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[bookmark: _5jy1so8frvx3]Supplementary methods 1: MOOSE Checklist for Meta-analyses of Observational Studies
	Item No
	Recommendation
	Reported

	Reporting of background should include

	1
	Problem definition
	Yes

	2
	Hypothesis statement
	Na

	3
	Description of study outcome(s)
	Yes

	4
	Type of exposure or intervention used
	Yes

	5
	Type of study designs used
	Yes

	6
	Study population
	Yes

	Reporting of search strategy should include

	7
	Qualifications of searchers (eg, librarians and investigators)
	Yes

	8
	Search strategy, including time period included in the synthesis and key words
	Yes

	9
	Effort to include all available studies, including contact with authors
	Yes

	10
	Databases and registries searched
	Yes

	11
	Search software used, name and version, including special features used (eg, explosion)
	Yes

	12
	Use of hand searching (eg, reference lists of obtained articles)
	Yes

	13
	List of citations located and those excluded, including justification
	Yes

	14
	Method of addressing articles published in languages other than English
	Na

	15
	Method of handling abstracts and unpublished studies
	Yes

	16
	Description of any contact with authors
	Na

	Reporting of methods should include

	17
	Description of relevance or appropriateness of studies assembled for assessing the hypothesis to be tested
	Yes

	18
	Rationale for the selection and coding of data (eg, sound clinical principles or convenience)
	Yes

	19
	Documentation of how data were classified and coded (eg, multiple raters, blinding and interrater reliability)
	Yes

	20
	Assessment of confounding (eg, comparability of cases and controls in studies where appropriate)
	Yes

	21
	Assessment of study quality, including blinding of quality assessors, stratification or regression on possible predictors of study results
	Yes

	22
	Assessment of heterogeneity
	Yes

	23
	Description of statistical methods (eg, complete description of fixed or random effects models, justification of whether the chosen models account for predictors of study results, dose-response models, or cumulative meta-analysis) in sufficient detail to be replicated
	Yes

	24
	Provision of appropriate tables and graphics
	Yes

	Reporting of results should include

	25
	Graphic summarizing individual study estimates and overall estimate
	Yes

	26
	Table giving descriptive information for each study included
	No

	27
	Results of sensitivity testing (eg, subgroup analysis)
	Yes

	28
	Indication of statistical uncertainty of findings
	Yes



	Item No
	Recommendation
	Reported

	Reporting of discussion should include

	29
	Quantitative assessment of bias (eg, publication bias)
	Yes

	30
	Justification for exclusion (eg, exclusion of non-English language citations)
	Yes

	31
	Assessment of quality of included studies
	Yes

	Reporting of conclusions should include

	32
	Consideration of alternative explanations for observed results
	Yes

	33
	Generalization of the conclusions (ie, appropriate for the data presented and within the domain of the literature review)
	Yes

	34
	Guidelines for future research
	Yes

	35
	Disclosure of funding source
	Yes



From: Stroup DF, Berlin JA, Morton SC, et al, for the Meta-analysis Of Observational Studies in Epidemiology (MOOSE) Group. Meta-analysis of Observational Studies in Epidemiology. A Proposal for Reporting. JAMA. 2000;283(15):2008-2012. doi: 10.1001/jama.283.15.2008.


Supplementary methods 2: Example search strategy from Medline.  Search for CAB Global Health and PsychInfo databases are similarly constructed
Ovid MEDLINE(R) and In-Process & Other Non-Indexed Citations and Daily <1946 to January 31, 2024> Searched 4th January 2024

1     ("mental health" or ((distress or stress) adj2 (psychological or psychosocial or mental)) or depression or wellbeing or "well being" or well-being or ((depressive or anxiety or anxious or affective or mood or mental) adj2 disorder*)).ti,ab,kw. 
2     *depression/ or *depression, postpartum/ or *adaptation, psychological/ or *emotional adjustment/ or *survivorship/ or *mental health/ or *resilience, psychological/ or *mental disorders/ or *anxiety disorders/ or *"feeding and eating disorders"/ or *anorexia nervosa/ or *mood disorders/ or *depressive disorder/ or *adjustment disorders/ or *stress disorders, traumatic/ or *affective symptoms/dh, ec, ep, eh, et, mo, pp, pc, rh, th or *psychological trauma/ or *stress, psychological/ 
3     or/1-2 
4     *nutrition disorders/ or *child nutrition disorders/ or *infant nutrition disorders/ or *exp malnutrition/ or *fetal nutrition disorders/ or *severe acute malnutrition/ or *kwashiorkor/ or *wasting syndrome/ or *nutritional status/ 
5     (nutrition* or nutrient* or micronutrient* or malnutrition or malnourish* or kwashiorkor or marasmus or undernutrition or ((iron or iodine or vitamin* or zinc) adj3 deficien*)).ti,ab,kw. 
6     or/4-5 
7     *dietary supplements/ or *breast feeding/ or *diet/ or *feeding behavior/ or *bottle feeding/ or *food preferences/ or *weaning/ or *food supply/ or *famine/ or *eating/ or *maternal nutritional physiological phenomena/ or *prenatal nutritional physiological phenomena/ or *nutritional requirements/ or *Infant Nutritional Physiological Phenomena/ or *Child Nutritional Physiological Phenomena/ or *infant food/ or *infant formula/ 
8     (diet* or ((food or eating) adj3 (pattern* or intake or shortage* or securit* or insecurit* or supplement* or access* or depriv* or belief* or consumption or cost* or purchas* or buy* or afford* or supplies or supply or availab*)) or "breast feed*" or "breast fed" or breastfeed* or breastfed or "bottle feed*" or "bottle fed" or ((infant* or child*) adj2 (feed* or food* or nutrition* or formula* or wean*))).ti,ab,kw. 
9     or/7-8 
10     *growth disorders/ or *fetal growth retardation/ or *fetal development/ or *fetal viability/ or *developmental disabilities/ or *pregnancy outcome/ or *pregnancy complications/px or *premature birth/ or *birth weight/ or *fetal weight/ or *thinness/ or *failure to thrive/ or *exp infant, low birth weight/ or *exp infant, premature/ or *"child of impaired parents"/ or *child development/ 
11     ((growth adj2 (disorder* or retard*)) or ((pregnan* or birth) adj3 outcome*) or birthweight or "birth weight" or ((premature or preterm or "pre term") adj2 (infant* or birth*)) or "failure to thrive").ti,ab,kw.
12     or/10-11 
13     ((obes* or overweight or "over weight" or underweight or "under weight" or ((body or bodily) adj2 (thin or thinness))) adj5 (nutrition* or nutrient* or micronutrient* or malnutrition or malnourish* or kwashiorkor or marasmus or undernutrition or ((iron or iodine or vitamin* or zinc) adj3 deficien*))).ti,ab,kw.
14     (*obesity/dh, ep, eh, et, pc, px, rh or *obesity, maternal/dh, ep, eh, et, pc, px, rh or *obesity, morbid/dh, ep, eh, et, pc, px, rh or *pediatric obesity/dh, ep, eh, et, pc, px, rh or *overweight/dh, ep, eh, et, pc, px, rh or *thinness/dh, ep, eh, et, pc, px, rh) and (nutrition/ or nutrition disorders/ or child nutrition disorders/ or infant nutrition disorders/ or exp malnutrition/ or fetal nutrition disorders/ or severe acute malnutrition/ or kwashiorkor/ or wasting syndrome/ or nutritional status/)
15     or/13-14 
16     *anthropometry/ or *apgar score/ or *"body weights and measures"/ or *body fat distribution/ or *body mass index/ or *body weight/ 
17     (anthropometr* or "apgar scor*" or "body measur*" or "body mass index" or BMI).ti,ab,kw. 
18     or/16-17 
19     6 or 9 or 12 or 15 or 18 
20     ((systematic* or synthes*) adj3 (research or evaluation* or finding* or thematic* or report or descriptive or explanatory or narrative or meta* or review* or data or literature or studies or evidence or map or quantitative or study or studies or paper or impact or impacts or effect* or compar*)).ti,ab,kw. 
21     ("meta regression" or "meta synth*" or "meta-synth*" or "meta analy*" or "metaanaly*" or "meta-analy*" or "metanaly*" or "metaregression" or "metaregression" or "logistic regression" or "methodologic* overview" or "pool* analys*" or "pool* data" or "quantitative* overview" or "research integration").ti,ab,kw. 
22     (review adj3 (effectiveness or effects or systemat* or synth* or integrat* or map* or methodologic* or quantitative or evidence or literature)).ti,ab,kw. 
23     ("meta ethnograph*" or "meta synthesis" or (synthesis and ("qualitative literature" or "qualitative research")) or "critical interpretive synthesis" or ("systematic review" and ("qualitative research" or "qualitative literature" or "qualitative stud*")) or "thematic synthesis" or "framework synthesis" or "realist review" or "realist synthesis" or "qualitative systematic review*" or "qualitative evidence synthes*" or (("quality assessment" or "critical appraisal" or "literature search*") and ("qualitative research" or "qualitative literature" or "qualitative stud*")) or (Noblit and Hare) or "meta narrative*" or "narrative synthesis").ti,ab,kw. 
24     (random$ or placebo$ or single blind$ or double blind$ or triple blind$ or cohort$ or (case* adj2 control*) or ((cohort or follow up or follow-up) adj2 (control$ or series or report$ or study or studies)) or retrospective$ or ((quasi-experiment* or observ$) adj3 (study or studies or design))).ti,ab,kw. 
25     meta-analysis/ or "systematic review"/ or controlled clinical trial/ or randomized controlled trial/ or random allocation/ or equivalence trial/ or pragmatic clinical trial/ or case-control studies/ or retrospective studies/ or exp cohort studies/ or controlled before-after studies/ or cross-sectional studies/ or interrupted time series analysis/ or multivariate analysis/ or qualitative research/ or risk assessment/ 
26     or/20-25 
27     3 and 19 and 26 
28     limit 27 to yr="2000 -Current" 


[bookmark: _ov2mjipjb3f5]Supplementary methods 3: Multi-step inclusion and exclusion criteria

Step 1: Evidence Gap Map exclusion criteria relevant to diets domain

	
	Inclusion criteria
	Exclusion criteria

	Diet domain
	Quantitative measures of specific food groups or dietary patterns or quality using food frequency questionnaires, dietary recall, food journals, consumption scores, indices, principal components analysis (PCA) or qualitative investigation

	Dietary intake:
- Single-item foods (e.g. avocadoes, seaweed, walnuts, chocolate, therapeutic formulas, herbal remedies)
- Specialized or proprietary foods or formulas
- Probiotics and microbiome related formulas or microbiome status indicators
- Alcohol, caffeine, or stimulant foods
- Hormones, hormonal therapy

Dietary patterns:
- Studies that only describe understanding of diets and nutrition rather than actual practices.
- Perceptions, attitudes and behaviors about food or diets with no intake component (e.g. eating family dinners, weight loss, dieting)
- Emotional eating, disordered eating, night-time eating, binge eating, emotional eating scales  (e.g. Power of Food index)
- Anorexia nervosa or bulimia is not considered as an FNS measure of food intake or eating patterns
- Weight loss interventions, low calorie diets, weight loss diets, change in weight or weight trajectories

	Mental health domain
	- Any measures of depression
- Studies examining two or more of the mental health measures above and/or investigate mood disorders or other affective symptoms
- Any measures of anxiety
- Any measures of perceived stress
- Any experiential measure of mental wellbeing, including health-related quality of life, mental quality of life, perceived wellbeing 



	- Studies in which the exposure is anti-depressants or other medication rather than the condition itself
- Studies that only refer to specific psychoses or disorders such as bipolar, dementia, Alzheimer’s, Parkinson’s, schizophrenia and addiction/smoking disorders
- Eating disorders
- Stressful event indices without accompanying experiential measures
- Post-traumatic stress or specific occupational stress (based on type of work, etc.) is not be included on its own
- Cortisol as an isolated measure of stress
- Happiness, general satisfaction (without specific mental health measures), or composite tools where the mental health components cannot be extracted.

	Population
	- General populations in any geographic location
- These may include specific age groups, specific genders or specific life-course stages such as pregnancy or older people
- Populations defined by certain equity aspects, such as low SES, income, occupations, or places of residence.
- Special populations including refugee status and prisoners will be included with a separate code
	- Non-human populations
- Populations defined by specific health conditions such as heart disease, hypertension, diabetes, dementia, coeliac, anorexia, preterm birth, HIV, etc. 
- Populations being treated in a clinical therapeutic setting, hospital settings
- Extremely niche populations with specific nutritional requirements such as professional athletes.  



Step 2: Meta-analysis inclusion and exclusion criteria

	Inclusion criteria
	Exclusion criteria

	Has any of the following dietary patterns which can be associated with healthy eating:

- Adherence to diet recommendations
- Nutrient adequacy
- Dietary Approaches to Stop Hypertension (DASH)
- Dietary Inflammatory Index
- Mediterranean diet
- Dietary diversity (MDD, IDDS) 
- Any other Dietary Variety Scores
- Diet Quality Indexes (all)
- Global Diet Quality Score
- Global Dietary Index
- Healthy Eating Indexes (all)
- All comparisons between a healthy and an unhealthy  diet. Unhealthy is a group with a processed, western, modern, traditional, or unhealthy diet determined for each study.

(AND)

Has an unhealthy eating comparison group

	Out of scope in healthy eating domain:
(1) Only has a dietary intake of any food groups (FG) without a dietary pattern that could capture an aggregated ‘healthy diet’.

(2) Only has any of the following dietary patterns:
- Animal Source Foods (low or high)
- Breakfast
- Carb (low or high)
- Fruit/veg (low or high)
- Glycemia (load/index), insulin
- High protein (paleo, ketogenic)
- Low-fat, low calorie
- Meal frequency, skips, fasting
- Varied, diverse
- Vegetarian, vegan, omni
- Diet History Questionnaire (all)
- Vegetable Variety Score

- Outcome different from depression, anxiety or stress
- Duplicated data 
- Lack of comparability 
- Relevant estimate not reported 
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Supplementary methods 4: Quality in Prognostic Studies (QuiPS) Risk of Bias tool

Available at https://methods.cochrane.org/sites/methods.cochrane.org.prognosis/files/uploads/QUIPS%20tool.pdf
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Supplementary methods 5: Population Attributable Fraction calculation

· We converted the SMDs back into odds ratios, which was the most common original effect estimate measure (n=56) with a logistic approximation 
· We then calculated the population attributable fraction (PAF) of 1% the 1.68 billion people who cannot afford a healthy diet in LMICs moving to ‘healthy diet’ status (1% = 16,800,000)
· We assume in this exercise that all those who could afford a healthy diet actually ate a healthy diet
· This translates to 41% less odds of depression (OR 0.59, 95% CI 0.53 to 0.66), in turn with between 0.90–1.27 million less cases of depression per 1% change.  
· These calculations are based on several strong assumptions with no assumption of causality, but are offered as an example of how modest effects can have large population-level implications.
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Supplementary results 2: Prediction intervals of the pooled effect comparing healthy diets to depression, anxiety and stress.
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Supplementary results 3: Risk of bias (RoB) in longitudinal studies (n=9), including study attrition domain
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D1 = Bias due to study participation, D2 = Bias due to exposure measurement, D3 = Bias due to outcome measurement, D4= Bias due to confounding, D5 = Bias in statistical analysis and reporting, Overall = No high risk of bias in any domain, D6 = Bias due to attrition. Green = low RoB; Yellow = unclear RoB; Red = high RoB.



Supplementary results 4: Pooled estimated based on Risk of bias (RoB) grouped by low and high in overall RoB, in study participation RoB and confounding RoB
.
	RoB domain
	RoB Level
	Depression
SMD and 95% CI
	Anxiety
SMD and 95% CI
	Stress
SMD and 95% CI

	Overall RoB
	Low
	-0.23 (-0.31, -0.16)
	-0.19 (-0.30, -0.09)
	-0.22 (-0.34, -0.11)

	
	High
	-0.35 (-0.46, -0.24)
	-0.29 (-0.45, -0.14)
	-0.25 (-0.41, -0.09)

	Study participation RoB
	Low
	-0.18 (-0.26, -0.10)
	-0.14 (-0.26, -0.02)
	-0.11 (-0.23, -0.01)

	
	High
	-0.32 (-0.45, -0.18)
	-0.38 (-0.64, -0.12)
	-0.19 (-0.34, -0.04)

	Confounding RoB
	Low
	-0.26 (-0.55, 0.02)
	-0.06 (-1.05, 0.92)
	-0.25 (-0.73, 0.22)

	
	High
	-0.43 (-0.67, -0.19)
	-0.36 (-0.62, -0.10)
	-0.42 (-3.81, 2.98)

	

	CI: Confidence Interval; SMD: Standardised Mean Difference






Supplementary results 5: Outliers and influential studies
Two outlier studies were identified based on studentized residuals: one for depression (Ibrahim 2021) and one for anxiety (Ibrahim 2021). No outliers were detected for stress. Regarding influential studies, three studies were flagged for depression (Faghih 2019, Ibrahim 2021, and Chegini 2022), two for anxiety (Alenko 2021 and Ibrahim 2021), and one for stress (Faghih 2019). Notably, Ibrahim 2021 was consistently identified as both an outlier and an influential study across multiple outcomes. When restricting the analysis to studies with low risk of bias, no outliers remained for any outcome. However, Chegini 2022 remained an influential study for depression.



Supplementary results 6: Pooled effect estimates by dietary measure group. 
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Supplementary results 7: Sensitivity analysis to effect size indices choice[image: A graph with numbers and a line
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