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ARTICLE INFO ABSTRACT

Keywords: Background: COVID-19 is an infectious disease that has spread all over
Plant the world and has endangered health care system. Several studies have
]S);::lp toms shown an association between Plant-based diets and the health benefits.
COVID-19 This study aimed to investigate the association between Plant-based Diet
Iran Index (PDI) and severity and symptoms of COVID-19.

Methods: In a cross-sectional study, 684 patients recovered from
COVID-19 were included. Dietary intakes of subjects were assessed using
avalidated 168-item food frequency questionnaire and PDI, healthful PDI
(hPDI) and unhealthful PDI (uPDI). The outcomes such as severity of
disease, symptoms and levels of inflammatory biomarkers were assessed
through telephone interviews with the participants.

Results: After adjusting for several confounders, participants at the
highest quartile of PDI showed lower risks for hypoxia, duration of disease
and hospitalization and a lower level of ESR. PDI score was negatively
associated with risk of COVID-19 symptoms including fever, chill,
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Plant-based diet and COVID-19

Introduction

COVID-19 is a highly contagious infection-based
disease that is considered as one of the most
important threats to human’s health in recent years
(D). A virus belong to the family of coronaviruses
which is named as Severe Acute Respiratory
Syndrome Coronavirus-2 is the main cause of
COVID-19 (2). COVID-19 epidemic had a great
burden to the countries’ health system and also on
the economy of countries (3). The virus leads to an
overreaction of the immune system and significant
increase in levels of inflammation in the body (3).
Today, production of several vaccines has been
developed to prevent this disease, but none of them
could provide complete immunity against this
virus (4). In addition, more concerns about new
strains are exist (4). Adherence to healthy dietary
patterns might strength the body’s immune system
and be related to the overall health (5, 6). Although
many studies have been done for the effects of
various nutrients (such as vitamin C, vitamin A,
zinc, omega 3, etc.) in strengthening body immune
system, rare studies focused on the association
between whole diet and COVID-19 (7-10).

Plant-based Diet Index (PDI) is an epidemiological
tool that used to evaluate adherence of a person to
a diet rich in plant foods (11). Limited studies have
been done on the association between PDI and
COVID-19. Findings of a case-control study showed
that individuals in the highest tertile of PDI had
lower risk of severe COVID-19 compared to those
at the lowest tertile (12). Another study showed that
consumption of more vegetables and coffee, while
consuming less processed meat, was associated
with a reduced risk of contracting COVID-19 (13).
In contrast, higher consumption of fruits and sugar
sweetened beverage (SSB) was related to higher rate
of infection and death caused by COVID-19 (14).
It seems that a more comprehensive investigation
is needed to determine the association of PDI and
COVID-19 severity and symptoms in order to resolve
controversies and to expand current knowledge. So
we conducted the current study to investigate the
relationship between PDI and COVID-19 severity
and symptoms among individuals recently recovered
from COVID-19.

Materials and Methods

This cross-sectional study was conducted on adults
recovered from COVID-19 from June 2021 to May
2022. Participants were selected among COVID-19
patients that maximally lasted for three months
from their hospitalization in the referral hospital
of Shahid Beheshti and referral health centers
in Kashan, Iran. Based on inclusion criteria,

684 participants aged 18-70 years were enrolled
using convenient sampling method. An informed
written consent was taken from all participants.
The protocol of study was approved by the Ethics
Committee of Kashan University of Medical
Sciences (registration no. IR.KAUMS.MEDNT.
REC.1403.062). Subjects with BMI between 18.5
and 40 who recovered from COVID-19, confirmed
by diagnostic test of positive polymerase chain
reaction test, and maximum of three months passed
from a positive COVID-19 test were included.
We did not enroll patients with chronic diseases
such as diabetes or cardiovascular diseases, HIV
infection, being under chemotherapy, undergoing
organ transplantation, being pregnant or breastfed,
having smoking habits, taking drugs with strong
effect on respiratory system, body mass index
(BMI)>40 kg/m? and those who followed a specific
dietary pattern.

Among 3191 COVID-19 patients, 1218 person
were diagnosed to be eligible to participate in this
study and finally 684 COVID-19 patients were
enrolled. Data about patients were collected from
their medical record and by telephone interview
with patients using standard questionnaires such as
food frequency questionnaire (FFQ, demographic
questionnaire, short form of the International Physical
Activity Questionnaire (IPAQ) and Satisfaction
with Life Scale. A 168-item FFQ that its validity
and reliability were approved previously was used
to assess usual dietary intake of individuals during
one year before they were infected with COVID-19
(15). Using usual Iranian portion sizes of foods,
daily intake of each food in grams was calculated
(16). Utilizing Nutritionist IV software, based on
US Department of Agriculture food composition
database, daily energy and nutrient intakes of
participants were measured (17). Plant-based dietary
pattern score was evaluated based on three indices
of PDI, healthful PDI (hPDI) and unhealthful PDI
(uPDI) as described by Satija et al (11).

In this method, 18 food groups including animals,
healthy plants and unhealthy plants were employed.
Animal foods consisted of animal fat, eggs, dairy
products, meat, fishes/seafoods and miscellaneous
animal-based foods. Healthy plant foods were whole
grains, vegetables, fruits, legumes, nuts, vegetable
oils and tea/coffee. Moreover, unhealthy plant foods
were considered as refined grains, potatoes, fruit
juices, sugar-sweetened beverages and sweets/
desserts. Each of those 18 food groups were divided
to deciles based on their daily grams. In order to
calculate PDI, scores of 10 and 1 were given to the
participants in the highest and lowest deciles of
plant foods, while participants in the highest and
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lowest deciles of animal foods were given scores of
1 and 10, respectively. To determine hPDI, scores
of 10 and 1 were considered for participants with
the highest and lowest consumption of healthy plant
foods, respectively. In addition, a score of 1 was
defined for the highest and 10 for the lowest deciles
of unhealthy plant and animal foods. To assess uPDI,
a score of 10 and 1 was given to the highest and the
lowest consumption of unhealthy plant foods, while
a score of 1 and 10 was evaluated for the participants
at the highest and lowest consumption of animal and
healthy plant foods, respectively. Finally, those scores
were added up and a total score ranged between 18
and 180 was obtained for each index. Higher scores
indicated higher adherence to that food pattern.
The severity and symptoms of COVID-19,
hospitalization, need to respiratory support, hypoxia,
duration of disease, recovery after hospitalization,
serum levels of CRP and ESR and life satisfaction
were evaluated as outcomes of interest. Severity
of COVID-19 was evaluated using COVID-19
Treatment Guidelines (CTG) (18). Patients were
divided into five groups based on severity including
(1) Asymptomatic or pre-symptomatic patients with
positive COVID-19 test in absence of any disease
symptoms; (ii) Patients with mild form of disease
who had at least one of COVID-19 symptoms (e.g.
fever, chills, cough, sore throat, myalgia, headache,
weakness, loss of taste and smell, nausea, vomiting
and diarrhea) without abnormal chest imaging and
severe respiratory symptoms such as dyspnea;
(ii1) Patients with moderate form of disease who
had lower respiratory complications (based on
clinical examinations or imaging) and Saturation
of Peripheral Oxygen (SpO,)>94%; (iv) Patients with
severe form of disease who had Respiratory Rate
(RR)> 30 breath/minute or arterial partial oxygen
pressure to fraction of inspired oxygen (PaO2/
Fi0,)<300 or Sp0O,<94% or more than 50% lung
infection; and finally (v) Patients with critical form
of disease who experienced respiratory failure, septic
shock, and multiple organ dysfunction. In this study,
participants of severe and critical form of disease
were considered as sever COVID-19 patients.
Symptoms of COVID-19 including fever, chills,
dyspnea, chest pain, cough, sneezing, myalgia,
weakness, headache, sore throat, runny nose,
anorexia, nausea and vomiting and diarrhea were
assessed using a standard questionnaire. Need to
respiratory support defined as a use of any respiratory
assistance (such as nasal cannula, oxygen mask,
ventilator and etc.). Hypoxia defined based on SpO2
level of patients, so that SpO2<94% was considered
as hypoxia. Life satisfaction score was assessed using
validated SWLS (19). Total score of life satisfaction

(ranged from 5 to 35) was calculated by summing up
score of 5 questions asked from the participants. A
higher score indicated better life satisfaction.

General characteristics of participants including
age, gender, marital status, height, weight, educational
level, occupation, socio-economic status, history
of COVID-19 vaccine injection, previous diseases,
medications, and dietary supplements during
COVID-19 infection were assessed using a standard
questionnaire. Level of Physical Activity (PA) was
evaluated employing the validated short form of
the International Physical Activity Questionnaire
(IPAQ) (20). The PA score of participants was
presented in MET min/week for each participant.
Socio-economic status of participants was evaluated
based on the number of family members, home
owning and their education status. If number of
family member’s < 4, owning a home and having
university educational level, 1 point was given for
each item. In contrast, each of these items was given
a score of 0 if the number of family members >4,
lacked owning a house and lacked the university
educational level. Finally all points were summed up
and scores of 2, 1, and 0 indicated a high, moderate
and low socio-economic status, respectively.

Statistical analyses were conducted using IBM
SPSS Statistics software (Version 26, Chicago,
IL, USA). Participants were divided into tertiles
based on PDI, hPDI and uPDI scores. Kolmogorov
Smirnov test was used to evaluate normality of data.
Chi-square test was utilized to compare qualitative
variables (such as sex, history of COVID-19 vaccine
injection, educational level, etc.) across tertiles of
PDI, hPDI and uPDI. One-way analysis of variance
was applied to compare quantitative variables (such
as age, PA, BMI, etc.) between tertiles of PDI, hPDI
and uPDI. Energy and nutrients intake and levels
of inflammatory biomarkers across tertiles of PDI,
hPDI and uPDI score were compared by analysis of
covariance (ANCOVA), while adjusting for age, sex
and energy intake. Binary logistic regression analysis
in different models was employed to assess the
association between PDI, hPDI and uPDI score and
COVID-19 outcomes (such as severity, symptoms,
hospitalization, duration, etc.); while odds ratios
with 95% confidence interval (CI) were reported. Ad
P value<0.05 was considered significant.

General characteristics of participants across
tertiles of PDI, hPDI and uPDI were presented in
Table 1. Significant differences were found among
various categories of PDI regarding age, gender,
BMI, being overweight and obese, marital status,
COVID-19 vaccination and use of antiviral drugs
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(p<0.01). There were Significant differences between
various categories of hPDI in relation to age, BMI,
marital status, educational level (p<0.01), history of
disease, and COVID-19 vaccine injection (p=0.03).
Considering uPDI, significant differences were seen
between different tertiles regarding age (p=0.07),
gender (p<0.001), being overweight and obese
(p=0.04), income status, COVID-19 vaccination and
utilization of antiviral drugs (p<0.01). Dietary intake
of participants across tertiles of PDI, hPDI, and uPDI
were demonstrated in Table 2. Significant differences
were observed for different categories of PDI in relation
to energy, protein, carbohydrate, fat, fiber, cholesterol,
saturated fatty acids (SFA), monounsaturated fatty
acids (MUFA), vitamin D, vitamin A, beta-carotene,
vitamin E, vitamin C, vitamin Bl, vitamin B2,
vitamin B3, vitamin B6, vitamin B9, magnesium
(p<0.001) and iron (p=0.01). Significant differences
were visible for various categories of hPDI regarding
energy, protein, fat (p<0.01), fiber, cholesterol, SFA,
MUFA, polyunsaturated fatty acid (PUFA), vitamin
D, beta-carotene, vitamin E, vitamin C, vitamin B2,
vitamin B3, vitamin B6, vitamin B9, vitamin B12
(p<0.01) and zinc (p=0.02). In addition, significant
differences were noticed for different categories of
uPDI in relation to energy, protein, fat, cholesterol,
SFA, MUFA, PUFA, vitamin D, vitamin A, beta-
carotene, vitamin E, vitamin C, vitamin B1, vitamin
B2 (p<0.001), vitamin B6, vitamin B9, vitamin B12
and zinc (p<0.01).

As shown in Table 3, no significant differences
were noted between different tertiles of PDI/hPDI/
uPDI regarding respiratory rate, blood pressure,
pulse rate and life satisfaction score. However, a
significant inverse association was seen between
PDI and serum levels of ESR (p=0.046) in patients
with COVID-19. The analyses illustrated significant
inverse relationship between hPDI and serum levels
of CRP and ESR (p<0.001), and a significant positive
relationship between uDPI and serum levels of those
biomarkers in patients with COVID-19. Full-adjusted
binary logistic regression resulted in a not-significant
association between PDI and risk of infection for
severe form of COVID-19, hospitalization, need to
respiratory support and duration of recovery after
hospitalization; while, being at the highest tertile of
PDI was significantly associated with the reduced risk
of hypoxia (OR: 0.59, 95% CI: 0.51-1.35, p=0.042),
duration of disease (OR: 0.46, 95% CI: 0.28-0.75,
p=0.002) and duration of hospitalization (OR: 0.44,
95% CI: 0.25-0.78, p=0.004) in patients recovered
from COVID-19 (Table 4). With regards to hPDI, no
significant association was found for the odds and
duration of hospitalization. However, comparing the
highest to the lowest tertile of hDPI, a 44% reduced risk

of infection to severe form of COVID-19 (OR: 0.56,
95% CI:: 0.34-0.91, p=0.023), 43% lower risk of hypoxia
(OR: 0.57,95% CI: 0.33-0.98, p=0.046) and 57% lower
risk of need to respiratory support (OR: 0.43, 95%
CI: 0.25-0.72, p=0.001) were exhibited. An inverse
association was displayed between hPDI and duration
of disease (OR: 0.36, 95% CI: 0.22-0.60, p=0.001) and
duration of recovery after hospitalization (OR: 0.54,
95% CI: 0.34-0.87, p=0.011). No significant association
was seen between uPDI and risk of hospitalization,
hypoxia, duration of hospitalization and duration of
recovery after hospitalization. Comparing the highest
to the lowest tertile of uDPI, an 1.83-fold increased risk
of infection to severe form of COVID-19 (OR: 1.83,
95% CI: 1.02-3.28, p=0.041), a greater odds of need
to respiratory support (OR: 2.47, 95% CI: 1.40-4.38,
p=0.002), and an 1.99-fold increased odds of duration of
disease (OR: 1.99, 95% CI: 1.08-3.67, p=0.030, Table 4)
were demonstrated.

The association between PDI/hPDI/uPDI and
risk of COVID-19 symptoms was shown in Table 5.
Individuals in the highest tertile of PDI when compared
to the lowest tertile showed a lower risk for fever (OR:
0.47,95% CI: 0.29-0.76, p=0.003), chill (OR: 0.58, 95%
CI: 0.38-0.88, p=0.013), weakness (OR: 0.72, 95% CI:
0.57-0.90, p=0.006), myalgia (OR: 0.54, 95% CI: 0.35-
0.83, p=0.005), chest pain (OR: 0.54, 95% CI: 0.34-
0.85, p=0.009), headache (OR: 0.38, 95% CI: 0.25-
0.59, p<0.001), dizziness (OR: 0.60, 95% CI: 0.37-0.96,
p=0.035), sore throat (OR: 0.49, 95% CI: 0.32-0.75,
p=0.001), nausea and vomiting (OR: 0.55, 95% CI:
0.32-0.93, p=0.030), diarrhea (OR: 0.34, 95% CI: 0.13-
0.84, p=0.019) and anorexia (OR: 0.59, 95% CI: 0.38-
0.90, p=0.016). Regarding cough, a positive association
was illustrated for PDI (OR: 1.53, 95% CI: 1.04-2.26,
p<0.001); while no significant relationship was found
for other symptoms. Regarding hPDI, individuals in
the highest tertile of hPDI had a significantly lower risk
of headache (OR: 0.59, 95% CI: 0.37-0.94, p=0.024),
chill (OR: 0.51, 95% CI: 0.33-0.80, p=0.003), weakness
(OR: 0.55, 95% CI: 0.33-0.92, p<0.023), fever (OR:
0.45,95% CI: 0.27-0.74, p=0.002), dizziness (OR: 0.35,
95% CI: 0.21-0.58, p<0.001), cough (OR: 0.53, 95%
CI: 0.34-0.83, p=0.006), dyspnea (OR: 0.52, 95% CI:
0.33-0.83, p=0.008), and sore throat (OR: 0.55, 95%
CI: 0.35-0.86, p=0.009). The association between uPDI
and risk of COVID-19 symptoms was demonstrated in
Table 5 too. Individuals in the highest tertile of uPDI
displayed a higher risk for headache (OR: 1.81, 95%
CI: 1.07-3.06, p=0.023), cough (OR: 2.25 95% CI: 1.33-
3.81, p=0.003), weakness (OR: 2.46, 95% CI: 1.39-4.35,
p=0.002), dizziness (OR: 2.60, 95% CI: 1.45-4.68,
p=0.001) and sore throat (OR: 2.48, 95% CI: 1.46-4.21,
p=0.001); while no significant relationship was found
for the other symptoms.
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1.47 (0.85-2.54) 0.187

147 (0.67-3.22)  0.99 (0.39-2.49) 0.944
0.60 (0.40-0.89) 0.78 (0.53-1.15) 0.218
0.62 (0.41-0.94) 070 (0.44-1.11) 0.126
2.18 (1.15-4.13)  2.68 (1.34-5.38) 0.007

|
1
1
1 1.38 (0.78-2.42)
1

0.59 (0.38-0.90) 0.016
1.48 (0.91-2.41) 0.146
1.48 (0.82-2.70) 0.213

0.64 (0.30-1.35) 0.34 (0.13-0.84) 0.019
0.79 (0.54-1.17)  0.61 (0.41-0.90) 0.014

0.56 (0.32-0.98)
0.54 (0.29-1.00)

0.77 (0.51-1.16)

1
1
1
1
1

Loss of taste and smell

Adjusted T
Anorexia
Adjusted T
Crude
Adjusted T
Sneeze
Crude

Crude

0.50 (0.25-0.98) 0.61 (0.32-1.16) 0.371
0.49 (0.23-1.01) 0.54 (0.25-1.16) 0.272

1
1

1.02 (0.58-1.76)  0.61 (0.34-1.07) 0.070
1.33 (0.73-2.43) 0.94 (0.48-1.87) 0.849

1
1

0.50 (0.28-0.87) 0.60 (0.35-1.02) 0.040

1
1

0.59 (0.32-1.08) 0.69 (0.37-1.29) 0.209

Adjusted T

Runny nose
Crude

1.72 (0.94-3.16)  0.73 (0.47-1.14) 0.386

1
0.40 (0.19-0.82) 0.50 (0.23-

1

1.30 (0.68-1.87) 0.53 (0.31-0.89) 0.011

1
1

0.42 (0.25-0.70) 0.56 (0.35-0.92) 0.011

1
1

0.254

1.79 (1.00-3.22) 1.16 (0.60-2.25) 0.715

0.51 (0.28-0.91) 0.70 (0.39-1.27) 0.198

Adjusted

1.05)

Values were presented as Odds ratio (95% confidence interval). tAdjusted: adjusted for age, sex, energy intake, marital status, physical activity level, education, job, socioeconomic

status, covid-19 vaccine injection and anti-viral treatment drug use, treatment and BML

Discussion

We found that a greater adherence to a healthy plant-
based diet was associated with lower inflammatory
levels and less severity and duration of COVID-19; as
well as lower time and need for respiratory support.
Also, symptoms such as weakness, cough, sore
throat, headache and dizziness were significantly
less frequent among patients with more adherence
to a healthy plant-based diet. The statistical findings
of this study showed that people at the highest
hPDI tertile had lower levels of C-reactive protein
(CRP) and erythrocyte sedimentation rate (ESR)
when compared to individuals who were at the
lowest tertile. Contrary, subjects in the top tertile
of uPDI had significantly higher levels of the two
inflammatory factors of CRP and ESR. Pourreza et
al. conducted a cross-sectional study on 390 healthy
obese and overweight women and observed that
following a healthy plant-based diet was associated
with lower hs-CRP levels, while following an
unhealthy plant-based diet was associated with
higher concentration of hs-CRP (21). In another
cross-sectional study conducted by Mohajeri
et al. on 600 Iranian patients with COVID-19
demonstrated the serum levels of tumor necrosis
factor, interleukin 1 beta (IL-1B), hs-CPR, and
malondialdehyde (MDA) to be significantly lower in
patients with more adherence to the Mediterranean
diet (22). In a systematic review that included 6
studies, a low-calorie, high-fiber Mediterranean
diet was significantly correlated with a decrease in
BMI and inflammatory markers including hs-CRP
among overweight/obese adults at risk for severe
COVID-19 outcomes (23).

Our study showed no significant association
between healthy or unhealthy plant-based diet with
systolic and diastolic blood pressures. So far, no
observational study investigated relationship between
diet and blood pressure among COVID-19 patients.
However, several studies have pointed to blood
pressure in patients with COVID-19 (24). According
to observational studies, patients with history of
underlying diseases such as high blood pressure,
diabetes mellitus, and cardiovascular diseases are
more susceptible to COVID-19 infection and its
complications (25). Plant-based diets are sodium
restricted and might be effective in preventing
hypertension in these patients (26). In addition, more
intake of potassium in these diets can modulate blood
pressure (27). Lack of significant association between
plant-based diet scores and risk of blood pressure
in our study might be partially explained by other
confounding factors that influence blood pressure,
such as patients’ physical activity, history of chronic

Int J Nutr Sci March 2025;10(1)

57



Almasi et al.

diseases in the patients or their families and medicines
they used. More comprehensive studies should be
done to find exact association between plant-based
diets and blood pressure among COVID-19 patients.

Healthy or unhealthy plant-based diet and the
overall score of plant-based diet were not significantly
associated with the life satisfaction of our patients.
Contrary to our findings, most earlier studies
reported significant association between plant-
based diets and a better life satisfaction. Findings
of a cross study showed that subjects who followed a
vegetarian diet had a higher level of life satisfaction
than those who consumed meat. It should be noted
that those participants were not suffering from a
stressful disease like COVID-19 (28). In another
study by Marti et al. on 351 people older than 60
years of age, a direct relationship was found between
the Mediterranean diet score and life satisfaction
only among women (29). Lack of this finding among
men who are more susceptible to social stresses
shows that the association between whole diet and
life-satisfaction must be investigated among different
peapoles with different levels of stress.

The findings of our study showed that following a
hPDI was linked to 44% reduction in the severity of
COVID-19. Following a hPDI diet was assoicated to
reduction in odds of some symptoms such as cough
by 47%, fatigue by 45%, sore throat by 45%, headache
by 55%, and dizziness by 55%, while following an
uPDI was associated to 85% increment in the severity
of COVID-19. Merino et al. showed that a dietary
pattern rich in healthy plant foods was associated with
a lower risk of occurance and severity of COVID-19
(30). The dietary intake of the subjects in that study
was collected using a short 27-item questionnaire.
In another cross-sectional study investigating the
relationship between adherence to the Mediterranean
diet and the severity and symptoms of COVID-19 on
250 Iranian hospitalized due to COVID-19, an inverse
relatationship was noticedd between this dietary
pattern and the reduced risk of some symptoms,
including shortness of breath, cough, fever, chills,
weakness, myalgia, nausea and vomiting, and
sore throat. Additionally, Mediterranean diet was
associated with shorter hospital stay, recovery period,
as well as reduced severity and inflammatory status
(lower CRP and ESR levels) in COVID-19 patients
(31). In a cross-sectional study on 236 COVID-19
outpatients in the Mexican population, an increase in
the frequency of consumption of some food groups
including “legumes” and “cereals, bread and cereals”
could reduce the overall severity of symptoms among
those patients (32).

After controlling for confounding factors, our study
revealed no significant association between hPDI or

uPDI with the risk of COVID-19 hospitalization. In
a cross-sectional study conducted on 141 patients
with confirmed COVID-19 in the Iranian population,
participants who had higher PDI and hPDI scores had
a lower chance of being admitted to the hospital (33).
In another cross-sectional study, the score of DASH
diet was calculated in these patients, and it was shown
that consuming more fruits, vegetables and low-fat
dairy products and less consumption of sodium and
processed red meat were significantly associated with
a reduced risk of hospitalization due to COVID-19
(34). Although the design of mentioned study was
similar to our study, theier findings might be due to
the much smaller population of that study. Patients
with the highest adherence to a hPDI had 57% less
chance for respiratory support in the current study.
Contrary, following an uPDI resulted in 47% increment
in the risk of respiratory support in our patients. In a
cross-sectional study, it was found that older patients
who were non-vegetarian had higher risk of respiratory
support need after COVID-19 (35). Unfortunately, their
study had no validated questionnaire to determine the
adherence of the participants to a plant-based diet.

Plant-based diets comprise a diverse range
of dietary patterns that emphasize on foods
derived from plant sources together with reduced
consumption or elimination of animal products (36).
Some of the health benefits of plant-based diets are
their role in modulating inflammatory pathways and
immune responses; but the association of plant-based
diets with the risk of severe infection, especially
respiratory infection, is still less clear (37). According
to the findings of a previous study, it can be said that
if these foods could be consumed instead of animal
foods, favorable effects might be expected to reduce
the level of inflammatory markers such as CRP and
IL-6 (38). Plants containing certain antioxidants,
including polyphenols and carotenoids, modulates
the growth of tumors, and increases the protective
power of the immune system (39). They are also
rich in antioxidant vitamins such as A, C and E. The
influence of these vitamins in reducing the risk of
respiratory infections such as colds and pneumonia
and shortening the duration of these diseases has
been documented previously (40).

The wvariety of outcomes of COVID-19 in
this study is a strenght factor. We used accurate
criteria from international guidelines to categorize
our participants’ disease status. We adjusted our
statistical analyses for a large range of potential
confounders. However, due to the nature of cross-
sectional studies, it was impossible to confer the
causal relationship. In addition, the food frequency
questionnaire relies on people’s memory, and suffers
from lack of some specific foods. The differences

58

Int J Nutr Sci March 2025;10(1)



Plant-based diet and COVID-19

between viral variants also could affect the severity
and symptoms of the disease and we were unable to
control this concern. Finally, despite adjustments for
a large number of confounding factors, there might
be still other variables that influence our results.

Conclusion

Our study showed less inflammation and lower
severity and duration of disease as well as less
needs for respiratory support among COVID-19
patients who followed a plant based diet. In addition,
some symptoms of the disease such as weakness,
cough, sore throat, headache and dizziness were
significantly less frequent among patients with
higher adherence to a healthy plant-based diet.
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