status, %
Married/partner 48.8 49.8 50.8 0.93
Single/widow 51.2 50.2 49.2
Physical activity (hours/week), %
<3 75.1 64.9 53.2 <0.001
>3 24.9 35.1 46.8
Body Mass Index (kg/ m?), %
<18.5 10.0 10.0 10.5 0.64
18.5-24.9 724 76.3 76.6
>25 17.9 13.8 12.9
Health status (self-reported), %
Average or poor 129 18.0 28.2 <0.001
At least good 87.1 82.0 71.8
Cigarette smoking, %
No 76.7 68.3 76.7 0.07
Yes 23.2 31.8 23.3
Sleeping time (hours/day), %
<6 27.6 26.5 234 0.67
7-8 63.8 64.9 71.0
>9 8.6 8.5 5.7
Experience of a traumatic event, %
No 67.7 67.8 48.5 <0.001
Yes 323 322 51.5
Stress level (VAS, points), %
<4 14.0 17.1 21.8 0.38
5-7 45.2 45.5 419
8-10 40.9 374 36.3
WHO-5 Index (points) 102 +422 119 £ 4.7P 133 +£51¢ <0.001

* p-values were calculated using the Kruskal-Wallis test for continuous variable and Pearson’s Chi-square test
for categorized variables; abe__different letters indicate statistically significant differences between groups, the
Mann-Whitney U test. Abbreviations: WHO-5 Index—World Health Organization (Five) Well-Being Index
(0-25 points); VAS—visual analog scale (1-10 points).
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Omnivores

Vegetarians

Vegans

Among vegetarians and vegans, compared with omnivores, a higher percentage of
women lived in an urban area, and spent >3 h/week being physically active, but fewer of
them assessed their health status as at least good. Moreover, a lower percentage of vegans
than omnivores and vegetarians declared experiencing a traumatic event in the past.

There was a statistically significant difference between the omnivores, vegetarians,
and vegans in regards to their well-being. Women who followed the omnivore diet
(10.2 £ 4.2 points) had the lowest mean of the WHO-5 Index, then followed by vege-
tarians (11.9 £ 4.7 points). Those who followed the vegan diet (13.3 & 5.1 points) had
the highest mean of the WHO-5 Index. Based on the WHO-5 Index, 30.9% of omnivorous
women, 46.0% of vegetarians, and 57.3% of vegans were classified into the good well-being
group (WHO-5 Index > 13 points), whereas 69.1%, 54.0%, and 42.7%, respectively, were
classified into the poor well-being group (WHO-5 Index < 13 points)—Figure 2.

69.1% 30.9%

54.0% 46.0%

42.7% 57.3%

p-value * < 0.001

m Poor well-being (<13 points) m Good well-being (13-25 points)

Figure 2. Percentage distribution of omnivores, vegetarians, and vegans by well-being status. Well-
being was assessed using the WHO-5 Well-Being Index (range 0-25 points), where < 13 points mean
poor well-being and > means good well-being; * p-value was determined using Chi-square test.

3.2. Mediterranean-Style Diet Adherence

Adherence to the Mediterranean-style diet differed by type of diet followed (Table 2).
As expected, the omnivores had the lowest mean of the mMDS (5.1 &£ 2.3 points), while the
vegans had the highest value of the score (6.3 & 1.3 points). The percentage distribution of
the omnivores, vegetarians, and vegans by category of the mMDS is presented in Figure 3
The lowest adherence to the Mediterranean-style diet (nMDS < 4 points) concerned 43.5%
of omnivorous women, 22.3% of vegetarians, and 13.7% of vegans, whereas the highest
adherence to this type of diet (mMDS > 7 points) was observed in 31.2%, 36.5%, and 52.4%
of women, respectively.

For specific mMDS components, consumption of products beneficial for health, such
as vegetables, fruits, legumes, nuts and seeds, wholegrains, and vitamin D supplements,
was higher in vegans and vegetarians than in omnivores (Table 2). The consumption of
dairy products or dairy substitutes was higher in vegetarians versus omnivores and vegans,
while the consumption of meat or meat substitutes was the lowest in vegetarians, then
in vegans, and the highest in omnivores. A higher percentage of vegetarians and vegans
compared to omnivores met the criteria for mMDS components (except fish and dairy or
dairy substitutes; Supplementary Table S1).
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Table 2. Daily consumption of food groups by type of diet followed (mean =+ SD).

P " Omnivores Vegetarians Vegans
arameters (n = 301) (n =211) (n = 124)
Modified M?dlterranean Diet Score 5140232 564 17b 634 13°¢

(mMDS), points

Components of mMDS, servings/day

Vegetables 154+1.12 23+ 1.1P 26+10°
Legumes 0.14+022 0.74+0.7° 12408°¢
Fruit 1.1+£09? 14+1.0° 18+11°€
Nuts and seeds 03£052 0.6+06P 09+08¢
Wholegrains 104092 15+ 1.0° 1.7 +£1.0P
Fish 01402 - -
Dairy or dairy substitutes 0.9+092 1.1+1.0° 1.04£092
Meat or meat substitutes 09+072 03+05P 04+£05¢
Vitamin D supplements (% of users) 63.1% 73.0° 92.0°¢
Ethanol intake 1.0+187° 35+137P 31+128P

abc__different letters indicate statistically significant differences between groups; means were compared using
the Mann-Whitney U test, and categorized variable using Pearson’s Chi-square test. ¥ grams per day.

Omnivores 43.5% 25.3% 31.2%
Vegetarians 22.3% 41.2% 36.5%
Vegans = =700 33.9% 52.4%
mMDS(points): B<4 m5-6 5> 7 p-value * < 0.001

Figure 3. Percentage distribution of omnivores, vegetarians, and vegans by categories of modified
Mediterranean diet score (mMDS). * p-value was determined using Chi-square test; mMDS (range
0-10 points).

3.3. Mediterranean-Style Diet Adherence versus Well-Being

The omnivores with good well-being had a statistically higher value of mMDS than
those with poor well-being (5.7 &= 2.5 vs. 4.8 & 2.2 points)—Table 3. They were characterized
by more frequent consumption of some Mediterranean-style diet components, that is,
vegetables, legumes, fruits, nuts and seeds, and fish. Although the mean value of mMDS
did not differ in vegetarians and vegans by well-being status, it was found that vegetarians
with good well-being, compared to those with poor well-being, consumed more legumes,
wholegrains, and meat substitutes, while vegans with good well-being, compared with
those with poor well-being, consumed more fruits, and nuts and seeds.
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Table 3. Adherence to the Mediterranean-style diet and food consumption by well-being status in
omnivores, vegetarians, and vegans (mean + SD).

Omnivores Vegetarians Vegans
Parameters Good Poor Good Poor Good Poor
Well-Being Well-Being Well-Being Well-Being Well-Being Well-Being
(n =93) (n =208) (n=97) (n=114) n="71) (n =53)
Modified Mediterranean
Diet Score (mMDS), points 57+252 48 +22b 58+ 1.6 55+1.8 6.0+13 62+14
Components of mMDS,
servings/day
Vegetables 1.8+1.1° 14+1.1° 24 +1.1 21+1.1 26+1.0 25+1.1
Legumes 024032 0.1402P 094082 0.6+06P 12408 11408
Fruit 1.34+1.02 1.0+09P 1.4+ 1.0 14+09 194+1.02 16 +1.0P
Nuts and seeds 04+052 03+05Pb 0.6 0.7 05+05 1.0+0.82 0.7+ 06"
Wholegrains 1.0+ 1.0 09+09 1.8+1.02 13 +09P 1.7+ 1.0 1.6 £09
Fish 024022 0.1+02° - - - -
Dairy or dairy substitutes 09408 1.0£1.0 1.3+12 1.0£09 1.0+ 09 1.0+ 0.9
Meat or meat substitutes 0.9 £0.8 0.8 £0.7 03+£052 02+04Pb 0.3+04 04+0.7
Vitamin D supplements 195 39.9 53.6 456 63.4 60.4
(% of users)
Ethanol intake T 0.7+1.0 1.0+21 2.7 £10.3 42 +16.1 1.5+2.6 5.3+£19.2

ab different letters indicate statistically significant differences between groups, the Mann-Whitney U test. Good
well-being—13-25 points; Poor well-being—<13 points in WHO-5 Well-Being Index. ¥ grams per day.

Compared to the omnivores, the women on the vegetarian and vegan diets had a
1.6-fold (OR: 1.58, 95% CI: 1.04-2.42) and 2.4-fold (OR: 2.40, 95% CI: 1.45-3.99), respectively,
higher probability of having good well-being (Figure 4).

4.5
4
3.5
3]
s 3
£ os
el = - [ ]
=7
© 2
L5 * -
REF
1 = =
Omnivores Vegetarians Vegans

Figure 4. The likelihood of good well-being by the type of diet followed in women. The presented
results were adjusted for age, place of living, education, marital status, physical activity, BMI, health
status, cigarette smoking, sleeping time, traumatic event, and stress level. Abbreviations: OR—odds
ratio; CI—confidence interval; REF—reference group.
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To examine the associations of the combined effect of the type of diet followed in the
context of adherence to the Mediterranean-style diet, we conducted an analysis including
the omnivores as well as the vegetarians and vegans in the same model with the omnivores
in the lowest category of the mMDS (<4 points) as a reference group (Figure 5). Compared
with the omnivorous women in the lowest category of mMDS, the omnivores in the highest
category of the score had a 1.9-fold (OR: 1.92, 95% CI: 1.00-3.71) higher probability of
good well-being. The probability of good well-being increased together with increasing
adherence to the Mediterranean-style diet in vegetarians and vegans, from 2.3-fold (OR:
2.33, 95% CI: 1.09-4.97) in those in the lowest mMDS category to 2.7-fold (OR: 2.66, 95% CI:
1.42-4.96) in those in the highest category.

OR (95% CI)
[VS)

2.5 "
- it s
< [ ]
L5 1
REF (] 1 -
1 .
0.5 -
<4 5-6 >7 <4 5-6 >7 mMDS
(points)
Omnivores Vegetarians + vegans

Figure 5. The likelihood of good well-being by the type of diet followed in women and adherence to
modified Mediterranean Diet Score (mMDS). The presented results were adjusted for age, place of
living, education, marital status, physical activity, BMI, health status, cigarette smoking, sleeping
time, traumatic event, and stress level. Abbreviations: OR—odds ratio; CI—confidence interval;
REF—reference group.

3.4. Determinants of Women'’s Well-Being by Type of Diet Followed

The predictors of women’s well-being by the type of diet followed are presented
in Table 4. In the omnivorous group, women who declared at least good health status
had a 3.1-fold (OR: 3.11, 95% CI: 1.49-6.49) higher probability of having good well-being
compared to those who declared average or poor health status. Furthermore, the omnivores
with a low stress level (1-4 points in VAS) compared to those with average or high stress
levels (5-7 or 8-10 points, respectively) had significantly lower ratios of odds for good
well-being (OR: 0.36, 95% CI: 0.17-0.79 and OR: 0.15, 95% CI: 0.06-0.36, respectively).

Moreover, omnivorous women with the highest adherence to the Mediterranean-style
diet (mMDS 7-10 points) were 2.3-fold (OR: 2.33, 95% CI: 1.17-4.64) more likely to have
good well-being compared to those with the lowest mMDS (<4 points). A statistically
significant trend between mMDS and well-being was observed; each 1-point increment in
the score was associated with a 17% (95% CI: 1-33%; P-trend = 0.016) higher probability of
good well-being.
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Table 4. The logistic regression of good well-being by socio-demographic and lifestyle determinants

in women.

Omnivores (n = 301) Vegetarians and Vegans (n = 335)

Study Factors Age-Adjusted Multivariate-Adjusted Age-Adjusted Multivariate-Adjusted
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Age (years) 1.02 (0.97-1.08) 1.00 (0.93-1.08) 1.08 (1.04-1.12) 1.07 (1.01-1.12)

P for trend 0.390 0.997 <0.001 0.013
Place of residence

Urban 1.00 1.00 1.00 1.00

Rural 1.17 (0.67-2.03) 1.52 (0.80-2.89) 1.78 (0.85-3.72) 1.52 (0.65-3.57)
Education level

Primary /high school 1.00 1.00 1.00 1.00

University 1.46 (0.83-2.55) 1.43 (0.76-2.71) 1.07 (0.64-1.78) 0.92 (0.50-1.66)
Marital status

Married/partner 1.00 1.00 1.00 1.00

Single/widow 0.78 (0.47-1.30) 0.77 (0.43-1.39) 1.32 (0.82-2.10) 1.40 (0.82-2.39)

Physical activity (hours/week)
<3
>3
Body mass index (kg/m?)
<185
18.5-24.9
>25
P for trend
Health status (self-reported)
Average or poor
At least good
Cigarette smoking
No
Yes
Sleeping time (hours/day)
<6
7-8
>9
Experience of a traumatic
event
No
Yes
Stress level (VAS, points)
<4
5-7
8-10
P for trend
mMDS (points)
<4
5-6
>7
P for trend

1.00
1.56 (0.90-2.71)

1.10 (0.49-2.48)
1.00

0.71 (0.36-1.41)
0.493

1.00
3.71 (1.89-7.27)

1.00
1.36 (0.77-2.39)

0.52 (0.28-0.94)
1.00
0.56 (0.21-1.46)

1.00
0.70 (0.43-1.15)

1.00
0.42 (0.21-0.86)
0.14 (0.07-0.31)
<0.001

1.00

1.60 (0.84-3.03)

2.56 (1.43-4.61)
0.002

1.00
1.20 (0.63-2.29)

1.43 (0.59-3.49)
1.00

0.96 (0.44-2.10)
0.735

1.00
3.11 (1.49-6.49)

1.00
1.50 (0.77-2.90)

0.76 (0.39-1.53)
1.00
0.50 (0.18-1.44)

1.00
0.89 (0.50-1.57)

1.00
0.36 (0.17-0.79)
0.15 (0.06-0.36)
<0.001

1.00
1.34 (0.65-2.78)
2.33 (1.17-4.64)
0.016

1.00
1.88 (1.19-2.97)

0.43 (0.20-0.96)
1.00

0.81 (0.42-1.55)
0.524

1.00
6.63 (2.99-14.7)

1.00
0.64 (0.39-1.05)

0.40 (0.23-0.68)
1.00
0.51 (0.21-1.21)

1.00
0.61 (0.38-0.99)

1.00
0.45 (0.23-0.89)
0.15 (0.07-0.30)
<0.001

1.00

1.02 (0.55-1.90)

1.46 (0.79-2.69)
0.144

1.00
1.81 (1.07-3.05)

0.54 (0.22-1.31)
1.00

1.03 (0.50-2.13)
0.172

1.00
4.33 (1.86-10.1)

1.00
0.83 (0.47-1.46)

0.53 (0.29-0.95)
1.00
0.80 (0.30-2.15)

1.00
0.96 (0.55-1.68)

1.00

0.55 (0.26-1.13)

0.20 (0.09-0.44)
<0.001

1.00

1.03 (0.50-2.11)

1.14 (0.56-2.32)
0.625

OR—odds ratio; CI—confidence interval; mMDS—modified Mediterranean Diet Score; VAS—visual analog scale.
Note: bold font indicates the statistically significant results in the analysis.

In vegetarians and vegans, some determinants of good well-being such as health
status and stress level, overlapped with those determined in omnivores, but some such as
age, physical activity level, or sleeping time, differed. A positive statistically significant
trend between the women’s age and well-being was observed; each 1 year increment
was associated with a 7% (95% CI: 1-12%; P-trend = 0.013) higher probability of good
well-being. Vegetarians and vegans who spent >3 h/week being physically active were
1.8-fold (OR: 1.81, 95% CI: 1.07-3.05) more likely to have good well-being than those being
physically active for <3 h/week. Vegetarian and vegan women who declared at least good
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health status versus those who declared average or poor health status were more likely to
have good well-being (OR: 4.33, 95% CI: 1.86-10.1). Moreover, compared to women who
slept 7-8 h, those who slept less (<6 h/day) had a significantly lower ratio of odds for
good well-being (OR: 0.53, 95% CI: 0.29-0.95). In addition, vegetarians and vegans with
high stress levels (8-10 points) compared to those with low stress levels (<4 points) had a
significantly lower ratio of odds for good well-being (OR: 0.20, 95% CI: 0.09-0.44).

4. Discussion

To our knowledge, this is the first study that comprehensively compared well-being
in relation to socio-demographic, health, and lifestyle predictors with particular emphasis
on the adherence to a Mediterranean-style diet in omnivores as well as in vegetarians
and vegans.

We found that women following the vegetarian and the vegan diet had a higher
likelihood of good well-being than the omnivores. This result is in line with the outcomes
of some [24,25], but not all [15,26], other studies. In the Seventh Day Adventist study,
vegetarians (n = 60, mean age: 45 years) reported significantly less negative emotions
than omnivores (n = 78, mean age 41 years) in the Depression Anxiety Stress Scale and
the Profile of Mood States questionnaires [24]. Furthermore, in another study conducted
by Beezhold et al. [25] (n = 620, aged 25-60 years), it was shown that vegetarians and
vegans were less likely to report stress and anxiety than omnivores. Opposite results were
obtained by Australian researchers in a cross-sectional study with 9113 female participants
aged 22-27 years [26]. It was found that a significantly higher number of vegetarians than
non-vegetarians had experienced depression symptoms (29.1% vs. 19.5%, respectively) and
deliberate self-harm (10.0% vs. 3.1%, respectively). Nevertheless, it should be noted that the
data was collected using closed-ended questions and not with a validated tool. In a meta-
analysis that included data from 17,809 individuals, there was no significant association
between a vegetarian and a vegan diet and well-being [15]. The authors emphasized that
there was a great heterogeneity (in the methods and approaches to defining vegetarianism
and veganism) between the studies included, which could explain the lack of association.
However, in the same meta-analysis, vegetarians and vegans, compared to omnivores,
were at a greater risk for depression (OR =2.14, 95% CI: 1.11-4.15).

It is plausible that the cause of the inconsistency in the study results on the poten-
tial relationship between well-being and a vegetarian and a vegan diet is the effect of its
complexity with other well-being determinants. On the one hand, it was proved in both
observational [27] and interventional studies [28,29] that a high intake of vegetables and
fruit is associated with better well-being, and vegetarians and vegans, compared to omni-
vores, usually consume more of these products [30]. However, on the other hand, some
studies indicated that vegetarians and vegans were more prone to poorer well-being [26]
or depression [15,31] and pointed out that this might be due to either an unbalanced diet
with micronutrient deficits or social-based reasons. Vegetarians in most parts of the world
(Poland included) belong to a social minority that may be associated with experiencing
teasing, stereotyping, and sometimes mocking [32,33]. Another possible explanation is that
not specifically a vegetarian or a vegan diet causes poorer well-being, but the elimination
diet itself [34].

In our study, the mean values of the mMDS and the distribution of women following
certain diets by categories of the mMDS differed statistically significantly between om-
nivores, vegetarians, and vegans. It suggests higher adherence to a Mediterranean-style
diet in vegetarians and vegans than in omnivores and is in line with the results of other
studies [30,35]. Moreover, in our study, the omnivorous women with higher adherence
to the Mediterranean-style diet were less likely to have poorer well-being, whereas such
association was not found in vegetarians and vegans. It supports the hypothesis that
vegetarians and vegans already followed the Mediterranean-style diet to a great extent
(e.g., about a 1.6- and 1.9-times higher percent of vegetarians and vegans, respectively,
met the assumption of Mediterranean-style diet criteria for vegetables, 3.1- and 3.5-times
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for legumes, 1.4- and 1.7-times for fruits, as well as 1.7- and 1.8-times for wholegrains),
and their well-being was more influenced by other factors. For example, in our study,
vegetarians and vegans with high versus low physical activity (>3 vs. <3 h/week), as well
as those with moderate sleeping time (7-8 vs. < 6 h/day), were more likely to have better
well-being, whereas these factors were not associated with well-being in the omnivores.

Positive associations between the adherence to the Mediterranean-style diet and better
well-being were described previously in other studies [36-38]. Lo Moro et al. [38] in a
group of 502 Italian students (76.1% females, median age 23 years) found that the Warwick-
Edinburgh Mental Wellbeing scale score gradually increased with higher adherence to the
Mediterranean-style diet (p-value < 0.001). Also, Lopez-Olivares et al. [36] in a group of
272 Spanish students (64.7% women, mean age 21 + 4 years) indicated that strict adherence
to a Mediterranean-style diet was associated with a positive emotional state assessed via the
Positive and Negative Affect Schedule (3 = 0.018, p-value = 0.009). Better well-being was
associated with higher adherence to the Mediterranean-style diet also in 490 Portuguese
(71.5% women, mean age 36.5 £ 13.6 years) [37]. The Mediterranean-style diet was also
proven to be successful in reducing depression symptoms in interventional studies [39,40].
Due to the high heterogeneity of scales used to evaluate well-being and the adherence to a
Mediterranean-style diet, it is difficult to compare different studies’ results; therefore, it
seems reasonable to use a unified methodology in future research. The beneficial influence
of well-being by higher adherence to the Mediterranean-style diet may result from the high
content of antioxidants and dietary fiber, which are typical for this diet type [41,42].

It seems important to mention that, until now, in most studies on the impact of the
Mediterranean diet and plant-based diet on well-being or depressive symptoms, women
predominate. It is well established that women are characterized by a two-times higher risk
of depression [3,6]; the real number of men with depression is not known (they are much
less likely to seek help), but it is significant [43]. Thus, it also seems to be important to
conduct further research focusing on men since it would be beneficial to establish whether
adherence to the Mediterranean diet among vegetarians and vegans has an impact on
their well-being.

The main strengths of the current study are its originality as well as a collection of
detailed data, which allowed us to comprehensively analyse the associations between
lifestyle, health, and socio-demographic factors in relation to subjective well-being status.
We used a validated tool in order to assess well-being, and logistic regression multivariable
models were implemented to establish well-being determinants. Moreover, to assess
Mediterranean-style diet adherence we used a modified version of the Mediterranean Diet
Score to adapt it to vegetarians and vegans, that is, including dairy and meat substitutes as
well as the use of vitamin D supplements, which seems to be an especially relevant aspect
of well-being in vegetarians and vegans. Results of a recently published systematic review
showed vitamin D deficiency to be much more prevalent in vegetarians and vegans versus
meat-eaters (up to 33% and 67% vs. 6%) [44]. It was also proven previously that vitamin D
deficiency is associated with an increased risk of depression [45]. Moreover, this is the first
study which assessed the relationship between the adherence to the Mediterranean-style
diet and well-being in a group of women from Central Europe.

The current study also has some limitations, among which the most important one is
the cross-sectional study design, which makes it impossible to determine cause and effect
relationships. Despite using a validated method to assess well-being, such assessment
is burdened with a certain degree of subjectivity. Another limitation of our study is the
limited number of women who took part in the study, especially vegans, which made it
necessary to combine vegetarians and vegans in some analyses because of the statistical
power of the tests. Also, younger women were more willing to take part in the study; their
overrepresentation limits the possibility of transferring the results to the entire population,
especially women over 40. Moreover, due to voluntary participation in the study, women
with worse well-being could have been more willing to take part in the study due to their
higher interest in the study topic. It resulted in a relatively high percentage of individuals
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with poor well-being in all groups. Another likely explanation might be the time of data
collection; the data was collected in the winter months (January and February) when the
chance of sun exposure in Poland is very low. Despite efforts to reliably assess the factors
that could be related to well-being, the used questionnaire method to collect data is likely to
be affected by some degree of subjectivity as well as some misclassification into subgroups.
Moreover, although our FFQ was based on the validated questionnaire [21,22], as in all
observational studies, unmeasured or residual confounding cannot be ruled out, and some
degree of misclassification in scoring people for the Mediterranean Diet Score components
is inevitable.

5. Conclusions

The results of this observational study of women indicated that certain predictors may
be associated with well-being in omnivores and in vegetarians and vegans. Following the
Mediterranean-style diet was associated with better well-being in omnivores, but not in
vegetarians and vegans, for whom specific determinants of good well-being were older age,
higher physical activity level, and 7-8 h sleep time, together with other predictors which
were also present in omnivorous women such as health status and stress level.

A better understanding of the determinants of well-being in omnivores and in vege-
tarians is relevant for planning public health care to limit increasing problems with mental
well-being. Therefore, further comprehensive studies, mainly with an interventional and
prospective design, on a significant number of participants who follow different types of
diets are needed to identify the risk of poor well-being groups and implement its prevention
in men and women.
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