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Supplementary methods 1: Study site description 
Since 1986, the Ugandan government has adopted a wide range of reforms to modernise the countries agricultural sector, leading to massive growth in cash crop production, including sugarcane1. Contract sugarcane farming was promoted as a mechanism for inclusive development but increased inequalities in several parts of the country1. For example, there has been an expansion of contract sugarcane farming around Budongo Forest to supply Kinyara Sugar Works. This expansion appears to have deepened inequitable land distributions, increasing incomes for wealthier landowners but worsening economic poverty, food insecurity, and subsequent psychological distress among small-scale farmers2. This land redistribution appears to have occurred through several mechanisms, including voluntary selling or renting land to meet immediate needs and coercive or forced displacement2.  
Forest reserves are an essential part of Uganda’s protected areas network, which covers 16% of the country’s land surface3. Budongo Forest Reserve, which neighbours the smaller Rwensama Forest Reserve, was gazetted by the British in the 1930s and is managed by the National Forestry Authority4. The forest is a source of illegal timber, charcoal, and wild meat and legally harvested medicines, firewood, plants and mushrooms5. These sources of forest food and income appear to alleviate stressors causing psychological distress among poorer households2. 




Supplementary methods 2: Depression instrument 
Total eight-item Patient Health Questionnaire (PHQ-8) scores were not used within the statistical analysis6,7. Instead, the PHQ-8 was used to estimate latent depression risk. The dataset was split into training (2/3 of observations) and test (1/3 of observations) sets. Using the training set, parallel analysis using polychoric correlation and a weighted least squares estimator suggested extracting one factor using the ‘psych’ package8. Exploratory factor analysis with the training set suggested each item was reasonably well loaded on the one extracted factor, with good model fit using the ‘semTools’ package9. Confirmatory factor analysis using the test data yielded similar results, although with a poorer model fit (likely because of the small size of the test dataset). A one-factor graded response model using all data suggested was fit using the ‘mirt’ package10. This analysis indicated that the instrument had reasonable discriminatory power, although with some floor and ceiling effects. This model had a root mean square error of approximation (RMSEA) of 0.048 (95% confidence interval 0.033 - 0.065), comparative fit index (CFI) of 0.864, Tucker–Lewis index (TLI) of 0.810, and standardised root mean square residual (SRMR) of 0.044. One set of plausible values were extracted from a graded responses model run with each of the ten imputed datasets. Plausible values were used because the software used in the statistical model could not estimate factors from ordinal data. 
The statements within the PHQ-8 were: 
· Over the past two weeks, how many times were you disturbed by little interest or pleasure in doing things? Was it not at all, a few days, more than half the days, or nearly every day?
· Over the past two weeks, how many times were you disturbed by feeling down, unhappy, or like you cannot see a way forward? Was it not at all, a few days, more than half the days, or nearly every day?
· Over the past two weeks, how many times were you disturbed by trouble falling or staying asleep, or sleeping too much? Was it not at all, a few days, more than half the days, or nearly every day?
· Over the past two weeks, how many times were you disturbed by feeling tired or having little energy? Was it not at all, a few days, more than half the days, or nearly every day?
· Over the past two weeks, how many times were you disturbed by not wanting to eat or eating too much? Was it not at all, a few days, more than half the days, or nearly every day?
· Over the past two weeks, how many times were you disturbed by feeling bad about yourself, or you are a failure, or you have failed yourself or your family? Was it not at all, a few days, more than half the days, or nearly every day?
· Over the past two weeks, how many times were you disturbed by challenges putting your mind on what you are doing, like a church service or speaking with people? Was it not at all, a few days, more than half the days, or nearly every day?
· Over the past two weeks, how many times were you disturbed by moving or speaking so slowly that other people notice? Or in the opposite way, fidgeting so much that you move a lot more than how you used to do? Was it not at all, a few days, more than half the days, or nearly every day?
· Over the past two weeks, how many times were you disturbed by thinking to much or too many thoughts? Was it not at all, a few days, more than half the days, or nearly every day?
“Thinking too much” is a colloquial term used to indicate degrees of psychological distress in the study area11. An additional variable corresponding to the format of the PHQ-8 was therefore included, asking respondents if they “think too much”. This variable was not used in the formal assessment of depression risk but was instead used to triangulate the study with the previous qualitative study results (see S12: Supplementary analysis 1). 

Supplementary methods 3: Prior probability details  
Table S1. The a priori hypothesised associations between exposure and outcome variables in the structural equation model, the distributional form and type of prior, the supporting evidence, and associated hyperparameters. Key: ‘+’ = positive association; ‘-’ = negative association; ‘?’ = uncertain direction of the association; N = normal distribution, and B = beta distribution. 
	Outcome variable
	Expected association
	Exposure variable
	Distributional form of the priors
	Type of prior
	Prior evidence
	Picture of plot
	Hyperparameters

	Depression
	(+)  
	Food insecurity
	Normal
	Moderately informative
	Food insecurity is a widely recognised and strong social determinant of common mental disorders, including depression12-15. Food insecurity also appears to be a prominent stressor associated with psychological distress in the study site and other parts of Uganda11,16. 
	
	

	Depression
	(+) 
	Economic poverty
	Normal
	Moderately informative
	Economic poverty is also a widely recognised and strong social determinant of common mental disorders, such as depression14,15,17. Again, economic poverty also appears to be a prominent stressor associated with psychological distress in the study site and Uganda generally11,18. 
	[image: C:\Users\wolf5246\AppData\Local\Microsoft\Windows\INetCache\Content.Word\1. Depression ~ Food insecurity.png]
	

	Food insecurity
	(+) co-variance
	Forest use
	Beta
	Moderately informative
	Prior evidence from the study site suggests that legally and illegally harvested forest resources are an important source of food and income (used to purchase food) for some households, particularly in times of need11. And so, food-insecure households appear more likely to be forest users, but forest use alleviates food insecurity.  

	
	

	Food insecurity
	(-) 
	Farm size
	Normal
	Moderately informative
	Multiple on-farm factors influence food security, including absolute farm size19,20. Previous research found that small farm sizes were considered a major cause of food insecurity for residents11. 
	
	

	Food insecurity
	(+) 
	Economic poverty
	Normal
	Moderately informative
	In general, food insecurity and economic poverty are often closely tied and sometimes treated as sub-dimensions of general poverty (e.g., 15). Previous research within the study site suggests a strong association between food insecurity and economic poverty, with income often used to purchase food, especially in times of need11. 
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	Food insecurity
	(-) 
	Distance for forest reserve
	Normal
	Moderately informative
	Previous research suggests that crop-raiding may threaten food security in the study area and mostly occurs close to the forest edge11,21,22. 
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	Economic poverty
	(+) co-variance
	Forest use
	Beta
	Moderately informative
	Prior research in the study site suggests that legally and illegally harvested forest resources are to be an important source of income for some households; poor households are more likely to be forest users, but forest resource utilisation helps alleviate poverty11.
	
	

	Economic poverty
	(-) co-variance
	Farm size
	Beta
	Moderately informative
	Most land outside the forest reserves within the study site has been cleared for agriculture, meaning there is little available land for agricultural expansion23. Residents of the area reported rising land prices leading to increasingly inequitably distributed farm sizes between wealthier and poorer households11. 
	
	

	Depression
	(+) 
	Age
	Normal
	Moderately informative
	Although the association may not be linear, prior evidence suggests a general positive association between age and poor mental health in Uganda18,24.
	
	

	Depression
	(+) 
	Gender 
	Normal
	Moderately informative
	Evidence from Uganda indicates women may be at higher risk of poor mental health than men 16,18. Prior research in the case study suggests women might face greater threats to mental health due to having fewer assets and less income, greater childcare responsibilities, and other factors11. 
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	Depression
	(-) 
	Education
	Normal
	Moderately informative
	While the relationship between educational level and mental health can be complex14, educational attainment is often associated with socioeconomic status15. Some evidence for Uganda suggests higher levels of education are associated with better mental health18.
	
	

	Depression
	(-) 
	Social support
	Normal
	Moderately informative
	Significant evidence suggests those with less social support (from spouses, family, and friends) have worse mental health, including research in Uganda16,25,26. 
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	Depression
	(+/?) 
	Marital status: divorced or widowed  
	Normal
	Moderately informative
	Although married individuals tend to have better mental health, this relationship may be more complex is contexts where polygamy is common27,28. Prior evidence from Uganda suggests those who are divorced or widowed are at around double the risk of depression than the general population in Uganda18. We adopt a strongly informative prior for ‘divorced or widowed’ but a weakly informative prior for ‘never married’. 
	
	



	Depression
	(+/?) 
	Marital status: never married 
	Normal
	Weakly informative
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	Depression
	(-) co-variance
	General health 
	Beta
	Moderately informative 

	A large amount of research describes bi-directional co-morbidity between mental and physical health29. 
	
	

	Depression
	(+)  
	Alcohol consumption
	Normal
	Moderately informative
	Evidence suggests a positive association between drinking and depression risk, with the former tending to causally influence the latter30. 
	
	

	Depression
	(+)  
	Smoking
	Normal
	Moderately informative
	Tobacco smoking is often positively associated with depression risk, although the direction of causality is uncertain31. Some evidence that smoking might be a risk factor in Uganda24. 
	
	

	Depression
	(?)  
	Community name (all)
	Normal
	Weakly informative
	Prior research within the study site suggests community-level differences in access to utilities, markets, and sources of employment11. The inclusion of this variable controls for these differences. 
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Supplementary methods 4: FIES instrument  
The Food Insecurity Experience Scale (FIES) was used to estimate food insecurity. Rasch, two-parameter, and three-parameter logistic item response models were fit. The two-parameter model had 24.1 lower Akaike information criterion scores than the next best model, and so was chosen. This model had a RMSEA of 0.087 (95% CI 0.073 - 0.102), CFI = 0.971, TLI of 0.959, and SRMR of 0.051. Ten sets of plausible values were extracted, as above. 
The statements within the FIES were: 
· During the last 3 months, was there a time when you or others in your household worried about not having enough food to eat because of a lack of money or other resources?
· Still thinking about the last 3 months, was there a time when you or others in your household were unable to eat healthy and nutritious food because of a lack of money or other resources?
· Was there a time when you or others in your household ate only a few kinds of foods because of a lack of money or other resources?
· Was there a time when you or others in your household had to skip a meal because there was not enough money or other resources to get food?
· Still thinking about the last 3 months, was there a time when you or others in your household ate less than you thought you should because of a lack of money or other resources?
· Was there a time when your household ran out of food because of a lack of money or other resources?
· Was there a time when you or others in your household were hungry but did not eat because there was not enough money or other resources for food?
· Was there a time when you or others in your household went without eating for a whole day because of a lack of money or other resources?
· We would like to hear how you feel about some sayings. These sayings are going to be read to you. We would like you to tell us if you agree or disagree with these sayings using the answers given. Have you understood?


Supplementary methods 5: Asset index
A logistic principal component analysis was conducted with 21 household assets (Table S2). The number of principal components to estimate in the model was selected through an iterative process. This process involved repeating the logistic principal component analysis ten times, starting with extracting one component and ending with the extraction of ten. Out of these ten candidate models, we choose the one whose factor scores had the largest linear association with an external measure of subjective financial strain. This measure of financial strain is a single-item question recommended by the National Academy of Medicine[footnoteRef:1],32,33. This analysis suggested using nine principal components within the model (which explained 85.7% of the total variance). The first component was used as a proxy for economic poverty.  [1:  “In the past month, how hard has it been for you to pay for the things you need the most like food, medicine, or clothing? Was it hard or not hard?” If hard: “Was it very hard, hard, or a bit hard?” ] 

Table S2. Household assets that were include (‘Yes’) or excluded (‘No’) in a logistic principal component analysis to construct an asset index, used as a proxy for economic poverty.
	Assets 
	Included

	A gas cooker
	No

	At least two sets of clothes for every person in the household
	Yes

	Two goats
	No

	At least two meals per day
	Yes

	Mains electricity
	No

	A wooden bed (frame)
	Yes

	A big solar panel 
	Yes

	At least two Jerry cans
	Yes

	One mattress or more
	Yes

	A television
	No

	Brick walls for your house
	Yes

	A motorbike
	No

	Two hoes 
	Yes

	A blanket for every person in the household
	Yes

	A bank account
	No

	A bicycle
	Yes

	A water tank
	No

	A pair of shoes for every member of the household
	Yes

	Iron sheets on your roof
	Yes

	A radio
	Yes

	Three saucepans
	Yes

	Solar battery
	No

	A mobile phone
	Yes

	Two or more plastic chairs
	Yes

	A car
	No

	A fridge
	No

	A cement floor for your house
	Yes

	A member in a savings group
	Yes

	A sofa
	Yes

	Two or more wooden chairs
	Yes

	Soap
	Yes




Supplementary methods 6: Forest instrument  
We designed an instrument with seven Likert-scaled items to estimate forest use. Parallel analysis and exploratory factor analysis with the training data were performed, followed by confirmatory factor analysis with the test data. Parallel analysis with the training set suggested the extraction of two factors. Exploratory factor analysis suggested that four items were heavily loaded on the first factor, two items were cross-loaded, and the final item was heavily loaded on the second factor. Therefore, a two-factor graded response model was fit (Table S3). This model had an RMSEA of 0.087 (95% CI 0.068 - 0.106), CFI of 0.966, TLI of 0.941, and SRMR of 0.048. The four items heavily loaded on the first factor specifically related to food and income, while the three items heavily loaded on the second factor related to non-specific forest dependence. Therefore, one set of plausible values associated with the first dimension – deemed most relevant for this study – were extracted from each imputed dataset. 
Table S3. Loadings within two-factor graded response model. Ten sets of plausible values of the first factor were extracted and used in the primary analysis. 
	Statement 
	First factor
	Second factor

	Your household gets things from the forest that help you a lot.

	 
	0.787

	Your household gets good money from things in the forest.

	0.860
	

	The forest helps you buy things you need, like food, school fees, or medicine.

	0.888
	

	It would be very bad for your household if you could not get things from the forest.

	0.261
	0.638

	Your household gets food from the forest.

	0.771
	

	Getting things from the forest helps your household to survive.

	0.305
	0.682

	Your household would have no money or food if you could not go to the forest.
	0.744
	



Supplementary methods 7: Land instrument
We designed an instrument with six Likert-scaled items to estimate land size. Again, the same steps described to estimate latent depression symptom severity (S2: Depression instrument) were repeated. This analysis suggested the extraction of one factor, and so a one-factor graded response model was fit. This model had an RMSEA of 0.080 (95% CI 0.059 - 0.103), CFI of 0.970, TLI of 0.951, and SRMR of 0.057. As above, one set of plausible values were extracted from each of the imputed datasets.
The statements within the land instrument were:
· Your household’s farm is bigger than most others in this community.
· Your household’s farm is big enough for you to get the things you need, like food, school fees, or medicine.
· Your household struggles because you do not have enough land.
· Your household has enough land to live well.
· Your household gets good money from your farm.
· Your household’s farm is smaller than most others in this community.
 


Supplementary methods 8: Social support instrument 
Social support was estimated using a modified version of the Multidimensional Scale of Perceived Social Support (MSPSS) 34-36. The MSPSS is used to estimate latent social support from three sources; friends, family, and significant others. The modification of the MSPSS involves using six of the 12-items, as indicated by Slavin, et al. 37. We further simplified the instrument by reducing the number of response levels from seven to five to simplify. Furthermore, we also altered some of the phrases and changed from the first to the second person following piloting. For instance, one of the original statements is “I can count on my friends when things go wrong”, which we changed to “You know your friends will be around to help when trouble finds you.”
The modified version of the MSPSS was used to estimate latent social support, following steps similar to those described in the main text for estimating latent depression. The parallel analysis with the training data suggested the extraction of two factors. Subsequent exploratory factor analysis using all responses suggested three items were heavily loaded onto the first factor, one item was cross-loaded, and two items were loaded on a second factor (Table S4). This model had an RMSEA of 0.083 (95% CI 0.061 - 0.107), CFI of 0.970, TLI of 0.944, and SRMR of 0.057. The first factor related to social support from family or one’s partner, which was deemed more relevant than support from friends, and therefore ten sets of plausible values associated with the first factor were extracted. 
Table S4. Loadings within two-factor graded response model. Ten sets of plausible values of the first factor were extracted and used in the primary analysis. 
	Statement 
	First factor
	Second factor

	There is a special person around you when you are in need.

	0.578
	

	Your family tries to help you.

	0.864
	

	You get the comfort and support you need from your family.

	0.902
	

	You know your friends will be around to help when trouble finds you.

	
	0.819

	You can talk about your problems with your friends.

	
	0.711

	There is a special person with whom you can share joys and sorrows.
	0.327
	0.440




Supplementary methods 9: Patterns of missing data 
Approximately 0.2% of the data were missing (Figure S1). This missingness is partly attributed to one of the questions (indicated by ‘SOCJOY’) mistakenly not being asked in an early version of the survey. Additionally, several respondents did not wish to respond to questions about their land size (e.g., those questions staring with the indicator ‘LAND…’). 

Figure S1. Patterns of missing data within our data. 
Supplementary methods 10: MICE 
Missing values were assumed to be missing at random in relation to the response variable and so were substituted with synthetic values through multivariate imputation by chained equations, using the ‘mice’ package38. This imputation created ten datasets containing the imputed data. Ordinal variables were imputed using proportional odds models, numeric variables with predictive mean matching, and unordered categorical variables with polytomous logistic regression. The pre- and post-imputation distributions of these variables were consistent. 


Supplementary methods 11: Model diagnostics 
The models were evaluated according to the ten steps described in the When to worry and how to Avoid the Misuse of Bayesian Statistics (WAMBS)-Checklist39.
1. “Do you understand the priors?”: TP discussed the priors (shown in S3: Prior probability details) with EJMG and AK. 
2. “Does the trace-plot exhibit convergence?”: We inspected the trace-plots, potential scale reduction factor from the Gelman-Rubin Diagnostic, and the Geweke Diagnostic for the model run with the first of the ten imputed datasets. These diagnostics suggested the models had converged, with equality between the first and second half of iterations. 
3. “Does convergence remain after doubling the number of iterations?”: The number of pre- and post-burn-in iterations doubled to 8,000 each (16,000 in total), and trace plots, potential scale reduction factor, and Geweke Diagnostic were re-examined. These results suggested that local convergence was not an issue.
4. “Does the histogram have enough information?”: We inspected the histograms of estimates in each iteration, and there appeared to be sufficient information to approximate the posterior, with a single clear peak and sloping sides for each parameter.
5. “Do the chains exhibit a strong degree of autocorrelation?”: We found a small amount of autocorrelation, but it was not accompanied by convergence issues, so it was not concerning.
6. “Does the posterior distribution make substantive sense?”: The posterior distributions were consistent with our hypothesis and a plausible mean and spread.  
7. “Do different specifications of the multivariate variance priors influence the results?” We re-run the model with a multivariate variance prior of “gamma(1, 0.05)”, which had no discernible effect on the posterior distribution. 
8. “Is there a notable effect of the prior when compared with noninformative priors?”. We repeated the analysis with the software’s default weakly informative priors, with no discernible effect on the posterior distribution. 
9. “Are the results stable from a sensitivity analysis?” We re-ran the analysis twice, first increasing all hyperparameters (e.g., shifting from N(0.25, 4) to N(0.50, 4)), then decreasing them (e.g., shifting from N(0.25, 4) to N(0.00, 4)). These changes had no discernible effect on the posterior distribution. 
10. “Is the Bayesian way of interpreting and reporting model results used?” We presented the median, 95% and 50% credibility intervals of the posterior distribution.


Supplementary methods 12: Supplementary analysis 1
We modelled the association between “thinking too much” (the outcome variable) and latent depressive symptom severity (using the raw PHQ-8 scores as the exposure variable) within a Bayesian ordinal regression. We used the software’s default weakly informative priors. The models were fitted with a logit link function and were run for 4000 burn-in and 4000 post-burn-in iterations across four Markov chains and using the Markov Chain Monte Carlo sampler. The analysis was repeated with all ten imputed datasets, and the prior distributions were pooled. PHQ-8 scores were strongly positively correlated with “thinking too much” (Table S5). 
Table S5. The results of an ordinal logistic regression examining the association between “thinking too much” and Patient Health Questionnaire (PHQ-8) scores on the log-odds scale. 
	Variable
	Estimate 
	Standard error
	95% CI

	Threshold one (Not at all | Few days)
	1.08      
	1.19
	0.77-1.53

	Threshold two (Few days | More than half the days)
	9.46
	1.21  
	6.49-13.89

	Threshold three (More than half the days | Nearly every day)
	19.19
	1.23
	12.88-28.83

	PHQ-8 score
	1.27
	1.02  
	1.22-1.31


 


Supplementary methods 13: Supplementary analysis 2
We repeated the primary analysis but replaced depressive symptom severity with “thinking too much”. Assuming that responses to “thinking too much” were driven by an underlying latent variable, we scaled and centred the variable and treated it as continuous. The same priors, number of iterations and chains, seed, and sampling algorithm as used in the main analysis was also used here.
The results of this analysis were generally consistent with the primary analysis (Figure S2). However, in contrast with the primary analysis, age had a significant positive association with “thinking too much”, but gender and education did not. Further analysis would be needed to understand these differences. However, these results suggest that “thinking too much” and depression may affect slightly different demographic groups. 
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Figure S2. The coefficient estimates from the Bayesian structural equation model using data from 695 respondents. The vertical green line represents the point estimate (median of the posterior distribution), the dark purple line represents the 95% credibility interval, and the shaded area represents the 50% credibility interval. The estimated associations between depressive symptom severity and the community dummy variables are not shown. Coefficient estimates are presented in standard deviations.
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