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Abstract

:

The organic food market’s recent rapid global growth reflects the public’s interest in buying certified organic foods, including packaged products. Our analysis shows that packaged foods containing fewer ingredients associated with negative public health outcomes are more likely to be labeled organic. Previous studies comparing organic and conventional foods focused primarily on nutrient composition. We expanded this research by additionally examining ingredient characteristics, including processing and functional use. Our dataset included nutrition and ingredient data for 8240 organic and 72,205 conventional food products sold in the U.S. from 2019 to 2020. Compared to conventional foods, organic foods in this dataset had lower total sugar, added sugar, saturated fat and sodium content. Using a mixed effects logistic regression, we found that likelihood of classification as organic increased as sodium content, added sugar content and the number of ultra-processed ingredients and cosmetic additives on the product label decreased. Products containing no trans-fat ingredients were more likely to be labeled organic. A product was more likely to be classified “organic” the more potassium it contained. These features of organic foods sold in the U.S. are significant because lower dietary ingestion of ultra-processed foods, added sugar, sodium and trans-fats is associated with improved public health outcomes.






Keywords:


organic products; conventional products; product attributes; ultra-processed foods; packaged foods; processed foods; hyper-palatable foods; nutritional quality; nutrient composition; cosmetic additives












1. Introduction


People who purchase organic foods often cite “health” as their reason for choosing organic over conventional foods [1,2,3,4,5,6,7,8] and consider organic processed foods as more healthful than conventional processed foods [9,10]. In order for a food to be U.S. Department of Agriculture (USDA) certified organic, it must comply with U.S. federal regulations regarding cultivation, formulation and production [11]. These regulations include limiting the use of synthetic pesticides, fertilizers, antibiotics and food additives; fewer than 40 synthetic additives are permitted in processed organic products [11,12]. As the availability of organic packaged and processed foods continues to grow [13], both shoppers and researchers raise questions about comparative healthfulness of conventional and organic packaged and processed foods. A cross-sectional study of the U.S. packaged food and beverage supply in 2018 reported that 71 percent of the products were classified as ultra-processed [14]. Approximately 60 percent of the calories consumed by U.S. persons over the age of two years old came from ultra-processed foods and beverages, according to two separate studies spanning 2000–2012 [15,16]. U.S. youths aged 2–19 years exhibit even higher consumption of calories from ultra-processed foods, averaging 67 percent—a 6 percent increase in intake over the last two decades [17]. Data on the Canadian diet, which contains a similar proportion of calories from ultra-processed foods, shows a 50 percent increase in consumption of ultra-processed foods from 1953 to 2001 [18].



For many varieties of processed foods, both conventional and USDA-certified organic options are now available. According to a recent systematic review, a diet high in organic foods has been epidemiologically linked to lower risks of some cancers, overweight/obesity and type 2 diabetes [19]. There are several possible mechanisms linking organic foods to health benefits, including reduced exposure to synthetic pesticides, differences in lifestyle factors between individuals who purchase organic and conventional foods, and differences in nutrient profiles between organic and conventional foods [19]. One additional possible mechanism, relevant to the packaged food market, is potential differences in the extent of processing between organic and conventional food products.



Two prior studies of the healthfulness of organic packaged or processed foods focused exclusively on nutrients and nutrient profiles. A 2014 study conducted in the United States used a nutrient profiling system, NuVal [20], to compare 829 organic and conventional ready-to-eat breakfast cereals [21]. A 2020 study conducted in Italy reviewed the differences in calories, total fat, total carbohydrates, total sugar, total protein, saturated fat and salt content in 569 food product pairs [22]. Both studies concluded that organic packaged foods were not of superior nutritional quality to conventional foods according to nutritional parameters they considered. However, these studies had small sample sizes and limited coverage of the processed food market, with one study only including one category, ready-to-eat breakfast cereals. In this study, we used a dataset representative of the U.S. packaged and processed food market to overcome the limitations in prior studies, including both nutrient information and degree of processing, as proposed by Poti et al. (2017), to assess healthfulness of food products.



Degree of processing has been proposed as a useful metric for assessing processed food healthfulness [23]. Packaged and processed foods can be categorized along a continuum from unprocessed to ultra-processed based on the nature, extent and purposes of the industrial processes used to produce them [24]. Two studies that evaluated the degree of food processing of national marketplaces (one in New Zealand and the other in the United Kingdom) used nutrient profiling methods to show that the nutritional quality of a diet/food decreases along the processing continuum [25,26]. Generally, the higher the degree of processing of foods, the more calorically dense [27,28,29,30,31] and higher in trans-fat [31,32,33,34], saturated fat [15,29,30,31,32], added sugars [31,32,35,36,37] and sodium [15,26,34,35] they are, and thus, highly processed foods are regarded as generally of poorer nutritional quality [23,25,29]. These components are linked to adverse health outcomes: trans-fat intake is linked to increased risk for type 2 diabetes, cardiovascular disease and risk of mortality [38,39]; sodium intake is also linked to increased risk of mortality [40] and high blood pressure [41]; added sugar intake is associated with a higher risk of cardiovascular disease mortality [42]; while low saturated fat intake is associated with a reduced risk of cardiovascular disease [43]. The U.S. Dietary Guidelines state that “the food components of added sugars, solid fats and sodium…are consumed in excess of recommendations,” highlighting these as components to limit [44].



Higher intake of ultra-processed foods is associated with a concomitant decrease in disease-preventing vegetable intake [26,45] and increased risk of wheezing or asthma in teens [46,47], depression [48,49], mortality [50,51,52,53] and chronic diet-related diseases such as metabolic syndrome [54,55,56,57], obesity [23,58,59,60,61,62], type 2 diabetes [63,64], hypertension [65], heart disease [66], stroke [66] and cancer [67,68,69] in adults. A meta-analysis of 43 studies on ultra-processed foods and chronic disease risk found consumption of ultra-processed food was associated with an increased risk of overweight, obesity, abdominal obesity, all-cause mortality, metabolic syndrome and depression in adults [47]. For these reasons, Canada, Mexico and Brazil, among others, recommend that people limit consumption of ultra-processed foods [70,71,72,73,74].



In addition to nutrient components, ultra-processed foods also contain a variety of food additives, some of which are known to be harmful. Evidence suggests that consumption of food additives found in ultra-processed foods, including additives added to affect the perception of sensory characteristics (such as artificial colors, flavors and sweeteners, hereafter referred to as cosmetic additives), as well as nitrates, phosphates and preservatives, may increase chronic disease burden [67,75,76,77,78,79,80]. In a 2018 policy statement, the American Academy of Pediatrics raised concerns about children’s exposure to food additives (specifically, “colorings, flavorings and chemicals deliberately added to food during processing”) and adverse health effects in children [81]. “Cosmetic additives” are defined as ingredients used to artificially enhance the food’s sensory characteristics (i.e., produce desirable characteristics or mask undesirable characteristics) and increase their sensory appeal and palatability (e.g., flavors, flavor enhancers, colors and sweeteners) [82]. Hyper-palatable foods are noted for their ability to trigger/alter neurobiological reward systems and use of additives to maximize consumption of such foods, thus contributing to high public health costs [83,84,85]. Schulte et al. (2015) found that a food’s degree of processing was a strong positive predictor of its potential to be associated with addictive-like eating behavior [86]. Hyper-palatable foods are typically classified based on nutritional characteristics such as high caloric, sugar, fat and/or sodium content [87]. Cosmetic additives enhance the hyper-palatability of the food, for example by increasing their visual appeal [88]. Following published research, we use cosmetic additive content as an indicator of hyper-palatable foods that may promote obesity and chronic disease [67,75,76,77,78,79,80,81].



The aim of this study is to determine whether there are differences in the healthfulness of organic and conventional packaged and processed foods by comparing degree of processing (as indicated by ultra-processed ingredient content), hyper-palatability (as indicated by cosmetic additive content) and nutritional quality across a large dataset representative of the U.S. packaged and processed food market.




2. Materials and Methods


2.1. Food Product Dataset


The packaged and processed food dataset used for this study was purchased from Label Insight, A Nielsen IQ Company, which captures images of product packaging and compiles and digitizes label information for food products sold in U.S. supermarkets and big box stores. Label Insight’s product data, gathered from national, regional, specialty and local grocery retailers, represents 85% of total annual sales volume for consumer products sold in the United States [30]. The dataset included nutrition and ingredient data for 72,205 conventional and 8240 organic food products captured by Label Insight between the dates of 31 December 2018 and 7 January 2021. Ingredient parsing errors were reviewed and resolved in the overall dataset.




2.2. Ingredient Classification


The U.S. Department of Agriculture defines “unprocessed agricultural products” as agricultural products that have not been subject to any processing beyond heating, refrigerating and freezing, peeling, cutting, grinding, drying or pasteurization [89]. Similarly, the International Food Information Council’s definition of processed food categories is broad, not distinguishing between categories and leading to potential overlap [90]; it was also found to underestimate the percentages of foods that are highly processed [91]. Here we distinguish products along the continuum of processed foods, ranging from unprocessed to ultra-processed by applying the NOVA framework, which classifies foods and drinks into one of four categories: Group 1, Unprocessed or minimally processed foods; Group 2, Processed culinary ingredients; Group 3, Processed foods; Group 4, Ultra-processed food and drink products, as described in the published literature [24,82,92,93,94,95,96]. In addition to products, ingredients can also be classified according to the degree of processing [24]. The presence of just one ultra-processed ingredient can be sufficient to classify a product as ultra-processed [24,93]. We classified all ingredients in our dataset based on the NOVA system and determined how many ingredients in each product were ultra-processed. Cosmetic additives, a subset of ultra-processed ingredients, were defined by Monteiro et al. and include flavors, flavor enhancers, colors, emulsifiers/emulsifying salts, sweeteners, thickeners, anti-foaming agents, bulking agents, carbonating agents, foaming agents, gelling agents and glazing agents [97].



To determine which ingredients are ultra-processed, and which of those are cosmetic additives, we reviewed the function of every ingredient in our product dataset by referencing the U.S. Code of Federal Regulations [98], Evaluations of the Joint Food and Agriculture Organization of the United Nations/World Health Organization Expert Committee on Food Additives [99], and the Codex General Standard for Food Additives database [100]. Ultra-processed ingredients fall into two categories: (1) classes of food additives with an ultra-processing function and (2) food substances of no or rare culinary use that are used only in the manufacture of ultra-processed foods [82,93]. Food substances of no or rare culinary use (e.g., pea protein isolate) were classified based on similarity to a directly specified ultra-processed substance (e.g., soy protein isolate) [93]. In cases where the regulatory references listed multiple functions for an ingredient, we determined the primary function by reviewing the ingredient lists for a randomized sample of products within each of the product categories in which the ingredient was used and determined the function in those products. When multiple functions were applicable for an ingredient, we assigned the functions according to product “aisle”, a broad categorization for categories of related products. Supplementary Table S1 provides a summary list of the ingredients we identified as ultra-processed and as cosmetic additives.




2.3. Overall Dataset Analysis


The primary goal of this study was to assess the relationships between a suite of product characteristics and USDA-certified organic status. Our primary statistical outcome was “organic status,” and our set of initial predictors included total ingredient count, ultra-processed ingredient count, cosmetic additive count, non-cosmetic additive count, calories, total sugar, added sugar, saturated fat, sodium, potassium and trans-fat. From these variables, we calculated for each product the percent of ultra-processed ingredients that were cosmetic additives and the percent of total sugar that was added sugar. Calories, total sugar, added sugar, saturated fat, sodium and potassium were each evaluated and reported in terms of mass per 100 g serving. Trans-fat is a binary variable for whether trans-fat-containing ingredients were listed in the ingredient list. Ingredients classified in this study as containing trans-fat are listed in Supplementary Table S2. Summary statistics were calculated for each variable of interest stratified by organic status, with continuous variables reported using mean, median and standard deviation, and categorical variables reported using frequency and percentages.




2.4. Imputation of Missing Data and Sensitivity Analyses


Not all nutrients appear on all food labels; added sugar, potassium and saturated fat were the most omitted nutrients on nutrient labels in our dataset (Table 1). Therefore, we used imputation by Random Forest [101,102] to impute missing data for our primary analysis. Due to its robustness for addressing multicollinearity issues, variables that were highly correlated, such as grams of total sugar and grams of added sugar, were both included in the imputation model, in addition to food “aisle” (a broad categorization variable consisting of 51 groups), total ingredient count, ultra-processed ingredient count, cosmetic additive count, non-cosmetic additive count, calories, saturated fat, sodium, potassium and trans-fat. The variables “percent of sugar that was added” and “percent of ultra-processed ingredients that were cosmetic additives” were calculated following the imputation of missing values for sugar, added sugar, ultra-processed ingredient count and cosmetic additive count. We conducted our primary analysis on the imputed data set. We further conducted two sets of sensitivity analysis: (1) complete case analysis (i.e., an analysis including only those products with values for all included variables, corresponding to 3661 organic and 28,596 conventional products), and (2) assuming missing values to be 0 (e.g., missing data for added sugar is assumed to be 0 g of added sugar).




2.5. Modeling Statistical Relationships between Organic Certification and Product Characteristics


The log-odds of a food product being USDA-certified organic were modeled using a generalized linear mixed model with logit link function, nested within food category (a narrow categorization variable nested within aisle, n = 996; Supplementary Table S3) via random intercepts. This approach allows a consideration of the collective effects of nutrient and ingredient characteristics on organic status in a comprehensive manner while accounting for food category, a likely strong driver of differences in these variables among foods. The independent variables included in the model were: saturated fat (10 g/100 g serving), added sugar (10 g/100 g serving), sodium (100 mg/100 g serving), potassium (100 mg/100 g serving) and trans-fat (binary Yes/No) and either ultra-processed ingredient count or cosmetic additives ingredient count. Calorie count was excluded given its dependence on the combination of added sugar and saturated fat. Data were analyzed using R software version 4.0.3, and SAS software version 9.4, and statistical significance was determined by a p-value ≤ 0.05.





3. Results


3.1. Data Overview


Table 2 provides the summary statistics for the presence of ultra-processed ingredients and cosmetic additives with no stratification by or correction for food aisle or category. Mean numbers of ultra-processed and cosmetic additives were clearly different between organic and conventional products in the overall dataset.



Table A1 lists the mean concentrations of nutrients in organic and conventional food products in our dataset, with no stratification by or correction for food aisle or category. We include means for both for the subsets of products that have nutrient values listed on the label, and the overall product dataset whereby missing nutrient values were imputed, as described in Section 2. In Table A2 we list the mean concentrations of nutrients, and minimum and maximum values for organic and conventional food products in our dataset stratified by 51 aisles for products that had complete nutritional information available.



Compared to conventional foods, organic foods in this dataset had lower total sugar, added sugar, saturated fat and sodium content (Table A1). Further, 685 (8%) of 8240 organic products contained an ingredient that we classified in this study as trans-fat containing (Supplementary Table S2), while 40% of conventional products, or 28,841 products out of 72,205, contained such ingredients. We note that since the mean values listed in Table A1 apply to the entire dataset, without separation of product categories, mean concentrations of nutrients per 100 g serving presents a very generalized characterization of products in the marketplace. Potentially erroneous nutrient values due to labeling errors or rounded values may impact the accuracy and precision of calculated values listed here. Analysis of all products in the dataset, including products with imputed missing data produced results that were overall similar to the mean concentrations calculated for the subsets of products with complete nutrient information (Table A1).




3.2. Modeling Relationships between Organic Status and Nutrient and Ingredient Characteristics


Table 3 and Table 4 present the results from our primary mixed logistic regression modeling in terms of odds ratios and 95% confidence intervals for the entire product dataset. Products with missing nutrient values were assigned imputed values, as detailed in Section 2.4. The independent variables included in the model were: saturated fat (10 g/100 g serving), added sugar (10 g/100 g serving), sodium (100 mg/100 g serving), potassium (100 mg/100 g serving) and trans-fat (binary Yes/No) and either ultra-processed ingredient count or cosmetic additives ingredient count. The mixed effects model, with food category included as a random effect, allowed us to consider the collective effects of nutrient and ingredient characteristics on organic status in a comprehensive manner while accounting for food category, a likely strong driver of differences in these variables among foods. We found that the odds of a product being certified organic decreased by 32% for each additional ultra-processed ingredient it contained (Odds Ratio 95% CI: 0.67–0.69, p < 0.001) (Table 3). The odds of organic classification decreased by 37% for each additional cosmetic additive ingredient a product contained (Odds Ratio 95% CI: 0.61-0.64, p < 0.001) (Table 4). Additionally, we found that the odds of organic status classification decreased with increasing added sugar and sodium and increased with increasing potassium (Table 3). The odds of organic classification decreased relative to the presence of ingredients classified in our study as trans-fat containing (Table 3, Odds Ratio 0.31, 95% CI: 0.28–0.34). Amount of saturated fat per serving was not significantly related to organic status (Table 3 and Table 4).




3.3. Sensitivity Analyses


Our complete case analysis assessed 3661 organic and 28,596 conventional food products for which all nutritional information were available for the parameters included in our mixed logistic regression model (Table 5 and Table 6). In the complete case analyses, we found similar directional and significant associations to the primary analysis of dataset with the imputed values. Specifically, for the complete case analysis (Table 5 and Table 6) we found decreased odds of organic classification with either increasing number of ultra-processed ingredients or increasing number of cosmetic additives; increasing added sugar and sodium content; and decreasing potassium, comparable to the models including the full dataset with imputed missing values (Table 3 and Table 4). For the complete case analysis, we noted a key difference regarding saturated fat. For the complete case dataset, the odds of being labeled organic decreased as saturated fat content increased, whereas there was no significant relationship between saturated fat and organic status in our assessment of the dataset with imputed missing values.



We also conducted a sensitivity analysis that assigned a value of zero to all nutrient parameter values used in our model that were missing from product labels in our dataset (Table A3 and Table A4). Assuming all missing values represent 0 (i.e., if added sugar was missing, we assume 0 g of added sugar), we find similar associations to the primary and complete case analyses for ultra-processed ingredients, cosmetic additives, sodium and potassium. For the dataset with missing nutrient parameter values assigned to zeros, no statistically significant effects were observed for added sugar and saturated fat (Table A3 and Table A4).





4. Discussion


To our knowledge, this is the first study to compare healthfulness of organic versus conventional packaged and processed foods comprehensive of the entire U.S. market. Further, this is the first study to use metrics of processing and hyper-palatability in addition to nutritional quality to assess healthfulness in packaged and processed foods by organic status. Earlier studies of organic and conventional packaged foods focused on limited number of products [21,22]. Our study, with a dataset representing 85% of packaged and processed foods sold in the United States, shows that organic packaged and processed foods in the U.S. are significantly different than conventional alternatives, based on metrics of nutritional quality as well as indicators of degree of processing and hyper-palatability.



Our analysis included 80,445 food products and beverages sold in the U.S. spanning 996 food categories. In our analysis of the U.S. packaged and processed food market, foods with fewer ultra-processed ingredients, fewer cosmetic additives, no ingredients containing trans-fat, less sodium, less added sugar and more potassium had greater odds of being labeled organic. Importantly, by including food category as a random effect within our analyses, we accounted for differences between food categories with respect to these variables, indicating that the observed differences are not limited to specific sub-categories of packaged and processed foods nor an artifact of the distribution of product samples across and within these categories. The findings for added sugar, sodium and potassium content were particularly interesting. Among the nutrient parameters included in our model, added sugar had the strongest effect, with, depending on the model, 12–15% decreased odds of a product being labeled organic for each 10 g increase in added sugar per 100 g product serving (Table 3 and Table 4). The effect size for sodium and potassium were smaller, yet statistically significant: 3–4% decreased odds of a product being labeled organic for each 100 mg increase in sodium per 100 g product serving; and 2% increased odds of a product being labeled organic for each 100 mg increase in potassium per 100 g product serving. Potassium content may indicate higher content of unprocessed/minimally processed ingredients, given that fruit, vegetables, vegetable juices, dairy, coffee and tea are the top five food sources of potassium in the U.S. diet [97] and that the use of potassium salts for potassium fortification in U.S. foods is currently uncommon (fewer than 5% of packaged and processed foods in our database include potassium salts). We did not include caloric density in our mixed logistic regression model due to high multicollinearity of calorie content with added sugar and saturated fat. However, the decreased odds of being classified organic with increasing added sugar (Table 3) and saturated fat (Table 5 and Table 6) may indicate a potential association between caloric density and organic status. Overall, we report several novel links between organic status and nutrients in packaged food sold in the U.S.



When limiting our analysis to only include products with complete nutritional label information (complete case analysis, Table 5 and Table 6), every 10 g increase in saturated fat (a nutrient parameter associated with diet-related chronic disease) per 100 g product serving was associated with a 15–18% (depending on the model) decreased odds of being labeled organic. Conversely, when assuming the missing values to be zero, as in our second sensitivity analysis, increasing saturated fat was not associated with organic status (Appendix A Table A3 and Table A4). Future work should further study the possible relationships between saturated fat and organic status in packaged and processed foods sold in the U.S.



Most prior assessments of differences in healthfulness between organic and conventional foods have focused on nutritional differences. Health experts have suggested that consumers, researchers and regulators need broader, more inclusive metrics to identify the most healthful foods and dietary patterns. Considering degree of processing in conjunction with nutritional quality may be one such approach [23], given the associations between ultra-processed foods and adverse health outcomes. Assessing hyper-palatability could also be useful as hyper-palatable foods disrupt appetite regulation, which can lead to compulsive overeating in part by stimulating “reward eating” and by suppressing satiety signaling (i.e., changing the homeostatic set point for energy balance/body weight) [103,104,105]. Here, with the finding that the odds of being labeled organic decreased as ultra-processed ingredient number or cosmetic additive number increased, we show that organic product certification can be a proxy for less ultra-processed and thus more healthful products.



The limitation of the present study is the difference between the number of organic and conventional products analyzed, which reflects the current state of the U.S. packaged food market. Further, while the organic packaged and processed foods analyzed here differed significantly from conventional packaged and processed foods, ultra-processed organic foods are not, in principle, as healthful as fresh, unprocessed or minimally processed organic foods. As such, shoppers should limit consumption of ultra-processed foods in general, in keeping with widely accepted dietary guidance. Additional research is necessary to confirm and characterize the relationships between organic processed or minimally processed—but not ultra-processed—packaged food consumption and health promotion.




5. Conclusions


Our study builds on prior research by using product metrics closely tied to adverse health outcomes such as proportion of ultra-processed ingredients in addition to nutritional quality to assess packaged and processed food healthfulness. We show that there are differences in the measures of healthfulness between conventional and organic packaged foods in the U.S. Overall, organic foods contain fewer ultra-processed ingredients and cosmetic additives and exhibit higher nutritional quality. These features of organic foods sold in the U.S. are significant because lower dietary ingestion of ultra-processed foods, added sugar, sodium and trans-fats is associated with improved public health outcomes.
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Table A1. Nutritional characteristics for organic and conventional products per 100 g serving for 8240 organic and 72,205 conventional products.






Table A1. Nutritional characteristics for organic and conventional products per 100 g serving for 8240 organic and 72,205 conventional products.





	

	
Organic Products, Arithmetic Means and Standard Deviations

	
Conventional Products, Arithmetic Means and Standard Deviations




	

	
Products with Nutrient Value Listed *

	
All Products #

	
Products with Nutrient Value Listed *

	
All Products #






	
Calories per 100 g

	
202 (181)

	
202 (181)

	
265 (169)

	
265 (169)




	
Total sugar (g/100 g)

	
11.4 (15.0)

	
11.3 (14.9)

	
16.5 (20.5)

	
16.4 (20.4)




	
Added sugar (g/100 g)

	
7.3 (13.3)

	
7.2 (12.6)

	
14.2 (20.8)

	
13.5 (19.7)




	
Saturated fat (g/100 g)

	
3.0 (6.3)

	
2.7 (5.9)

	
4.6 (6.2)

	
4.1 (5.9)




	
Sodium (mg/100 g)

	
273 (507)

	
273 (506)

	
470 (773)

	
469 (772)




	
Potassium (mg/100 g)

	
230 (500)

	
239 (392)

	
225 (335)

	
232 (244)








* Only products that had the value listed for the specific nutrient are included in the calculation of mean values in this column. # “All products” included products with imputed missing data.
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Table A2. Nutritional characteristics by 51 aisles for organic and conventional products per 100 g serving for 3661 organic and 28,596 conventional products that had complete nutritional information.






Table A2. Nutritional characteristics by 51 aisles for organic and conventional products per 100 g serving for 3661 organic and 28,596 conventional products that had complete nutritional information.





	

	
Organic Products

	
Conventional Products




	

	
Arithmetic Means

(Min-Max)

	
Arithmetic Means

(Min-Max)






	
Baby food




	
Calories per 100 g

	
127 (0–571)

	
142 (0–650)




	
Added sugar (g/100 g)

	
NA

	
NA




	
Saturated fat (g/100 g)

	
0.3 (0–12.5)

	
1.3 (0–25.0)




	
Sodium (mg/100 g)

	
36 (0–929)

	
54 (0–600)




	
Potassium (mg/100 g)

	
214 (0–1689)

	
272 (0–2714)




	
Bakery




	
Calories per 100 g

	
283 (283–283)

	
392 (13–656)




	
Added sugar (g/100 g)

	
NA

	
29.1 (0–70.0)




	
Saturated fat (g/100 g)

	
3.0 *

	
4.5 (0–20.0)




	
Sodium (mg/100 g)

	
162 *

	
292 (36–667)




	
Potassium (mg/100 g)

	
129 *

	
166 (0–750)




	
Baking and dessert mixes




	
Calories per 100 g

	
389 (197–500)

	
384 (88–783)




	
Added sugar (g/100 g)

	
33.4 (0–82.8)

	
33.6 (0–95.0)




	
Saturated fat (g/100 g)

	
3.4 (0–16.7)

	
3.4 (0–29.6)




	
Sodium (mg/100 g)

	
515 (0–1053)

	
510 (0–4000)




	
Potassium (mg/100 g)

	
3393 (0–16,333)

	
170 (0–1541)




	
Baking decorations




	
Calories per 100 g

	
558 (400–636)

	
411 (0–656)




	
Added sugar (g/100 g)

	
56.2 (31.8–95.8)

	
58.7 (0–100.0)




	
Saturated fat (g/100 g)

	
21.2 (0–31.8)

	
10.1 (0–32.1)




	
Sodium (mg/100 g)

	
83 (0–182)

	
131 (0–485)




	
Potassium (mg/100 g)

	
206 (0–605)

	
151 (0–588)




	
Baking ingredients




	
Calories per 100 g

	
430 (118–600)

	
310 (35–600)




	
Added sugar (g/100 g)

	
37.9 (0–57.1)

	
33.4 (0–66.7)




	
Saturated fat (g/100 g)

	
15.3 (0–26.7)

	
8.8 (0–28.6)




	
Sodium (mg/100 g)

	
13 (0–107)

	
51 (0–2154)




	
Potassium (mg/100 g)

	
290 (0–600)

	
160 (0–800)




	
BBQ and other sauces




	
Calories per 100 g

	
114 (31–233)

	
153 (0–867)




	
Added sugar (g/100 g)

	
15.3 (0–46.7)

	
18.2 (0–66.7)




	
Saturated fat (g/100 g)

	
0.4 (0–4.2)

	
0.8 (0–15.8)




	
Sodium (mg/100 g)

	
1673 (233–5333)

	
1506 (0–8800)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Breads, bagels and rolls




	
Calories per 100 g

	
262 (22–500)

	
273 (18–667)




	
Added sugar (g/100 g)

	
3.9 (0–9.7)

	
4.4 (0–40.5)




	
Saturated fat (g/100 g)

	
0.2 (0–7.7)

	
0.9 (0–19.0)




	
Sodium (mg/100 g)

	
395 (0–1179)

	
471 (0–1500)




	
Potassium (mg/100 g)

	
150 (0–743)

	
122 (0–3571)




	
Breakfast foods




	
Calories per 100 g

	
277 (75–520)

	
267 (0–588)




	
Added sugar (g/100 g)

	
8.0 (0–86.7)

	
7.6 (0–40.5)




	
Saturated fat (g/100 g)

	
2.1 (0–14.0)

	
3.0 (0–16.7)




	
Sodium (mg/100 g)

	
374 (0–1114)

	
529 (0–1768)




	
Potassium (mg/100 g)

	
207 (0–1235)

	
165 (0–1373)




	
Broths and other cooking sauces




	
Calories per 100 g

	
62 (0–200)

	
101 (0–857)




	
Added sugar (g/100 g)

	
NA

	
NA




	
Saturated fat (g/100 g)

	
0 (0–0)

	
1.0 (0–18.2)




	
Sodium (mg/100 g)

	
3192 (0–6800)

	
1923 (0–15,333)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Cakes and pastries




	
Calories per 100 g

	
376 (321–469)

	
385 (24–762)




	
Added sugar (g/100 g)

	
23.5 (7.1–36.4)

	
30.8 (0–73.9)




	
Saturated fat (g/100 g)

	
7.8 (3.6–14.3)

	
7.2 (0–60.0)




	
Sodium (mg/100 g)

	
357 (47–1071)

	
317 (0–1023)




	
Potassium (mg/100 g)

	
109 (0–328)

	
97 (0–723)




	
Candy




	
Calories per 100 g

	
502 (60–667)

	
422 (0–750)




	
Added sugar (g/100 g)

	
34.9 (0–96.4)

	
53.9 (0–100.0)




	
Saturated fat (g/100 g)

	
17.6 (0–41.7)

	
10.6 (0–46.7)




	
Sodium (mg/100 g)

	
86 (0–1000)

	
106 (0–28,000)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Canned and prepared beans




	
Calories per 100 g

	
88 (54–367)

	
94 (9–278)




	
Added sugar (g/100 g)

	
0.3 (0–10.0)

	
1.5 (0–20.1)




	
Saturated fat (g/100 g)

	
0 (0–0)

	
0.1 (0–3.8)




	
Sodium (mg/100 g)

	
143 (0–523)

	
295 (0–633)




	
Potassium (mg/100 g)

	
313 (115–1500)

	
300 (60–1486)




	
Canned and prepared fruit




	
Calories per 100 g

	
78 (28–214)

	
69 (7–450)




	
Added sugar (g/100 g)

	
7.0 (0–30.0)

	
5.5 (0–50.0)




	
Saturated fat (g/100 g)

	
0.1 (0–7.4)

	
0.1 (0–7.1)




	
Sodium (mg/100 g)

	
11 (0–252)

	
6 (0–533)




	
Potassium (mg/100 g)

	
89 (0–230)

	
81 (0–620)




	
Canned and prepared tomatoes




	
Calories per 100 g

	
29 (17–121)

	
31 (2–233)




	
Added sugar (g/100 g)

	
0 (0–0.8)

	
0.2 (0–4.9)




	
Saturated fat (g/100 g)

	
0 (0–0)

	
0 (0–6.3)




	
Sodium (mg/100 g)

	
165 (4–581)

	
200 (3–1700)




	
Potassium (mg/100 g)

	
256 (9–1242)

	
260 (0–1239)




	
Canned and prepared vegetables




	
Calories per 100 g

	
74 (0–409)

	
74 (0–800)




	
Added sugar (g/100 g)

	
0.2 (0–1.6)

	
0.6 (0–26.3)




	
Saturated fat (g/100 g)

	
0 (0–3.3)

	
0.2 (0–16.0)




	
Sodium (mg/100 g)

	
722 (0–3800)

	
776 (0–71,429)




	
Potassium (mg/100 g)

	
110 (0–354)

	
115 (0–480)




	
Canned meals and chili




	
Calories per 100 g

	
76 (56–119)

	
105 (21–560)




	
Added sugar (g/100 g)

	
NA

	
0.3 (0–0.8)




	
Saturated fat (g/100 g)

	
0.7 (0–5.9)

	
1.5 (0–10.7)




	
Sodium (mg/100 g)

	
243 (94–346)

	
397 (17–2167)




	
Potassium (mg/100 g)

	
NA

	
112 (96–211)




	
Cheese and cheese alternatives




	
Calories per 100 g

	
340 (71–500)

	
316 (25–895)




	
Added sugar (g/100 g)

	
0 (0–3.5)

	
0.4 (0–27.3)




	
Saturated fat (g/100 g)

	
15.1 (0–32.1)

	
14.2 (0–42.9)




	
Sodium (mg/100 g)

	
654 (0–1800)

	
711 (0–3582)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Chips and snacks




	
Calories per 100 g

	
441 (130–667)

	
465 (0–882)




	
Added sugar (g/100 g)

	
8.0 (0–55.0)

	
8.3 (0–73.3)




	
Saturated fat (g/100 g)

	
3.1 (0–31.6)

	
5.1 (0–44.0)




	
Sodium (mg/100 g)

	
530 (0–2321)

	
782 (0–3929)




	
Potassium (mg/100 g)

	
383 (0–2529)

	
512 (0–37,096)




	
Cold cereals and granola




	
Calories per 100 g

	
410 (271–600)

	
393 (70–679)




	
Added sugar (g/100 g)

	
17.9 (0–31.6)

	
25.5 (0–55.3)




	
Saturated fat (g/100 g)

	
2.2 (0–30.0)

	
1.2 (0–29.2)




	
Sodium (mg/100 g)

	
249 (0–789)

	
376 (0–881)




	
Potassium (mg/100 g)

	
301 (0–1429)

	
239 (0–1129)




	
Condiments




	
Calories per 100 g

	
99 (0–667)

	
136 (0–875)




	
Added sugar (g/100 g)

	
NA

	
NA




	
Saturated fat (g/100 g)

	
0.9 (0–28.6)

	
1.0 (0–25.0)




	
Sodium (mg/100 g)

	
970 (0–3800)

	
1180 (0–19,000)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Cookies and biscuits




	
Calories per 100 g

	
465 (53–629)

	
455 (0–778)




	
Added sugar (g/100 g)

	
24.9 (0–46.7)

	
31.3 (0–92.3)




	
Saturated fat (g/100 g)

	
8.0 (0–36.8)

	
8.0 (0–39.3)




	
Sodium (mg/100 g)

	
273 (0–857)

	
283 (0–974)




	
Potassium (mg/100 g)

	
129 (0–625)

	
125 (0–1880)




	
Crackers




	
Calories per 100 g

	
434 (242–533)

	
446 (30–643)




	
Added sugar (g/100 g)

	
2.2 (0–25.0)

	
3.9 (0–46.4)




	
Saturated fat (g/100 g)

	
1.7 (0–10.7)

	
2.4 (0–27.8)




	
Sodium (mg/100 g)

	
636 (10–1188)

	
719 (0–1667)




	
Potassium (mg/100 g)

	
122 (0–620)

	
161 (0–1343)




	
Dessert toppings




	
Calories per 100 g

	
313 (0–643)

	
283 (0–571)




	
Added sugar (g/100 g)

	
20.9 (0–66.7)

	
27.8 (0–100.0)




	
Saturated fat (g/100 g)

	
13.1 (0–40.0)

	
10.0 (0–35.7)




	
Sodium (mg/100 g)

	
41 (0–256)

	
47 (0–750)




	
Potassium (mg/100 g)

	
NA

	
15 (0–233)




	
Frozen desserts




	
Calories per 100 g

	
172 (58–395)

	
205 (0–683)




	
Added sugar (g/100 g)

	
14.2 (0–45.0)

	
16.6 (0–59.0)




	
Saturated fat (g/100 g)

	
6.8 (0–21.3)

	
5.6 (0–49.6)




	
Sodium (mg/100 g)

	
33 (0–231)

	
126 (0–1036)




	
Potassium (mg/100 g)

	
157 (0–420)

	
95 (0–1003)




	
Frozen meals, side dishes and snacks




	
Calories per 100 g

	
156 (24–368)

	
176 (0–720)




	
Added sugar (g/100 g)

	
0.3 (0–3.9)

	
1.3 (0–37.5)




	
Saturated fat (g/100 g)

	
1.4 (0–9.5)

	
2.3 (0–21.2)




	
Sodium (mg/100 g)

	
264 (0–809)

	
405 (0–37,000)




	
Potassium (mg/100 g)

	
217 (0–560)

	
188 (0–1200)




	
Frozen pizzas




	
Calories per 100 g

	
222 (185–284)

	
243 (8–464)




	
Added sugar (g/100 g)

	
0.4 (0–1.8)

	
1.0 (0–9.0)




	
Saturated fat (g/100 g)

	
3.8 (1.7–6.8)

	
4.5 (0–17.9)




	
Sodium (mg/100 g)

	
454 (287–678)

	
525 (1–1821)




	
Potassium (mg/100 g)

	
181 (98–297)

	
173 (0–419)




	
Fruit and vegetable juices and drinks




	
Calories per 100 g

	
37 (0–553)

	
43 (0–467)




	
Added sugar (g/100 g)

	
2.1 (0–48.0)

	
4.0 (0–95.5)




	
Saturated fat (g/100 g)

	
0.2 (0–18.4)

	
0.1 (0–20.0)




	
Sodium (mg/100 g)

	
19 (0–644)

	
29 (0–4000)




	
Potassium (mg/100 g)

	
108 (0–733)

	
108 (0–1150)




	
Gelatins, puddings and pectins




	
Calories per 100 g

	
200 (106–393)

	
235 (0–535)




	
Added sugar (g/100 g)

	
18.7 (3.5–57.7)

	
35.4 (0–90.5)




	
Saturated fat (g/100 g)

	
4.2 (0–13.0)

	
1.2 (0–18.5)




	
Sodium (mg/100 g)

	
223 (40–769)

	
591 (0–4800)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Half and half and creamers




	
Calories per 100 g

	
146 (67–267)

	
249 (0–750)




	
Added sugar (g/100 g)

	
5.9 (0–33.3)

	
17.5 (0–66.7)




	
Saturated fat (g/100 g)

	
5.4 (0–10.0)

	
4.5 (0–62.5)




	
Sodium (mg/100 g)

	
51 (0–167)

	
71 (0–789)




	
Potassium (mg/100 g)

	
95 (0–307)

	
177 (0–3250)




	
Ice cream and frozen yogurt




	
Calories per 100 g

	
235 (21–400)

	
225 (2–504)




	
Added sugar (g/100 g)

	
18.1 (2.3–24.4)

	
17.1 (0–65.0)




	
Saturated fat (g/100 g)

	
8.0 (0–15.4)

	
6.6 (0–39.0)




	
Sodium (mg/100 g)

	
64 (0–202)

	
95 (0–731)




	
Potassium (mg/100 g)

	
159 (0–402)

	
175 (0–700)




	
Iced Teas




	
Calories per 100 g

	
16 (0–120)

	
24 (0–500)




	
Added sugar (g/100 g)

	
NA

	
4.4*




	
Saturated fat (g/100 g)

	
0 (0–2.0)

	
0 (0–1.4)




	
Sodium (mg/100 g)

	
5 (0–500)

	
12 (0–1500)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Jams and jellies




	
Calories per 100 g

	
218 (93–300)

	
227 (0–590)




	
Added sugar (g/100 g)

	
40.8 (6.–63.2)

	
43.2 (0–86.7)




	
Saturated fat (g/100 g)

	
0.1 (0–1.3)

	
0.1 (0–16.7)




	
Sodium (mg/100 g)

	
9 (0–50)

	
24 (0–1500)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Milk and alternatives




	
Calories per 100 g

	
59 (4–714)

	
82 (0–571)




	
Added sugar (g/100 g)

	
1.4 (0–43.6)

	
3.7 (0–63.3)




	
Saturated fat (g/100 g)

	
1.7 (0–57.1)

	
1.5 (0–23.3)




	
Sodium (mg/100 g)

	
49 (0–150)

	
76 (0–786)




	
Potassium (mg/100 g)

	
126 (0–914)

	
198 (0–2046)




	
Oatmeal and hot cereals




	
Calories per 100 g

	
370 (115–455)

	
356 (21–600)




	
Added sugar (g/100 g)

	
14.4 (0–32.5)

	
13.3 (0–100.0)




	
Saturated fat (g/100 g)

	
0.5 (0–6.8)

	
0.7 (0–20.0)




	
Sodium (mg/100 g)

	
168 (0–600)

	
339 (0–1750)




	
Potassium (mg/100 g)

	
347 (0–723)

	
304 (0–750)




	
Pasta and noodles




	
Calories per 100 g

	
324 (6–400)

	
325 (0–500)




	
Added sugar (g/100 g)

	
0 (0–2.0)

	
0.3 (0–17.2)




	
Saturated fat (g/100 g)

	
0.7 (0–8.3)

	
0.9 (0–11.8)




	
Sodium (mg/100 g)

	
155 (0–986)

	
176 (0–2387)




	
Potassium (mg/100 g)

	
297 (0–2393)

	
209 (0–1882)




	
Pasta and pizza sauces




	
Calories per 100 g

	
80 (5–464)

	
94 (0–800)




	
Added sugar (g/100 g)

	
0.5 (0–5.1)

	
1.0 (0–40.0)




	
Saturated fat (g/100 g)

	
0.6 (0–8.0)

	
1.3 (0–20.0)




	
Sodium (mg/100 g)

	
362 (42–1200)

	
418 (36–2067)




	
Potassium (mg/100 g)

	
320 (16–647)

	
275 (0–1417)




	
Peanut butter and other nut butters




	
Calories per 100 g

	
588 (341–700)

	
573 (0–732)




	
Added sugar (g/100 g)

	
5.6 (0–48.6)

	
9.0 (0–56.8)




	
Saturated fat (g/100 g)

	
6.3 (0–12.5)

	
7.7 (0–40.0)




	
Sodium (mg/100 g)

	
205 (0–781)

	
282 (0–857)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Powdered drinks




	
Calories per 100 g

	
395 (0–600)

	
326 (0–633)




	
Added sugar (g/100 g)

	
17.8 (0–90.0)

	
43.5 (0–100.0)




	
Saturated fat (g/100 g)

	
9.0 (0–30.8)

	
3.3 (0–50.0)




	
Sodium (mg/100 g)

	
257 (0–1063)

	
712 (0–14,000)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Prepared meals




	
Calories per 100 g

	
329 (83–405)

	
319 (62–600)




	
Added sugar (g/100 g)

	
0.2 (0–2.0)

	
0.7 (0–15.6)




	
Saturated fat (g/100 g)

	
1.1 (0–6.1)

	
1.3 (0–20.0)




	
Sodium (mg/100 g)

	
701 (0–1214)

	
935 (0–5286)




	
Potassium (mg/100 g)

	
332 (0–889)

	
328 (0–2000)




	
Processed and deli meats




	
Calories per 100 g

	
201 (89–600)

	
268 (18–893)




	
Added sugar (g/100 g)

	
NA

	
NA




	
Saturated fat (g/100 g)

	
3.7 (0–17.9)

	
6.8 (0–42.9)




	
Sodium (mg/100 g)

	
868 (327–3786)

	
1068 (1–3273)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Raisins and other fruit snacks




	
Calories per 100 g

	
224 (31–786)

	
276 (0–667)




	
Added sugar (g/100 g)

	
16.1 (0–75.0)

	
22.0 (0–100.0)




	
Saturated fat (g/100 g)

	
1.7 (0–46.7)

	
1.9 (0–56.7)




	
Sodium (mg/100 g)

	
52 (0–679)

	
86 (0–3571)




	
Potassium (mg/100 g)

	
330 (0–3988)

	
342 (0–1583)




	
Salad dressings




	
Calories per 100 g

	
336 (0–679)

	
316 (0–733)




	
Added sugar (g/100 g)

	
6.0 (0–36.4)

	
8.0 (0–66.7)




	
Saturated fat (g/100 g)

	
3.4 (0–10.7)

	
3.5 (0–11.9)




	
Sodium (mg/100 g)

	
710 (0–1867)

	
842 (0–12,800)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Salad toppings




	
Calories per 100 g

	
519 (429–875)

	
463 (40–643)




	
Added sugar (g/100 g)

	
3.4 (0–28.6)

	
6.2 (0–57.1)




	
Saturated fat (g/100 g)

	
1.2 (0–15.6)

	
3.3 (0–28.6)




	
Sodium (mg/100 g)

	
810 (0–1556)

	
1046 (0–3000)




	
Potassium (mg/100 g)

	
267 (0–643)

	
255 (0–2414)




	
Salsa and dips




	
Calories per 100 g

	
138 (0–500)

	
136 (0–750)




	
Added sugar (g/100 g)

	
1.1 (0–51.3)

	
3.2 (0–56.4)




	
Saturated fat (g/100 g)

	
0.9 (0–7.1)

	
1.8 (0–33.3)




	
Sodium (mg/100 g)

	
532 (54–7500)

	
547 (0–13,500)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Side dishes




	
Calories per 100 g

	
56 (16–108)

	
142 (17–533)




	
Added sugar (g/100 g)

	
0.7 (0–4.2)

	
1.5 (0–16.7)




	
Saturated fat (g/100 g)

	
0.4 (0–1.7)

	
1.5 (0–10.0)




	
Sodium (mg/100 g)

	
312 (250–417)

	
506 (0–13,000)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Sodas




	
Calories per 100 g

	
43 (20–53)

	
37 (0–393)




	
Added sugar (g/100 g)

	
9.7 (4.–11.9)

	
10.4 (0–76.0)




	
Saturated fat (g/100 g)

	
0 (0–0)

	
0 (0–0.6)




	
Sodium (mg/100 g)

	
9 (0–15)

	
21 (0–11,268)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Soups and soup mixes




	
Calories per 100 g

	
44 (0–357)

	
122 (0–667)




	
Added sugar (g/100 g)

	
0.8 (0–16.7)

	
1.1 (0–40.0)




	
Saturated fat (g/100 g)

	
0.2 (0–3.4)

	
1.2 (0–22.0)




	
Sodium (mg/100 g)

	
379 (0–11,167)

	
1225 (0–21,000)




	
Potassium (mg/100 g)

	
138 (0–3222)

	
202 (0–3333)




	
Sour cream




	
Calories per 100 g

	
173 (20–233)

	
174 (40–393)




	
Added sugar (g/100 g)

	
0 (0–0)

	
0 (0–3.3)




	
Saturated fat (g/100 g)

	
9.9 (3.3–13.3)

	
8.4 (0–25.0)




	
Sodium (mg/100 g)

	
87 (33–286)

	
112 (15–633)




	
Potassium (mg/100 g)

	
NA

	
NA




	
Stuffings




	
Calories per 100 g

	
393 (393–393)

	
361 (130–417)




	
Added sugar (g/100 g)

	
2.4 (0–3.6)

	
4.4 (0–8.0)




	
Saturated fat (g/100 g)

	
0 (0–0)

	
0.3 (0–4.4)




	
Sodium (mg/100 g)

	
1071 (643–1286)

	
1254 (438–2176)




	
Potassium (mg/100 g)

	
46 (0–139)

	
135 (0–840)




	
Tofu and meat alternatives




	
Calories per 100 g

	
161 (24–355)

	
185 (21–375)




	
Added sugar (g/100 g)

	
0.4 (0–4.7)

	
1.0 (0–13.0)




	
Saturated fat (g/100 g)

	
0.8 (0–6.6)

	
1.4 (0–11.7)




	
Sodium (mg/100 g)

	
255 (0–775)

	
502 (0–1696)




	
Potassium (mg/100 g)

	
297 (0–761)

	
295 (0–1600)




	
Yogurt and yogurt drinks




	
Calories per 100 g

	
89 (17–280)

	
88 (7–867)




	
Added sugar (g/100 g)

	
4.0 (0–18.7)

	
5.3 (0–54.5)




	
Saturated fat (g/100 g)

	
1.7 (0–23.3)

	
1.1 (0–20.0)




	
Sodium (mg/100 g)

	
51 (0–484)

	
70 (0–36,232)




	
Potassium (mg/100 g)

	
169 (0–382)

	
147 (0–2300)








NA = this nutrient did not appear on the label of any product in this aisle by category interaction * only one product had this nutrient on the label.
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Table A3. Results from mixed logistic regression model of 8240 organic and 72,205 conventional products whereby missing nutrient values were assumed to be zero. This model included the parameter “ultra-processed ingredients”.
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Organic Status




	
Predictors

	
Odds Ratios

	
CI

	
p






	
Ultra-processed ingredients (n)

	
0.67

	
0.66–0.69

	
<0.001




	
Saturated fat (10 g/100 g)

	
0.95

	
0.88–1.03

	
0.194




	
Added sugar (10 g/100 g)

	
1.00

	
0.97–1.03

	
0.977




	
Sodium (100 mg/100 g)

	
0.97

	
0.96–0.98

	
<0.001




	
Potassium (100 mg/100 g)

	
1.03

	
1.02–1.05

	
<0.001




	
Contains trans-fat: Yes

	
0.31

	
0.28–0.34

	
<0.001
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Table A4. Results from mixed logistic regression model of 8240 organic and 72,205 conventional products whereby missing nutrient values were assumed to be zero. This model included the parameter “cosmetic additives”.






Table A4. Results from mixed logistic regression model of 8240 organic and 72,205 conventional products whereby missing nutrient values were assumed to be zero. This model included the parameter “cosmetic additives”.





	

	
Organic Status




	
Predictors

	
Odds Ratios

	
CI

	
p






	
Cosmetic additives (n)

	
0.62

	
0.61–0.63

	
<0.001




	
Saturated fat (10 g/100 g)

	
0.99

	
0.91–1.07

	
0.763




	
Added sugar (10 g/100 g)

	
0.98

	
0.95–1.01

	
0.148




	
Sodium (100 mg/100 g)

	
0.97

	
0.96–0.97

	
<0.001




	
Potassium (100 mg/100 g)

	
1.03

	
1.02–1.04

	
<0.001




	
Contains trans-fat: Yes

	
0.26

	
0.24–0.29

	
<0.001
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Table 1. Frequency of missing nutrient values for specific nutrients, by percentage of the total of 8240 organic and 72,205 conventional products.






Table 1. Frequency of missing nutrient values for specific nutrients, by percentage of the total of 8240 organic and 72,205 conventional products.










	
	Percentage of Organic Products with Missing Values
	Percentage of Conventional Products with Missing Values





	Calories
	0.1%
	0.1%



	Total sugar
	2%
	3%



	Added sugar
	30%
	29%



	Saturated fat
	16%
	14%



	Sodium
	0.2%
	0.4%



	Potassium
	42%
	54%
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Table 2. Analysis of ingredient lists for 8,240 organic and 72,205 conventional products. All values are rounded to a whole digit.






Table 2. Analysis of ingredient lists for 8,240 organic and 72,205 conventional products. All values are rounded to a whole digit.





	

	
Organic

	
Conventional




	
Ingredient Analyses

	
Arithmetic Mean (SD)

	
Median (Min, Max)

	
Arithmetic Mean (SD)

	
Median (Min, Max)






	
Ultra-processed ingredients (n)

	
2 (2)

	
1 (0, 18)

	
6 (6)

	
4 (0, 51)




	
Cosmetic additives (n)

	
1 (2)

	
0 (0, 11)

	
4 (4)

	
3 (0, 37)




	
Percent cosmetic additives per total Number of ultra-processed ingredients *

	
38 (43)

	
0 (0, 100)

	
55 (34)

	
62 (0, 100)








* For products containing zero ultra-processed ingredients and thus having an undefined value for percent cosmetic additives per total number of ultra-processed ingredients, a value of zero was imputed for this parameter.
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Table 3. Results from mixed logistic regression model of 8240 organic and 72,205 conventional products including the imputed missing nutrient data. This model included parameter “ultra-processed ingredients”.
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Organic Status




	
Predictors

	
Odds Ratios

	
CI

	
p






	
Ultra-processed ingredients (n)

	
0.68

	
0.67–0.69

	
<0.001




	
Saturated fat (10 g/100 g)

	
0.94

	
0.87–1.03

	
0.176




	
Added sugar (10 g/100 g)

	
0.88

	
0.85–0.91

	
<0.001




	
Sodium (100 mg/100 g)

	
0.97

	
0.96–0.98

	
<0.001




	
Potassium (100 mg/100 g)

	
1.02

	
1.01–1.03

	
<0.001




	
Contains trans-fat: Yes

	
0.31

	
0.28–0.34

	
<0.001
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Table 4. Results from mixed logistic regression model of 8240 organic and 72,205 conventional products including the imputed missing data. This model included the parameter “cosmetic additives”.






Table 4. Results from mixed logistic regression model of 8240 organic and 72,205 conventional products including the imputed missing data. This model included the parameter “cosmetic additives”.





	

	
Organic Status




	
Predictors

	
Odds Ratios

	
CI

	
p






	
Cosmetic additives (n)

	
0.63

	
0.61–0.64

	
<0.001




	
Saturated fat (10 g/100 g)

	
0.98

	
0.91–1.07

	
0.704




	
Added sugar (10 g/100 g)

	
0.85

	
0.82–0.88

	
<0.001




	
Sodium (100 mg/100 g)

	
0.96

	
0.95–0.97

	
<0.001




	
Potassium (100 mg/100 g)

	
1.02

	
1.01–1.03

	
<0.001




	
Contains trans-fat: Yes

	
0.27

	
0.24–0.30

	
<0.001
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Table 5. Results from mixed logistic regression model of 3661 organic and 28,596 conventional products that had complete nutritional information for parameters included in this model. This model included the parameter “ultra-processed ingredients”.






Table 5. Results from mixed logistic regression model of 3661 organic and 28,596 conventional products that had complete nutritional information for parameters included in this model. This model included the parameter “ultra-processed ingredients”.





	

	
Organic Status




	
Predictors

	
Odds Ratios

	
CI

	
p






	
Ultra-processed ingredients (n)

	
0.70

	
0.69–0.72

	
<0.001




	
Saturated fat (10 g/100 g)

	
0.82

	
0.71–0.93

	
0.003




	
Added sugar (10 g/100 g)

	
0.95

	
0.89–1.00

	
0.065




	
Sodium (100 mg/100 g)

	
0.93

	
0.91–0.95

	
<0.001




	
Potassium (100 mg/100 g)

	
1.01

	
1.00–1.02

	
0.004




	
Contains trans-fat: Yes

	
0.31

	
0.27–0.35

	
<0.001
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Table 6. Results from mixed logistic regression model of 3661 organic and 28,596 conventional products that had complete nutritional information for parameters included in this model. This model included the parameter “cosmetic additives”.






Table 6. Results from mixed logistic regression model of 3661 organic and 28,596 conventional products that had complete nutritional information for parameters included in this model. This model included the parameter “cosmetic additives”.





	

	
Organic Status




	
Predictors

	
Odds Ratios

	
CI

	
p






	
Cosmetic additives (n)

	
0.64

	
0.62–0.66

	
<0.001




	
Saturated fat (10 g/100 g)

	
0.85

	
0.74–0.98

	
0.021




	
Added sugar (10 g/100 g)

	
0.92

	
0.87–0.98

	
0.008




	
Sodium (100 mg/100 g)

	
0.92

	
0.90–0.94

	
<0.001




	
Potassium (100 mg/100 g)

	
1.01

	
1.00–1.02

	
0.008




	
Contains trans-fat: Yes

	
0.28

	
0.24–0.32

	
<0.001
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