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Abstract
Objective:

Dietary quality and patterns may influence SARS-CoV-2 infection and outcomes, but scientific
data and evidence to support such arole are lacking. Therefore, this meta-analysis aims to elucidate

the effect of pre-pandemic diet quality on the risk of COVID-19 infection and hospitalization.

Methods: PubMed/MEDLINE, CENTRAL, Scopus, and EMBASE were systematically searched
for articles published up to 1% September 2022. A systematic review and meta-analysis were

performed to calculate each outcome's risk ratio (RR) and 95% confidence interval (CI).

Results: Five studies including 4,907,637 individuals (3,149,784 high-quality diet individuals and
1,757,853 controls) were included in the present meta-analysis. The effectiveness of high-quality
dietary pattern against SARS-CoV-2 infection and hospitalization was 25% (95% CI 18-31%) and
62% (95% CI 25-80%); respectively. Subgroup analysis based on different levels of diet quality
showed no difference between middle and high levels of diet quality in reducing the risk of
COVID-19 infection. Interestingly, subgroup analysis based on the different types of high-quality
diets and the risk of COVID-19 infection revealed that the effectiveness of plant-based diet against
SARS-CoV-2 infection was 50% (95% CI1 30-65%); while the effectiveness of Mediterranean diet

against SARS-CoV-2 infection was 22% (95% CI 12-31%).

Conclusion: Adherence to a high-quality dietary pattern is associated with a lower risk of COVID-
19 infection and hospitalization. More studies are required to confirm these findings, and future
studies should determine the biological mechanisms underlying the association between diet

quality and risk of COVID-19 infection.

Keywords: COVID-19, diet quality, plant-based diet, Mediterranean diet, Meta-analysis.
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1. Introduction

Many factors related to COVID-19 severity have been reported, including a physically active
lifestyle, age, history of chronic diseases, and cultural status [1, 2]. It has been demonstrated that
nutritional quality and status play a key role in innate and adaptive immunity, and are associated

with the pathogenesis and progression of COVID-19, as in other viral infections [3].

Several dietary patterns, which are mostly considered high quality diets, including plant-based diet
[4-6], Mediterranean diet [7, 8], pre and probiotic diet [9], and low-fat diet [10] have been
documented to reduce the risk and severity of COVID-19. It is possible for poor diets to induce
inflammation and immune system dysfunction, which can disrupt the body's immune system in
dealing with respiratory viral infections [11]. Furthermore, a significant negative association has
been reported between the severity of COVID-19 symptoms and increased habitual intake
frequency of specific food groups such as legumes and grains [3], while individuals living in
countries with a diet containing more milk, food products with potent anti-ACE activity, and
cabbage products have a lower severity and mortality rate of COVID-19 [10]. It has been
documented that polyphenolic compounds in special plant-based products significantly inhibit
viral infection and prolong cellular survival after virus infection [12]. Altogether, these findings
clearly indicate that dietary patterns could be associated with the risk and severity of COVID-19

infection.

Given the potential positive effect of high-quality diet patterns on the risk and severity of COVID-
19, this meta-analysis aims to explore the infection and hospitalization rates of COVID-19 in

individuals with a history of high-quality diet before the onset of the pandemic.
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2. Methods

The current systematic review and meta-analysis were carried out following methodological
guidelines from the Cochrane Handbook for Systematic Reviews , and the findings were reported
following the PRISMA (Preferred Reporting Items for Systematic Review and Meta-Analyses)
statement (Supplementary Material S1) [13]. This systematic review followed a pre-planned but
unpublished protocol, owing to the importance of the topic and the necessary need for the timely
dissemination of the present findings. Data is available on reasonable request from the

corresponding author.

2.1. Search strategy

Three electronic databases, including PubMed/Medline, CENTRAL, Scopus, and EMBASE, were
systematically searched by two researchers (MA and RF) up to September 2022. The search
strategy and terms are listed in Supplementary Material S2. We searched all reference lists of
included studies to find other eligible articles. Language restriction was not considered in our

systematic search.

2.2. Eligibility Criteria

The Eligibility criteria for the present systematic review and meta-analysis followed PICOs
question [14]. The Population; Intervention; Comparator; Outcome question was as follows: in
general adult population (P), does plant-based diet or Mediterranean dietary pattern (I) compared

to the normal dietary pattern (C), affect COVID-19 infection and hospitalization (O)?
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We included studies that evaluated the effects of pre-pandemic dietary patterns on the risk of
COVID-19 infection and hospitalization. We included prospective or retrospective cohort studies
and cross-sectional studies on individuals who had high-quality dietary patterns or habits before
the onset of the pandemic. Studies were excluded if they reported improved dietary patterns or
habits during the pandemic. Finally, abstracts with insufficient data and studies with no reported

sample size were excluded from the present systematic review and meta-analysis.

2.3. Data extraction and quality assessment

The following data were extracted from the eligible studies: study design, country, age and gender,
type of diet, diet assessment method, diet assessment period before the pandemic onset, history of
diabetes, cardiovascular and pulmonary diseases, and relative outcomes. The quality of included
cohort and cross-sectional studies was assessed using the Newcastle-Ottawa Scale (NOS) [15].
Data extraction and quality assessment were independently performed by two reviewers (M.R. and
R.F.), and discrepancies were solved by consensus with a third researcher (J.1.Sh) before the meta-

analysis.

2.4. Subgroup analysis

We performed four sets of subgroup analyses. First, we did a subgroup analysis based on different
study types (cohorts versus cross-sectional studies). Second, we performed another subgroup
analysis based on different levels of diet quality (middle versus high) to determine the possible
dose-response of improved dietary patterns on the risk of COVID-19 infection. Third, we
performed another subgroup analysis based on different dietary patterns (plant-based versus

5
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Mediterranean diet). Fourth, we performed another subgroup analysis based on different dietary

assessment periods (one versus four and 10 year).

2.5. Statistical analyses

All meta-analyses in the current study were conducted using Review manager (Version 5.4, The
Nordic Cochrane Centre, Copenhagen, The Cochrane Collaboration, 2014), and a P value less than
0.05 was considered significant. Dichotomous outcomes were pooled and expressed as mean risk
ratio (RR) with corresponding 95% confidence intervals (CI) [16]. The pooled analysis results
were classified based on study types into two categories, cohort, and cross-sectional studies, and
the pooled effect sizes were estimated using the random-effect model [17]. Moreover, Cochran’s
Q statistics and 12 were used to calculate heterogeneity. The potential for publication bias was
assessed using funnel plots with Egger weighted regression test. Finally, to assess the robustness
of summary estimates and to detect if any particular study accounted for a large proportion of
heterogeneity, the overall pooled effect size of the respective outcomes was re-estimated by the

one study removed methods to perform sensitivity analysis [1].

3. Results
3.1. Study identification and characteristics

We identified five studies involving 4,907,637 individuals (3,149,784 high-quality diet individuals
and 1,757,853 controls) addressing the effects of different high-quality dietary patterns on

COVID-19 infection and hospitalization (Figure 1). Reports were published between 2021 and
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2022 using the following experimental designs: three cohorts [6-8] and two cross-sectional studies
[4, 5]. Except for two cross-sectional studies, all cohorts reported the prevalence of comorbidity,
including hypertension, diabetes mellitus, cardiovascular disease, and pulmonary disease among
included individuals. The included studies used different types of diet screening and diagnostic
tools, including self-reported questionnaire [4, 5], Leeds Short Form Food Frequency
Questionnaire [6], and Mediterranean Diet Score [7, 8]. Participants’ data range regarding dietary
pattern were collected from 1 year [4-6], four years [8], and to ten years [7] before the pandemic.
Association between dietary pattern with COVID-19 outcomes was evaluated in the included
studies using the following strategies: plant-based diet [4-6], and Mediterranean diet [7, 8]. All the
cohort and cross-sectional studies were of mild to high quality, with NOS scores between 6 and 8

(Supplementary Material S3).

3.2. The effect of adherence to high-quality dietary pattern on the risk of COVID-19

infection

Five studies involving 4,907,637 individuals (3,149,784 high-quality diet individuals and
1,757,853 controls) reported the risk of COVID-19 infection in individuals with high-quality
dietary pattern [4-8, 18]. Overall pooled analyses showed a 28% decrease of COVID-19 infection
was associated with high-quality dietary patterns (RR = 0.72, 95% CI 0.64 to 0.81, P=0.00001,
Figure 2). Significant heterogeneity was observed among the included studies (1?=85%,
P=0.00001). According to the study types, the pooled main effect analyses in cohorts and cross-
sectional studies were RR, 0.79 (95% CI: 0.74, 0.85; P=0.00001), and RR, 0.37 (95% CI: 0.15,
0.93; P=0.03), respectively. Subgroup analysis based on different levels of high-quality diet

showed no difference between middle and high levels of diet quality in reducing the risk of

7
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COVID-19 infection (Figure 3). Interestingly, subgroup analysis based on the different types of
high-quality diets and the risk of COVID-19 infection showed that the effectiveness of plant-based
diet against SARS-CoV-2 infection was 50% (95% CI 30-65%, 3,129,796 high-quality diet
individuals and 1,740,267 controls, 1> = 97%). While, the effectiveness of Mediterranean diet
against SARS-CoV-2 infection was 22% (95% CI 12-31%, 20,266 high-quality diet individuals
and 17,586 controls, 12 = 66%; Figure 4). Further, subgroup analysis based on different dietary
assessment periods showed no difference between one, four, and 10 years of assessment in

reducing the risk of COVID-19 infection (Figure 5).

3.3. The effect of adherence to high-quality dietary pattern on the risk of COVID-19

hospitalization

The random-effect model analyses including three studies involving 4,009,271 individuals
(3,136,629 high-quality diet individuals and 872,642 controls) showed the risk of COVID-19
hospitalization was reduced by 62% in association with high-quality dietary pattern (RR = 0.38,
95% CI 0.20 to 0.75, P=0.005; Figure 6). The chi? statistic implicated significant heterogeneity
among the included studies (1>=95%, P=0.00001). The pooled main effects were comparable for
the different study designs: RR = 0.80, 95% CI: 0.67, 0.96; P=0.02 (in cohorts), RR = 0.17, 95%
Cl: 0.11, 0.28; P=0.00001 (in cross-sectionals). The number of studies was too small to permit

subgroup analysis based on the levels of diet quality and types.
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3.4. The effect of adherence to high-quality dietary pattern on the risk of critical COVID-

19

Only one study reported the risk of critical COVID-19 in individuals with high-quality dietary
pattern. Hou et al., in a retrospective evaluation of 509 patients who had been diagnosed with
COVID-19, indicated that from 79 patients who were admitted to the intensive care unit, only one
of them followed a vegetarian diet. They found that COVID-19 patients with adherence to non-
vegetarian diet had significantly higher odds of developing critical COVID-19 (adjusted odds ratio

(OR) = 5.434, 95% CI: 1.624-18.826, p = 0.005).

3.5. Publication bias

Funnel plots suggested no noticeable bias in the studies of the present meta-analysis. Further,
Begg’s correlation rank and Egger’s regression did not show significant publication bias

(Supplementary Material S3).

4. Discussion

In the present systematic review and meta-analysis, we performed a pooled analysis to estimate
the effect of pre-pandemics’ dietary pattern on the risk and severity of COVID-19 infection. Based
on the results of six eligible articles, the present meta-analysis shows that previous high-quality

dietary patterns reduce the risk of COVID-19 infection and hospitalization.

It has been well documented that healthy dietary patterns may play a role in the incidence or

disease course of COVID-19 by improving the immune response [4-6, 18]. The standard
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nutritional guideline reduces nutritional risk by correcting energy intake, oxidative stress and
inflammatory responses, and also helps to strengthen the immune system to fight against infectious
diseases [19]. Higher fiber, vitamins A, C, and E, folate, and mineral (iron, potassium, magnesium)
intake have been reported among those with highest versus lowest adherence to plant-based diets
[20]. Vitamin A plays an important role in regulating immune function and its deficiency leads to
decreased immunity and thus increases the chance of contracting infectious diseases [21]. In
addition, vitamin C is a potent antioxidant and protects against free radicals released from
phagocytes in viral infections [22]. By accumulating in phagocytic cells such as neutrophils,
vitamin C improves chemotaxis and phagocytosis, and ultimately removes bacteria and viruses
and supports the immune system from viral infection [23]. Vitamin E also helps to strengthen the
immune system and destroy bacteria and viruses by maintaining the integrity of the membrane of

T-cells [24].

Moreover, higher adherence to a Mediterranean-style dietary pattern has been associated with a
lower risk of respiratory infections and COVID-19-related deaths [25]. Mediterranean diet, as a
rich source of iron, zinc, selenium, and omega-3, as potent antioxidants, can reduce lipid
peroxidation, increase the immune response, and prevent various infectious diseases [26].
Importantly, vitamin D can prevent respiratory infections, especially those of a viral nature, by
maintaining strong connections between immune cells, killing viruses by releasing Cathelicidin
and Alpha defensin, and reducing the production of inflammatory cytokines through innate
immunity, thus reducing the risk of pneumonia-induced cytokine storm [27]. A meta-analysis
study on 39 randomized clinical studies showed that vitamin D leads to an 11% reduction in the

rate of COVID-19 infection [28]. Taken together, these studies show that diets containing
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sufficient amounts of vitamins and micronutrients, such as vegetables, fruits, and dairy products,

can reduce the risk of SARS-CoV-2 infection.

Another interesting result of the present study is the significant difference between a plant-based
diet and a Mediterranean diet, where the plant-based diet showed better results on the infection
rate of COVID-19. This finding may partly explain the higher infection rates in southern European
countries with higher adherence to the Mediterranean diet than others [29, 30]. Although this
finding was extracted from just four eligible studies and due to the paucity of included studies, it
must be interpreted with caution. Previous studies have reported that a plant-based diet decreases
the risk of respiratory infections, such as the common cold and pneumonia, and can shortens the
duration of these illnesses [31, 32]. It is worth mentioning that consuming five main food groups,
with an emphasis on whole grains and consumption of gemma varieties, whole grains containing
B vitamins and selenium can support health of the immune system [33]. Although to provide
protein, consuming meat, eggs, fish, legumes, almonds, walnuts, and hazelnuts which contain
omega-3, is beneficial to strengthen the immune system responses [33, 34]. Therefore, diets
containing vegetable and marine oils and dairy products can strengthen the body's immune system

against SARS-CoV-2 and reduce the infection rate.

Findings from the present systematic review and meta-analysis must be interpreted in light of its
limitations. First, the results of the present meta-analysis were extracted from just five eligible
studies, and due to the paucity of included studies, its results must be interpreted with caution.
More high-quality research is needed to determine the impacts of dietary patterns on the risk and
severity of COVID-19 infection. Second, different dietary patterns were enrolled in included
studies, making it difficult to determine which dietary pattern is the best for reducing the risk and

severity of COVID-19 infection. Third, in five included studies in the present meta-analysis, the
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data related to dietary patterns were assessed in a vast range of periods from one year to ten years
before the pandemic. Forth, all included studies enrolled data for COVID-19 infection rates from
the first wave only, and data from other variants are limited. Fifth, considering the present meta-
analysis's forest plots indicate an exaggerated effect size in cross-sectional studies than in cohort
studies. Finally, data for the association between severe to critical COVID-19 patients had not
been included in most studies which prevented meta-analysis for intensive care unit admission and

mortality rates.

Conclusions

In conclusion, the present systematic review and meta-analysis provides evidence that adherence
to high-quality dietary pattern is associated with reduced risk of COVID-19 infection and
hospitalization rates. Additional high-quality research is necessary to determine the real impacts

of dietary patterns on the risk and severity of COVID-19 during the global pandemic.
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Figure 1. PRISMA flow diagram of study selection.

Figure 2. Meta-analysis of the risk of COVID-19 infection change means for adherence to high-
quality dietary pattern. CI, confidence interval; IV, inverse-variance method; SD, standard
deviation; SMD, standardized mean difference; MD, mean difference.

Figure 3. Subgroup analysis based on different levels of diet quality in reducing the risk of
COVID-19 infection. CI, confidence interval; 1V, inverse-variance method; SD, standard deviation;
SMD, standardized mean difference; MD, mean difference.

Figure 4. Subgroup analysis based on different types of diet in reducing the risk of COVID-19
infection. ClI, confidence interval; IV, inverse-variance method; SD, standard deviation; SMD,
standardized mean difference; MD, mean difference.

Figure 5. Subgroup analysis based on different dietary assessment periods in reducing the risk of
COVID-19 infection. CI, confidence interval; 1V, inverse-variance method; SD, standard deviation;
SMD, standardized mean difference; MD, mean difference.

Figure 6. Meta-analysis of the risk of COVID-19 hospitalization change means for adherence to
high-quality dietary pattern. CI, confidence interval; IV, inverse-variance method; SD, standard

deviation; SMD, standardized mean difference; MD, mean difference.
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Table 1. General characteristics of included studies.

) Group ) _ Diet History of History  History of Outcome
Study  Design Country (Gender: %M) Age (year) Type of diet: Diet assessment method assessment  diabetes, of CVD, Pulmonary measure
’ period* % % disease, %
Hou et Cross- Switzerland 509 (52.8) 52.2+ 16.6 Plant-Based: Self-reported questionnaire 1 year NR NR NR Infection,
al. 2022 sectional (Vegetarian, Vegan, Ovo-lacto Hospitalization
[4] vegetarian,  Lacto-vegetarian,  Ovo-
vegetarian)
Kim et Cross- France, 2884 (27.5) 48 + 10 Plant-Based: Self-reported questionnaire 1 year NR NR NR Infection,
al. 2021 sectional Germany, for 22 food items (fruits, Vegetables, Hospitalization
[5] Italy, Spain, Potatoes, Legumes, Nuts, Refined grains,
UK, USA Dark or whole grain breads, Sweets and
desserts, Eggs, Dairy, Poultry, Meat, Fish
and seafood, Soups, Croquettes, Sugar-
sweetened beverages, Fruit juices,
Vegetable oil, Butter, Alcohol, Coffee,
and Tea)
Merino  Cohort UK, USA Low: 148143 (60.5) 52+ 10.5 Plant-Based: 1 year 4.1 3.5 11.8 Infection,
et al Middle: 296286 (68.4) 57 £ 10.5 Leeds Short Form Food Frequency 34 3.6 10.5 Hospitalization
2021 High: 148142 (75.5) 5710 Questionnaire for 18 food items 2.6 3 9.6
[6] (Wholegrains, Fruits, Vegetables, Nuts,
Legumes, Vegetable oils, Tea and Coffee,
Fruit Juice, Refined Grains, Potatoes,
Sugar Sweetened Beverages, Sweets and
desserts, Animal fats, Dairy, Egg, Fish
and seafood, Meat, Miscellaneous)
Perez-  Cohort Spain Low: 3276 (56.2) 50.1 £ 10.8 Mediterranean: 10 year 2.4 4.3 6.9 Infection
Araluce Middle: 5036 (55.5) 53.4+ 12.7 Mediterranean Diet Score for 10 food 3.6 4.7 6.1
et al High: 1101 (50.1) 57.7 £ 13.8 items (Cereals, Fruits, nuts, Vegetables, 4.3 5.2 4.5
2021 Legumes, Fish, Meat, Dairy products,
[7] Alcohol, and ratio of monounsaturated to
saturated fat)
Yue et Cohort USA T: 4466 (2) 66.2+ 6.1  Mediterranean: 4 year 7.4 0.7 NR Infection
al. 2022 C: 4213 (6.5) 66.8 £ 6 Mediterranean Diet Score for 9 food 35 0.4
[8] items (Vegetables, Fruits, —Nnuts,

Wwhole grains, Llegumes, Ffish, Meat,
Alcohol, and ratio of monounsaturated to
saturated fat)

* this period indicates the time period before the date of COVID-19 diagnosis; T, treatment group; C, control group; CVD, cardiovascular disease; not reported;

SE, Sweden.
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Figure 1. PRISMA flow diagram of study selection.
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Ewvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 Cohort
Merino etal. 2021 High 1350 1046887 1423 B8AY966E4 146% 0.79[0.73,0.85] -
Merino etal. 2021 Mean 2829 2081970 1423 BGY6E4 148% 0.83[0.78, 0.89] -
Prez-Araluce etal. 2021 High iz 1101 1349 3276 5.9% 0.69[0.47,1.00] EE—
Prez-Araluce etal. 2021 Mean 198 5036 139 3276 10.2% 0.93[0.75,1.18] -
Yue etal. 2022 High 540 4756 4495 3678 13.5% 0.84 [0.75, 0.85] =
Yue etal. 2022 Mean? 489 4689 4495 3678 13.4% 0.77 [0.69, 0.87] -
Yue etal. 2022 Mean 2 417 4690 4495 3678 13.2% 0.66[0.58, 0.75] -
Subtotal (95% Cl) 3149129 1756914  85.5% 0.79 [0.74, 0.85] [ ]
Tatal events 58455 4609
Heterageneity: Tau®=0.00; Chi®=14.37, df=6 (P = 0.03); "= 98%
Test for overall effect 2= 679 (P = 0.00001)
1.1.2 Cross-sectional
Hou et al. 2022 22 225 214 508 5.3% 0.33[015,038 ————
Kim etal. 2021 77 430 134 4300 91% 0.57[0.45,0.74] —
Subtotal (95% CI) 655 939  14.5% 0.37 [0.15, 0.93] e —
Total events a9 348
Heterogeneity: Tau®=0.41; Chi*=14.77, df=1 (P=0.0001}; F=93%
Test for overall effect £= 212 (F =0.03)
Total (95% CI) 3149784 1757853 100.0% 0.72[0.64, 0.81] &
Tatal events 5054 4857
Heterageneity: Tau®=0.02; Chi®= 55.03, df= 8 (P = 0.00001}; F = 85% 052 055 é :ij
Testfor overall eﬁec_t: Z=559(F * 0.00001) Favours [control]  Favours [experimental]
Testfor subgroup differences: Chif= 259, df=1 (P=0.11), F=61.4%
Figure 2.
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
1.2.1 Mean
Mering etal. 2021 Mean 2829 2081970 1423 B8GY9664  226% 0.83[0.78, 0.89] -
Prez-Araluce etal. 2021 Mean 198 a036 139 3276 T.A% 0.893[0.75,1.18] e
Yue etal. 2022 Mean 540 4756 4495 3678 157% 0.84 [0.75, 0.85] —
Yue etal. 2022 Mean 2 488 4689 4495 3678 15.4% 0.77 [0.69, 0.87] —
Subtotal (95% Cly 2096451 880296 61.3% 0.83 [0.79, 0.87] L 2
Tatal events 4056 2552
Heterogeneity: Tau®=0.00; Chi*= 242, df=3{F =049 F=0%
Test far overall effect Z2=7.598 (P = 0.00001)
1.2.2 High
Merino etal. 2021 High 1350 1046887 1423 BAEYEEL 21.1% 0.79[0.73,0.85] =
Prez-Araluce etal 2021 High 3z 1101 139 3276 2.9% 0.69[0.47,1.00]
Yue etal. 2022 High 417 4690 4495 3678 147% 0.66 [0.58, 0.75] I
Subtotal (95% CI) 1052678 876618 38.7T% 0.72 [0.63, 0.84] i
Total events 1749 2087
Heterogeneity: Tau®=0.01; Chi*= 6.03, df= 2 {F = 0.09);, F= 67%
Test for overall effect £=4.40(F = 0.0001)
Total (95% CI) 3149129 1756914  100.0% 0.79 [0.74, 0.85] <
Tatal events 58455 4609
Heterogeneity: Tau®= 0.00; Chi®= 14,37, df= 6 (P = 0.03; F= 58% 0:5 D:? 155 é

Testfor overall effect £=6.79 (P = 0.00001)
Testfor subgroup differences: Chi®=3.03, df=1 (P =0.08), F=67.0%

Figure 3.
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Ewvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.6.1 Plant-Based Diet
Hou etal. 2022 22 504 214 508 F.0% 0100007, 046] +——
Kim etal. 2021 77 430 134 4300 10.3% 0.57[0.45, 0.74] i
Mering etal. 2021 High 1350 1046887 1423 BGEY66E4 131% 0.¥91[0.73, 0.85] -
Merino etal. 2021 Mean 2829 2081970 1423 869664 13.2% 0.83[0.78, 0.89] -
Subtotal (95% CI) 3129796 1740267  43.6% 0.50 [0.35, 0.70] i
Total events 4278 3194
Heterogeneity: Tau®=0.10; Chi*= 99.38, df= 3 (P < 0.00001); F= 97%
Test for averall effect 2= 4 .08 (P = 0.0001)
1.6.2 Mediterranean diet
Prez-Araluce et al. 2021 High 32 1101 139 3276 TT% 0.69[0.47,1.00] E—
Prez-Araluce et al. 2021 Mean 198 5030 139 3276 10.9% 0.83[0.75,1.18] T
Yue etal. 2022 High 417 4690 4495 3678 12.5% 0.66 [0.58, 0.75] -
Yue etal. 2022 Mean 4349 4689 4495 3678 126% 0.77 [0.69, 0.87] -
Yue etal. 2022 Mean 2 540 4756 4495 3678 126% 0.84 [0.75, 0.95] -
Subtotal (95% CI) 20266 17586  56.4% 0.78 [0.69, 0.88] L 2
Total events 1676 1763
Heterogeneity: Tau®=0.01; Chi*=11.76, df= 4 (P = 0.02); I = 66%
Test for overall effect £=4.12(F = 0.0001)
Total (95% CI) 3150062 1757853 100.0% 0.66 [0.56, 0.78] L
Tatal events 5054 4857
Heterageneity: Tau®=0.05; Chi®= 11087, df= 8 (F < 0.00001}; IF = 93% 0?1 0?2 0?5 é é 150
Testfor overall eﬁec_t: Z=505(F * 0.00001) Favours [control]  Favours [experimental]
Test for subagroup differences: Chif= 5.02, df=1 (P=0.01, F=23.4%
Figure 4.
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.7.1 1 year
Hou et al. 2022 22 125 214 508 21% 0.15[0.09, 0.24]
Kim et al. 2021 7 430 134 430 2.0% 0.48[0.35, 0.66] -
Merino etal. 2021 High 1350 1046887 1423 BG69664 28.2% 0.79[0.73,0.85] =
Mering etal. 2021 Mean 2829 2081970 1423 BG6Y9664  36.4% 0.83[0.78, 0.88] L
Subtotal (95% CI) 3129512 1740267 68.7%  0.78 [0.75, 0.82] ]
Tatal events 4278 3184
Heterogeneity: Chi*= 5912, df= 3 (P = 0.00001); F=95%
Testfor overall effect Z=10.22 (P = 0.00001)
1.7.2 4 year
Frez-Araluce et al. 2021 High 3z 1101 138 3276 1.2% 0.68 [0.46, 1.00]
Prez-Araluce et al. 2021 Mean 198 5036 138 3276 29% 0.82[0.74,1.158] s
Subtotal (95% CI) 6137 6552 42%  0.85[0.70, 1.03] L2
Tatal events 230 278
Heterogeneity: Chi®=1.87, df=1(F =017, F= 46%
Testfor averall effect Z=1.67 (F=0.10)
1.7.3 10 year
Yue et al. 2022 High 540 4756 495 3678 9.0% 0.82[0.72,0.94] -
Yue etal. 2022 Mean 489 46849 495 3678 9.0% 0.75[0.66, 0.86] -
Yue etal. 2022 Mean 2 M7 4650 495 3678 9.2% 0.63[0.85,0.72] -
Subtotal (95% CI) 14135 11034 27.2%  0.73[0.68, 0.79]
Total events 1446 1485
Heterogeneity: Chi*=8.03, df=2{P=002; F=75%
Testfor overall effect Z=7.91 (F = 0.00001}
Total (95% CI) 3149784 1757853 100.0%  0.77 [0.74, 0.80] ]
Total events 5954 4947
Heterogeneity: Chi®= 7257, df= 8 (P = 0.00001), F=89% 05_1 02 0?5 é % 150

Testfor overall effect £=12.92 (P = 0.00001)
Testfor subaroup differences: Chif=3.01, df=2 (P=0.22), F= 33.6%

Figure 5.
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.3.1 Cohort
Mering et al. 2021 High 390 20867490 187  B718495 268% 0.87 [0.73,1.04] -
Meting et al. 2021 Mean 163 1049476 187 B718495 265% 0.72[0.59, 0.89] ——
Subtotal (95% CI) 3136266 1743990 53.3% 0.80 [0.67, 0.96] L
Total events 543 ar4
Heterogeneity, Tauw?=0.01; Chi*=1.77, df=1{F=018); F=43%
Test for overall effect Z= 240 (F=0.02)
1.3.2 Cross-sectional
Hou et al. 2022 20 225 214 509 24.8% 0.21[0.14,0.33] —
Kim et al. 2021 10 138 T 138 2220% 013[007, 024) —®#—
Subtotal (95% CI) 363 647  46.7% 0.17 [0.11, 0.28] -l
Total events 30 291
Heterogeneity: Tau®= 0.05; Chi#=1.62, df=1 (P =0.20);, F= 38%
Test for overall effect: 2= 7.33 (P = 0.00001)
Total (95% CI) 3136629 1744637 100.0% 0.38 [0.20, 0.75] —~eiiii—
Total events 583 GBS
Heterogeneity, Tau®=0.43; Chi*= 6590, df= 3 (P = 0.000013; F=85% IZIT'I 012 IZI:S é é 1'0

Test for averall effect Z=2.79 (P = 0.005)

Test for subgroup differences: Chi®= 3568, df=1 (P < 0.000017, F=97.2%

Figure 6.
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