

  sustainability-12-03467




sustainability-12-03467







Sustainability 2020, 12(8), 3467; doi:10.3390/su12083467




Article



Brazilian Community Restaurants’ Low-Income Food Handlers: Association between the Nutritional Status and the Presence of Non-Communicable Chronic Diseases



Ingrid C. Fideles 1, Rita de Cassia Coelho de Almeida Akutsu 2,*, Priscila R. F. Costa 1, Jamacy Costa-Souza 1, Raquel Braz Assunção Botelho 2 and Renata Puppin Zandonadi 2,*





1



Department of Food Science, School of Nutrition, Federal University of Bahia, Salvador 40110-150, Brazil






2



Department of Nutrition, Faculty of Health Sciences, University of Brasilia, Brasilia 70910-900, Brazil









*



Correspondence: rita.akutsu@gmail.com (R.d.C.C.d.A.A.); renatapz@yahoo.com.br (R.P.Z.); Tel.: +55-61-31071781 (R.d.C.C.d.A.A.)







Citation: Fideles, I.C.; Akutsu, R.d.C.C.d.A.; Costa, P.R.F.; Costa-Souza, J.; Botelho, R.B.A.; Zandonadi, R.P. Brazilian Community Restaurants’ Low-Income Food Handlers: Association between the Nutritional Status and the Presence of Non-Communicable Chronic Diseases. Sustainability 2020, 12, 3467. https://doi.org/10.3390/su12083467



Received: 12 March 2020 / Accepted: 19 April 2020 / Published: 24 April 2020



Abstract


This cross-sectional study aimed primarily to determine the association between the nutritional status and the presence of non-communicable chronic diseases (NCDs) among community restaurants’ food handlers, since their access to food can influence their body mass index (BMI). The study discusses the socio-demographic status of participants, dietary intake, the prevalence of overweightness/obesity, and self-reported diagnosed NCDs. In 36 Community Restaurants (CRs) from all of the Brazilian regions, we collected data from 559 food handlers. We used a questionnaire to collect socio-demographic data and the reported diagnosed chronic diseases. For the anthropometric evaluation with Body Mass Index calculation, we measured the weight and the height of the individuals. They were all weighed before having lunch at the CR, without shoes and coats. Associations between variables were analyzed by the chi-square test and Poisson regression at a significance level of 5%, considering health as the outcome variable. Most of the food handlers were female (63.1%), married or with a partner (51.7%), and overweight (59.9%). Among the food handlers that presented diagnosed NCDs (n = 96, 17.2% of food handlers), 45.8% (n = 44) presented hypertension and 12.5% (n = 12) type 2 diabetes mellitus. There was a significant association between BMI and NCD status in the studied population. The total daily sodium intake of food handlers was higher than the recommendations of the World Health Organization (WHO), especially from the CR lunch, which may raise the risk of chronic diseases such as hypertension (the most prevalent non-communicable disease found in our study). Despite that, in general, the CRs provide access to cheap and adequate meals to their workers, considering energy intake and the proportion of macronutrients. In this population, overweightness and obesity were prevalent; there was an association of obesity with chronic disease in the study population. Therefore, it is necessary for better menu planning for CRs to guarantee sodium reduction throughout time.
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1. Introduction


Food insecurity and low income are a burden influencing the populations’ health and sustainability [1,2,3,4,5]. Food security is a basic need covering access to safe, sufficient, and proper nutritional food for individuals [6,7], in which food access must encompass sustainable premises [8]. In the last decades, globalization influenced feeding habits, increasing the consumption of more sugary and fatty products with low fiber content and high energy density (ED). Additionally, people are eating more outside their homes because they have less time to prepare meals. In Brazil, to the low-income population, eating out tends to represent an intake of cheaper and fast snacks, usually representing inadequate nutrient intake [6,9,10,11]. In addition, the last Brazilian study “Surveillance of Risk and Protection Factors for Chronic Diseases” with 52,392 individuals showed that 55.7% are overweight and 19.8% are obese, which are risk factors for non-communicable chronic diseases (NCDs) [12]. Therefore, attention to the low-income population is necessary to improve the national public health and nutrition and to reduce rates of NCDs [3,6,13,14,15,16,17].



In this sense, the Brazilian Government created the Community Restaurants (CRs) as a Food Assistance Program to offer cheap and healthy meals to the low-income population [13,18]. The government created this program because food access has a substantial impact on the prevention and treatment of several diseases. It is a way to guarantee feeding social rights [7] and to improve the Brazilian low-income populations’ health. Among the CR program’s objectives, the program offers a healthy lunch for those who eat out on a low budget, charging from 0.30 to 0.60 USD per person. It is necessary to plan a low-cost menu by including low-cost ingredients, restricting the number of dishes [13,19,20], and hiring employees at the minimum wage to provide the low-income population with a large number of meals. In Brazil, low-cost food services more frequently hire untrained and low-educational-level food handlers [21,22]. All of these factors can impact the social and economic aspects of sustainability [5,23,24,25].



Previous studies evaluated the profile, body mass index (BMI), food insecurity, and food intake of CR customers [9,13,14,16,26]. Carrijo et al. [13] showed that CRs’ external customers had an average lunch intake of 881 kcal. Most meals were classified as low energy density but high in sodium. However, to our knowledge, there is no study about the characterization of the CRs’ food handlers. They are also internal customers for CR meals, and generally do not receive reasonable payments, making it difficult to obtain suitable food access outside of the CR. As CRs’ internal customers, food handlers tend to differ from others, considering that they work with total access to food, which is an excellent opportunity to pinch food, which may favor a high caloric intake and consequent weight gain [27,28]. However, the profile, nutritional status, and dietary intake of this kind of vulnerable group are not well known. Therefore, this study aimed primarily to determine the association between the nutritional status and the presence of NCDs among Community Restaurants’ food handlers, since their work environment can influence their access to food and their BMI. We expect to subsidize interventions to improve dietary intake and knowledge about the health aspects of their diet, affecting this vulnerable group’s health and quality of life.




2. Materials and Methods


2.1. Study Design, Settings, and Participants


This is a nationally cross-sectional study in Brazilian Community Restaurants. The official list of Community Restaurants (CRs) from the Program of the Department for Social Development and Hunger Fighting (Ministério do Desenvolvimento Social e Combate à Fome, MDS) was the basis for the sample calculation [18]. The research was conducted in CRs that focus on the low-income population in Brazil. It is a nationwide program offering meals from Monday to Friday. By choosing CRs, we got food handlers in different Brazilian regions and with the same types of work conditions. We also received permission to enter all of the CRs in the country, as this was faster than finding and asking for permission for individual restaurants. We used the following inclusion criteria: A food service belonging to the Brazilian CR program, signature of the Institutional Acknowledgement Agreement by the responsible technical person of the CR, and a daily offer of more than 500 meals. Restaurants with more than 500 meals allowed the researchers to evaluate a large number of individuals, achieving a representative sample. Restaurants that provide less than 500 daily meals are considered small and present a smaller number of food handlers compared to medium- (500–2000 daily meals) or large-size restaurants (>2000 daily meals) [29]. Therefore, all 65 of the existing CRs were eligible to be part of the study. From the CRs (N), we calculated a sampling plan, considering a level of significance (α) of 5% [30]. With the “survey select” of the SAS 9.1.3 program, we estimated a simple random sample. From the 65 CRs and the sampling plan, a minimum of 31 CRs were randomly selected to be part of the study. From the existing CRs in each of the five Brazilian regions (North, Northeast, Midwest, South, and Southeast), CRs were randomly selected to be part of the sample. The researchers visited thirty-six CRs and included them in the sample. All of the food handlers that work in the 36 selected CRs were invited to participate in this study. Only the CR food handlers that agreed to participate in the study were interviewed and included in the study. Some food handlers refused to join because they did not want to stop working, or they were worried about employability. Even though researchers explained that participation would not influence their work, some decided not to be part of the study. Therefore, from a total of 1062 handlers, 559 (52.64%) agreed to participate. A total of 533 individuals was necessary to be a representative sample for the study, with a 95% confidence and an error of 3%.




2.2. Data Collection


Trained researchers performed data collection using standardized instruments and by applying a questionnaire to identify sociodemographic characteristics (gender, age, educational level, per capita income, marital status, smoking, participation in a government program, and working time in the restaurant) [30]. Participants declared the presence of diagnosed NCDs (by a physician), and the information was recorded in a specific form. Researchers classified the target population by the presence or absence of one or more than one of the following NCDs: Systemic arterial hypertension (SAH), type 2 diabetes mellitus (DM), and others (cancer, dyslipidemia, cardiovascular diseases, respiratory diseases, depression). We used the self-reported NCD data, since population studies widely use this method for its convenience and economy [31,32].



In each CR, food handlers’ evaluation occurred for three consecutive days. On the first day (Monday), individuals who agreed to participate signed the acknowledgment form. Each food handler received information about the research and the need to come to work at the CR for at least two more days to complete the research protocol. On the second day of the study, in each CR, before participants’ lunch in a reserved room, we performed the procedures for weight and height measurements with a Plenna® (São Paulo, Brazil) weighing scale (150 kg) and a stadiometer (220 cm). Participants had to take off their shoes and coats. After that, the BMI was calculated. Food handlers also had to complete three days of consumption evaluation to complete the protocol. Researchers interviewed participants to complete 24 h recalls for one weekend day and two weekdays. They were asked about the whole previous day of consumption. The evaluation of three consecutive days of food consumption is representative of an individual’s diet [33]. The same researchers conducted interviews with customers and followed the protocol designed for the study.




2.3. Variables


On each day of the food handlers’ interviews, researchers applied the 24 h recall. On Monday, they were asked about their consumption on Sunday for every meal in order to characterize weekend consumption. The other two days were regarding the weekday 24 h recall. During the week, food handlers consumed breakfast and lunch provided by the CR. We used 24 h recall [34] to gather information on food and the amounts consumed inside and outside of the CR. Researchers used, when necessary, utensils, and food portion photos for better accuracy of data collection.



Based on the recorded data, the nutritional value was calculated using a system database (DietWin®, Porto Alegre, Brazil), which includes the Brazilian Food Composition Table [35]. When any dish or food information did not exist, scientific publications and labels on industrialized food products were used, and then the data were entered into the system. We assessed the nutritional composition of meals of the day of each food handler through the Total Energy Value (TEV), macronutrients, and sodium.



Researchers collected the sociodemographic information and the anthropometric variables (weight, height) of the individuals [36]. The BMI classification followed the criteria adopted by the World Health Organization (WHO) [37], used as an indicator of an anthropometric component of nutritional status.



The presence of one or more than one of the previously described NCDs was the outcome variable, and individuals were classified as: (0) Without NCDs and (1) with NCDs. As the primary exposure variable, BMI was adopted, and individuals were classified as (0) adequate body mass, (1) overweight, or (2) obese. We categorized the adopted covariates in the study as follows: Age group ((0) <40 years; (1) ≥40 years), per capita income (lower than one minimum wage, or ≥ one minimum wage), alcohol habit ((0) no alcohol habit; (1) alcohol habit), smoking ((0) non-smoker; (1) smoker), and working time at the CR ((0) <12 months; (1) ≥12 months).




2.4. Statistical Analysis


The study sample was calculated using the likelihood-ratio test comparing two independent proportions, considering a significance level of 5% and a two-sided test [38]. This sample has a power of 99%, 90.8%, 99%, and 99% to identify prevalence rates of excess weight, obesity, hypertension, and diabetes mellitus, respectively, taking as a reference the prevalence rates of these morbidities for the Brazilian adult population reported in Schmidt et al. [39].



Data were descriptively analyzed and presented as absolute and relative frequencies (for categorical variables) and as mean and standard deviation (for continuous variables), using STATA® (StataCorp LP, College Station, TX, USA) software version 12.0. The crude association among the response variable (NCD) and the anthropometric, sociodemographic, and lifestyle variables was performed using Pearson’s chi-square test, considering a significance level of 5% (p < 0.05). To NCD prevalence as a function of anthropometric status, we applied Poisson multiple regression using the prevalence ratio (PR), which compares the prevalence of the outcome in exposed individuals with the prevalence in unexposed individuals [40].



According to Kleinbaum and Klein [41], the choice of this model takes as a basis that, if the assumption of “rare disease” cannot be reached by the outcome variable (arbitrarily established as a prevalence of less than 10%), the Odds Ratio (OR), generated by the logistic regression, is discouraged, as it tends to be overestimated and has less accurate confidence intervals [41].



First, the univariate analysis aiming to select the suitable variables for the multivariate model and those with p-values below 20% were selected. In the final model, the variables that presented significance below 5% remained. Possible interaction terms were tested to assess the presence of a change in the effect of exposure variables on the outcome variable using the log-likelihood ratio test. We also tested the presence of confounding variables (associated with both exposure and outcome) by assessing the 10% or more significant change in PR compared with the PR of the reduced/gross model [42].



To measure the model’s explanatory capacity, pseudo-R2 was used for binomial models that assess log-probability fit in the complete model compared with the reduced model [43]. The Akaike Information Criterion (AIC) was used to evaluate the quality of fit of the estimated statistical model based on the relative measure of information lost in adopting a particular model. The less information lost, the better the model fit (i.e., the smaller the AIC, the better the fit) [44].




2.5. Ethics Statement


The University of Brasília Research Ethics Committee approved this under protocol number 037210, and all subjects gave their consent before they participated in the study.





3. Results


For the present study, the target population was the CRs’ food handlers who agreed to participate, distributed in 36 CRs from all five Brazilian regions. From all of the 1062 Brazilian CR food handlers, 559 (52.6%) agreed to participate. Therefore, the sample presented the power of 96.8% and 99.9% to identify the prevalence of overweightness and hypertension, the most prevalent pathologies among food handlers in this category, considering, respectively, the overweightness prevalence of 60.8% [45] and 29% of hypertension [46] for the definition.



Table 1 shows the NCD status, the socio-demography, and the anthropometric profile of low-income food handlers that work in the Brazilian CRs. Most of them were female (63.1%), aged ≤ 40 years old (68.2%), with a partner (51.7%), and with a low level of education—53.3% with complete or incomplete elementary school; 79.9% present a family per capita income of lower than one minimum wage (175.90 USD per month), and have worked at CRs for more than one year (55.8%). Almost half of the CR food handlers drink alcoholic beverages (46.3%), and more than half of the CR food handlers were overweight or obese (59.9%). There were no underweight individuals. Hypertension was the most prevalent diagnosed NCD (45.8%) among the food handlers with NCDs.



Table 2 presents the distribution of variables by categories of the NCD response variable of the CRs’ food handlers. The Chi-square test shows an association between the NCD outcome and BMI (p-value < 0.05). Statistically significant associations were also found with gender, age, education, drinking habits, and length of work in the CRs. In this sense, the prevalence of NCDs was higher among females than males (p = 0.029), individuals aged 40 years or more (p < 0.001), and individuals with a lower level of education (p = 0.008). Employment length in CRs and alcohol drinking habits were analyzed as possible modifiers of the effect, and there was not an interaction (p-value > 0.05).



The variables of education level and age group were evaluated as possible confounder factors of the relationship between the outcome and explanatory factors, and also of the differences between the estimates of the prevalence ratios (PRs) of the models. For both variables, the difference in PRs of the adjusted models compared to the reduced models was less than 10%, indicating that this was not a confounding factor. However, considering the effect that these variables had on the bivariate model, they were maintained in the multivariate model.



Table 3 presents the results of Poisson regression for the relationship between anthropometric status and the presence of NCDs among food handlers. Therefore, in overweight food handlers, the prevalence of NCDs was 59% higher when compared to the prevalence of these disorders among food handlers with adequate weight (PR = 1.59 (1.01–1.54)). After adjusting for gender, age, education, and length of service, the prevalence of NCDs among overweight individuals was 49% higher than in normal-weight individuals, but without statistical significance (PR = 1.49 (0.95–2.35)) (Table 3).



The obese food handlers had a 130% higher prevalence of NCDs when compared to food handlers with adequate weight (PR = 2.30 (1.42–3.71)), and, in the adjusted model, this was regardless of gender, age, education, and length of service (PR = 2.05 (1.29–3.35)). The inclusion of covariates also increased the explanatory power of the models, since pseudo-R2 increased from 1.88% in the Stock Model to 7.4% in the adjusted model. This expansion in the explanatory power of the model was accompanied by the reduction of the AIC from 521.8 in the gross model to 500.9 in the adjusted model, indicating a better fit of the final model (Table 3).



Table 4 shows the total energetic value (TEV) and nutrient intake based on three days of 24 h recalls according to the BMI classifications of food handlers. Food handlers with adequate weight consume more energy during the day than overweight, mainly because of the higher carbohydrate intake. Macronutrient distribution was similar among groups; carbohydrates ranged from 51.7% to 53%, proteins from 17.1% to 18.7%, and lipids from 29.1% to 30.4%. The proportion of macronutrients is within the recommendations. Sodium intake is higher than recommended by the WHO for the whole day for all of the groups.



Table 5 highlights nutrient intake just for breakfast and lunch, since these meals during the week occur inside the CRs with the available food for all types of customers (external and internal). When analyzing the consumption on the weekend and weekdays, there are statistical differences for all of the nutritional components presented in Table 5. Food handlers have higher energy intake for lunch during the weekdays when they eat in the CRs, but this condition does not occur for breakfast. Sodium is also higher in weekday lunches, reaching more than the daily recommendations (2300 mg).




4. Discussion


This study is the first to nationally evaluate the profile of food handlers that work in CRs in Brazil. Most of the workers were female (63.1%), similarly to data in most studies already performed in some Brazilian states with food handlers [27,45,47,48,49]. In addition, most of the CR food handlers present a low level of education (53.3% with complete or incomplete elementary school), following other studies that commonly report low educational levels of food handlers [50,51,52,53,54,55,56]. Moreover, 79.9% of the CR food handlers present family per capita incomes that are lower than one minimum wage (175.90 USD per month). It is common to find women in food handling activities, since, traditionally, they are responsible for household food handling and preparation [57]. Food handlers with reduced education levels are common in food services, especially in the food sectors of developing countries, where this represents a source of employment and income for unskilled workers [58]. NCDs were associated with a lower level of education (p = 0.008). These individuals with lower levels of education tend to be more exposed to the risk of NCDs; they also have less access to health services, health promotion, and, consequently, disease prevention practices due to their lower income [59,60,61].



In this sense, in Brazil, studies with low-income people showed an increase in overweightness/obesity related to the diets’ poor nutritional quality [39,60]. In our study, more than half of the CR food handlers are overweight or obese (59.9%). Although this is close to the data for the general Brazilian adult population (55.7%), the overweightness prevalence among CR food handlers is higher [12]. For obesity, the prevalence identified in food service workers was higher than that observed in the Brazilian adult population (20.6%) [12]. Overweightness and obesity are considered modifiable risk factors for NCDs [62], showing the importance of the adoption of healthy eating habits.



As in our research, a study with 13,103 participants in Serbia found an association between high BMI values and the prevalence of morbidity among the adult population, with hypertension being the most common pathology for both genders, regardless of age [63]. In addition, we found a significant association between high BMI values and the prevalence of comorbidities, with the gradual increase in prevalence rates of NCDs, mainly hypertension, directly proportional to the increase in BMI [63]. Hypertension was the most prevalent diagnosed NCD (45.8%) among the food handlers with NCDs. Population studies in Brazil also show hypertension as the most prevalent NCD among the adult population. The epidemiological surveillance research of the Brazilian Health Ministry showed a prevalence of 24.7% of the medical diagnosis of hypertension among Brazilian adults [12]. Similarly to our results, in which the prevalence of NCDs was higher among females than males (p = 0.029), for the general Brazilian population, women present a hypertension prevalence (27.0%) higher than that of men (22.1%), with a higher percentage among those with lower income and education [12]. Our results showed a higher prevalence of obesity among CR food handlers (21.3%) than among CR customers (13.2%) [9]. In total, 59.9% of the CR food handlers and 57.9% of the CR customers [9] are overweight. Our results also showed an association between the presence of NCD and age; NCDs are more prevalent among individuals over 40 years (p < 0.001). This result is similar to the findings in the general Brazilian population [39]. The Centers for Disease Control and Prevention (CDC) show that the risk for NCDs increases with age [62], as in our study.



Previous studies showed that the meals produced at CRs are nutritionally adequate for their customers [13,14,17], except for the sodium content at lunch [13]. Our results showed that the amount of sodium intake by all groups of food handlers (Table 4) is higher than the recommendation for the whole day [64]. Food handlers consumed more sodium on weekdays than on the weekend (Table 5) for lunch (the main meal in Brazil). Lunch should cover 40% of the total energetic value (TEV). In this sense, lunch should have up to 960 mg of sodium [15]. Our findings showed that, at lunch, CR food handlers’ sodium intake ranged from 1621.1 ± 1516.2 to 2763.2 ± 1585.5 mg during weekends and weekdays, respectively, with the consumption at CR close to the total amount of sodium expected for the entire day (2300 mg) [64].



Since the dietary reference intakes (DRI) is based on daily consumption and, in Brazil, breakfast should cover 20% of the daily TEV ingestion [15,17], the maximum limit of sodium for breakfast should be 460 mg. CR food handlers’ intake of sodium ranged from 457.2 ± 503.2 to 494.9 ± 450.5 mg on weekdays and weekends, respectively (Table 5). The intake of sodium in CR breakfast is according to recommendations. However, on the weekend, food handlers consumed more sodium than recommended. A study with Brazilian CR external customers that evaluated the sodium consumption showed that the mean sodium intake at breakfast (436 mg) [17] was lower than our findings for internal consumers (food handlers) (Table 5). Therefore, the CR food handlers seem to consume a higher amount of sodium during breakfast than the general Brazilian low-income population [17]. Although CR food handlers’ sodium intake for breakfast on weekdays is adequate, it is essential to highlight that this intake for breakfast associated with the sodium intake at lunch is higher than the daily required amount of sodium. In addition, the total daily sodium ingestion is almost 1.7 times higher than the recommendation. The high sodium intake is associated with NCD development, mainly hypertension (the most frequent NCD found in our sample); it needs to be monitored to achieve a healthy diet. Since the CR food handlers consume the two main meals (breakfast and lunch) at the CR, the restaurant is contributing to their high sodium intake, probably impacting the hypertension prevalence among the NCDs. In addition, the weekdays’ consumption of lipids is statistically more elevated than the weekends’ intake (Table 5), showing higher use of fats to prepare food in the CRs by the food handlers. Therefore, these data highlight a need to critically examine recipes while still considering the taste and acceptability of the meals.



Differently from the CR food handlers, the CR external customers have the protein dishes portioned by the CR employees (food handlers) [13]. The amount of protein consumed on a weekday (at CR) (16.9 ± 26.2) is significantly higher (p < 0.05) than that consumed on weekends (10.4 ± 8.7) for breakfast as well as for lunch (53.9 ± 28.6 and 44.8 ± 42.5; p < 0.05). Considering that the CRs’ food handlers ate two (breakfast and lunch) of the three main meals at the CRs and that they do not have any restrictions on the portioning of the food (differently from the customers), they have access to more protein and calories than the CRs’ customers. CR food handlers’ total energetic value (TEV) ingestion for lunch in weekdays is higher (1013.1 ± 511.3 kcal) than for CR customers (900.9 kcal) [13], but lower (817.5 ± 578.4 kcal) on the weekends. The TEV intakes by obese food handlers and adequate-weight ones were similar (p > 0.05), as well as between obese and overweight food handlers (p > 0.05). However, the daily TEV ingestion of adequate-weight food handlers was higher than that of the overweight ones. One of the limitations of our study was the inability to quantify pinching while food handlers were preparing food at CRs. They confirmed tasting food while production was happening, but they could not quantify it.



In general, the average energy intake for CR food handlers on weekends for breakfast (390.0 ± 326.5 kcal) and lunch (817.5 ± 578.4 kcal) and for customers at lunch [13] and breakfast [17]) is similar to the recommendations of the Brazilian Worker Food Program (WFP). The program recommends 800 kcal for lunch [65] and 400 kcal for breakfast to guarantee adequate energy intake to maintain the organism. However, for food handlers, lunch on weekdays is higher than the recommendation. Therefore, if the TEV intake was the single parameter to guarantee health, the CR program would not be reaching its goal for their food handlers, exposing them to high ingestion of calories. However, despite the adequate TEV intake along the day by CR food handlers (Table 4), it could be underestimated by the lack of information on pinching (since they have access to small amounts of ingredients/meals to taste during their work time), potentially influencing the obesity prevalence.



Regarding food handlers, the act of tasting food during its preparation and the habit of “pinching” food during the workday due to easy access to food may be frequent among these workers [27]. A previous study performed in Brazil showed that men and women who are food handlers often taste food at work, 5.7 and 3.9 times more than men and women that work in the laundry service, respectively [27]. For overweight individuals, the values go to 7.7 times higher among men and 4.2 times higher among women. This fact reinforces the hypothesis that access to food may be related to overweightness. Therefore, more studies are needed to investigate this consumption practice and the potential influences of the food handling environment in the CR food handlers’ overweightness. Researchers were not able to evaluate the amount of food intake by food handlers while they were tasting food. However, participants reported tasting all types of food while preparing them, but they could not tell the amount and how many times they tasted during food preparation.



The study has limitations in its cross-sectional design. Data on exposure and outcome were obtained at a single moment in time, thus not establishing a causal relationship between obesity and NCDs in the studied population, making it necessary to carry out confirmatory studies of the hypotheses raised here. However, this allows characterization of the population and identification of associated factors, which are necessary to create strategies for the prevention and control of health problems in low-income food handlers. The use of self-reported morbidity reports can also be pointed out as a limitation of the study. Still, self-reported data have been used in Brazilian and international population studies, and the validity of this information is increasingly recognized. In addition, the methodological rigor and robust statistical analyses applied to this study strengthen the evidence recorded in our study [32,66,67].




5. Conclusions


The results of this study highlight CR food handlers as a population with a high prevalence of overweightness, with obesity strongly associated with the presence of NCDs, especially hypertension, in this group. The overweightness prevalence for CR food handlers is higher than for CR costumers [9] and the general Brazilian adult population [12]. This work fills a gap in the health profile of this population, as it is the first study to evaluate workers from all regions of Brazil. The data suggest the need for policies aimed at the health care of low-income food handlers, mainly because they develop their activities in a place designed to promote food and nutritional security.



Concerning sodium content in the two main meals, CRs are putting Brazilian low-income food handlers at risk for chronic diseases, mainly cardiovascular diseases such as hypertension (the most prevalent NCD found in our study). A better menu planning (by the dietitians) and execution (by the food handlers) is necessary for CRs to guarantee sodium reduction over time. In general, the CRs provide access to cheap and adequate meals to their workers as their social contribution. Considering energy intake and the proportion of macronutrients, CRs contribute to promoting health for their food handlers. However, a food handling environment, allowing direct access to food during work time, can be contributing to overweightness. This program is a big step in guaranteeing the universal right to food to the low-income population of Brazilian food handlers. Further studies are necessary to investigate this consumption practice and the potential influences of the food handling environment in the CR food handlers’ overweightness.







Author Contributions


Conceptualization, R.B.A.B. and R.d.C.C.d.A.A.; Methodology, R.B.A.B., R.d.C.C.d.A.A., and P.R.F.C.; Validation, P.R.F.C. and J.C.-S.; Formal analysis, R.d.C.C.d.A.A., P.R.F.C., J.C.-S., and R.P.Z.; investigation, I.C.F.; Writing—Original draft preparation, R.P.Z. and I.C.F.; Writing—Review and editing, R.P.Z. and R.B.A.B.; Project administration, R.B.A.B. and R.d.C.C.d.A.A.; Funding acquisition, R.B.A.B. and R.d.C.C.d.A.A. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by University of Brasília, grant number Edital DPI 004/2019.




Acknowledgments


We acknowledge the Ministry of Social Development of the Brazilian Government by the support.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Sheehy, T.; Roache, C.; Sharma, S. Eating habits of a population undergoing a rapid dietary transition: Portion sizes of traditional and non-traditional foods and beverages consumed by Inuit adults in Nunavut, Canada. Nutr. J. 2013, 12, 70. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Pelham-Burn, S.E.; Frost, C.J.; Russell, J.M.; Barker, M.E. Improving the nutritional quality of charitable meals for homeless and vulnerable adults. A case study of food provision by a food aid organisation in the UK. Appetite 2014, 82, 131–137. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Souza, A.M.; Pereira, R.A.; Yokoo, E.M.; Levy, R.B.; Sichieri, R. Most consumed foods in Brazil: National Dietary Survey 2008–2009. Rev. Saúde Pública 2013, 47, 190–199. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Popkin, B.M.; Adair, L.S.; Ng, S.W. Global nutrition transition and the pandemic of obesity in developing countries. Nutr. Rev. 2012, 70, 3–21. [Google Scholar] [CrossRef] [Scilit]

	



Da Maynard, D.C.; Vidigal, M.D.; Farage, P.; Zandonadi, R.P.; Nakano, E.Y.; Botelho, R.B.A. Environmental, Social and Economic Sustainability Indicators Applied to Food Services: A Systematic Review. Sustainability 2020, 12, 1804. [Google Scholar] [CrossRef] [Scilit]

	



Araújo, F.R.; Santos, D.F.; Araújo, M.A.D. O direito humano à alimentação adequada promovido por políticas de acesso a alimentos: O caso da unidade Natal-RN do Projeto Café do Trabalhador. Rev. Políticas Públicas 2011, 15, 267–276. [Google Scholar]

	



General Assembly of the United Nations. Universal Declaration of Human Rights; General Assembly of the United Nations: New York, NY, USA, 1948. [Google Scholar]

	



Vittuari, M.; De Menna, F.; Gaiani, S.; Falasconi, L.; Politano, A.; Dietershagen, J.; Segrè, A. The Second Life of Food: An Assessment of the Social Impact of Food Redistribution Activities in Emilia Romagna, Italy. Sustainability 2017, 9, 1817. [Google Scholar] [CrossRef] [Scilit]

	



Godoy, K.C.; Sávio, K.E.O.; de Akutsu, R.C.; Gubert, M.B.; Botelho, R.B.A. Perfil e situação de insegurança alimentar dos usuários dos Restaurantes Populares no Brasil. Cad. Saude Publica 2014, 30, 1239–1249. [Google Scholar] [CrossRef] [Scilit]

	



Bezerra, I.N.; Sichieri, R. Características e gastos com alimentação fora do domicílio no Brasil. Rev. Saude Publica 2010, 44, 221–229. [Google Scholar] [CrossRef] [Scilit]

	



Lachat, C.; Nago, E.; Verstraeten, R.; Roberfroid, D.; Van Camp, J.; Kolsteren, P. Eating out of home and its association with dietary intake: A systematic review of the evidence. Obes. Rev. 2012, 13, 329–346. [Google Scholar] [CrossRef] [Scilit]

	



Brazil. Ministério da Saúde Vigitel Brasil 2018: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas por Inquerito Telefônico; Ministério da Saúde: Brasília, Brazil, 2019. Available online: https://portalarquivos2.saude.gov.br/images/pdf/2019/julho/25/vigitel-brasil-2018.pdf (accessed on 23 January 2020).

	



De Paula Carrijo, A.; Botelho, R.B.A.; de Almeida Akutsu, R.D.C.C.; Zandonadi, R.P. Is What Low-Income Brazilians Are Eating in Popular Restaurants Contributing to Promote Their Health? Nutrients 2018, 10, 414. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Ginani, V.C.; Araújo, W.M.C.; Botelho, R.B.A.; Akutsu, R.C.C.A.; Zandonadi, R.P. What is Offered by Public Foodservices for Low Income Population in Brazil is Adequate to Health Promotion Regarding Energy Density. J. Culin. Sci. Technol. 2018, 16, 224–236. [Google Scholar] [CrossRef] [Scilit]

	



Zandonadi, R.P.; Botelho, R.B.A.; Ginani, V.C.; De Cássia, R.; Akutsu, C.A.; Eleonora De Oliveira Savio, K.; Araújo, W.M.C. Sodium and health: New proposal of distribution for major meals. Health 2014, 6, 195–201. [Google Scholar] [CrossRef]

	



Botelho, R.B.A.; Akutsu, R.D.C.; Zandonadi, R.P. Low-Income Population Sugar (Sucrose) Intake: A Cross-Sectional Study among Adults Assisted by a Brazilian Food Assistance Program. Nutrients 2019, 11, 798. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



De Sousa, J.R.; Botelho, R.B.A.; Akutsu, R.D.C.C.A.; Zandonadi, R.P. Nutritional Quality of Breakfast Consumed by the Low-Income Population in Brazil: A Nationwide Cross-Sectional Survey. Nutrients 2019, 11, 1418. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Brasil Manual—Programa Restaurante Popular; Ministério do Desenvolvimento Social e Combate à Fome: Brasília, Brazil, 2004; p. 71. Available online: https://bvsms.saude.gov.br/bvs/publicacoes/projeto_logico_restaurante_popular.pdf (accessed on 23 January 2020).

	



Domene, S.M.Á. Técnica Dietética: Teoria e Aplicações; Guanabara Koogan: Rio de Janeiro, Brazil, 2011. [Google Scholar]

	



Chaves, L.G.; Mendes, P.N.R.; de Brito, R.R.; Botelho, R.B.A. O programa nacional de alimentação escolar como promotor de hábitos alimentares regionais. Rev. Nutr. 2009, 22, 857–866. [Google Scholar] [CrossRef] [Scilit]

	



Da Cunha, D.T.; Stedefeldt, E.; de Rosso, V.V. He is worse than I am: The positive outlook of food handlers about foodborne disease. Food Qual. Prefer. 2014, 35, 95–97. [Google Scholar] [CrossRef] [Scilit]

	



De Andrade, M.L.; Rodrigues, R.R.; Antongiovanni, N.; da Cunha, D.T. Knowledge and risk perceptions of foodborne disease by consumers and food handlers at restaurants with different food safety profiles. Food Res. Int. 2019, 121, 845–853. [Google Scholar] [CrossRef] [Scilit]

	



Neves Do Amaral, W.A.; Peduto, A. Food Security the Brazilian Case Series on Trade and Food Security-Policy Report; International Institute for Sustainable Development: Winnipeg, MB, Canada, 2010. [Google Scholar]

	



Ruano-Rodríguez, C.; Serra-Majem, L.; Dubois, D. Assessing the impact of dietary habits on health-related quality of life requires contextual measurement tools. Front. Pharmacol. 2015, 6, 105. [Google Scholar] [CrossRef] [Scilit]

	



Hatjiathanassiadou, M.; de Souza, S.R.G.; Nogueira, J.P.; de Medeiros Oliveira, L.; Strasburg, V.J.; Rolim, P.M.; Seabra, L.M.J. Environmental Impacts of University Restaurant Menus: A Case Study in Brazil. Sustainability 2019, 11, 5157. [Google Scholar] [CrossRef] [Scilit]

	



Duarte, I.A.E.; Botelho, R.B.A.; de Cássia Akutsu, R. Regional Food Consumption in the Northeast of Brazil by the Low-Income Population. J. Culin. Sci. Technol. 2019, 17, 155–169. [Google Scholar] [CrossRef] [Scilit]

	



Boclin, K.D.L.S.; Blank, N. Excesso de peso: Característica dos trabalhadores de cozinhas coletivas? Rev. Bras. Saúde Ocup. 2006, 31, 41–47. [Google Scholar] [CrossRef] [Scilit]

	



De Matos, C.H.; Proença, R.P.D.C. Condições de trabalho e estado nutricional de operadores do setor de alimentação coletiva: Um estudo de caso. Rev. Nutr. 2003, 16, 493–502. [Google Scholar] [CrossRef] [Scilit]

	



Antunes, M.T.; Dal Bosco, S.M. Gestão em Unidades de Alimentação e Nutrição da Teoria à Prática; Appris: Curitiba, Brazil, 2020; ISBN 8547340904. [Google Scholar]

	



Cochran, W.G. Sampling Techniques; John Wiley & Sons: Hoboken, NJ, USA, 2007. [Google Scholar]

	



Brasil—Ministério da Saúde Vigitel: O que é, Como Funciona, Quando Utilizar e Resultados. Available online: http://portalms.saude.gov.br/saude-de-a-z/vigitel (accessed on 18 March 2019).

	



Malta, D.C.; Bernal, R.T.I.; de Araújo Andrade, S.S.C.; da Silva, M.M.A.; Velasquez-Melendez, G. Prevalence of and factors associated with self-reported high blood pressure in Brazilian adults. Rev. Saude Publica 2017, 51. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Institute of Medicine Dietary Reference Intakes. Applications in Dietary Assessment: A Report of the Subcommittees on Interpretation and Uses of Dietary Reference Intakes and the Standing Committee on the Scientific Evaluation of Dietary Reference Intakes, Food and Nutrition Board, Institute of Medicine; National Academy Press: Cambridge, MA, USA, 2000; ISBN 9780309071833. [Google Scholar]

	



Slater, B.; Marchioni, D.L.; Fisberg, R.M. Estimando a prevalência da ingestão inadequada de nutrientes. Rev. Saude Publica 2004, 38, 599–605. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



NEPA. Tabela Brasileira de Composição de Alimentos: TACO; Núcleo de Estudos e Pesquisas em Alimentação: Campinas, Brazil, 2011; Volume 4, p. 161. [Google Scholar]

	



Gibson, R.S. Principles of Nutritional Assessment; Oxford University Press: Oxford, UK, 2005. [Google Scholar]

	



WHO. Physical Status: The Use and Interpretation of Anthropometry; WHO: Geneva, Switzerland, 2013. [Google Scholar]

	



Bernard, R. Fundamentals of Biostatistics, 5th ed.; PWS Publisher: Boston, MA, USA, 2000; p. 680. [Google Scholar]

	



Schmidt, M.I.; Duncan, B.B.; E Silva, G.A.; Menezes, A.M.; Monteiro, C.A.; Barreto, S.M.; Chor, D.; Menezes, P.R. Chronic non-communicable diseases in Brazil: Burden and current challenges. Lancet 2011, 377, 1949–1961. [Google Scholar] [CrossRef] [Scilit]

	



Hosmer, D.; Lemeshow, S. Applied Logistic Regression, 2nd ed.; John Wiley: New York, NY, USA, 2000. [Google Scholar]

	



Kleinbaum, D.G.; Klein, M. Introduction to Logistic Regression. In Logistic Regression; Springer: Berlin/Heidelberg, Germany, 2010; pp. 1–39. [Google Scholar]

	



Rothman, K.J.; Greenland, S.; Lash, T.L. Modern Epidemiology; Lippincott Williams & Wilkins: Philadelphia, PA, USA, 2008; ISBN 0781755646. [Google Scholar]

	



Heinzl, H.; Waldhör, T.; Mittlböck, M. Careful use of pseudoR-squared measures in epidemiological studies. Stat. Med. 2005, 24, 2867–2872. [Google Scholar] [CrossRef] [Scilit]

	



Bozdogan, H. Model selection and Akaike’s Information Criterion (AIC): The general theory and its analytical extensions. Psychometrika 1987, 52, 345–370. [Google Scholar] [CrossRef] [Scilit]

	



Dos Santos Simon, M.I.S.; Garcia, C.A.; Lino, N.D.; Forte, G.C.; de Deos Fontoura, I.; de Oliveira, A.B.A. Avaliação nutricional dos profissionais do serviço de nutrição e dietética de um hospital terciário de Porto Alegre. Cad. Saúde Coletiva 2014, 22, 69–74. [Google Scholar] [CrossRef] [Scilit]

	



Silva, K.F.; Drumond, N.B.; Quintão, D.F. Avaliação do perfil nutricional e condições de trabalho de colaboradores de unidades de alimentação e nutrição de Eugenópolis (MG). Rev. Cient. Faminas 2015, 11, 33–48. [Google Scholar]

	



De Lima Sírio, B.K.; Blank, N. Prevalência de sobrepeso e obesidade em trabalhadores de cozinhas dos hospitais públicos estaduais da Grande Florianópolis, Santa Catarina. Rev. Bras. Saúde Ocup. 2010, 35, 124–130. [Google Scholar] [CrossRef] [Scilit]

	



Rebouças, L.T.; Santiago, L.B.; Martins, L.S.; Rios Menezes, A.C.; da Purificação Nazaré Araújo, M.; de Castro Almeida, R.C. Food safety knowledge and practices of food handlers, head chefs and managers in hotels’ restaurants of Salvador, Brazil. Food Control 2017, 73, 372–381. [Google Scholar] [CrossRef] [Scilit]

	



Scarparo, A.L.; Amaro, F.S.; de Oliveira, A.B.A. Caracterização e Avaliação Antropométrica dos Trabalhadores dos Restaurantes Universitários da Universidade Federal do Rio Grande do Sul. Clin. Biomed. Res. 2010, 30, 247–251. [Google Scholar]

	



Samapundo, S.; Climat, R.; Xhaferi, R.; Devlieghere, F. Food safety knowledge, attitudes and practices of street food vendors and consumers in Port-au-Prince, Haiti. Food Control 2015, 50, 457–466. [Google Scholar] [CrossRef] [Scilit]

	



Omemu, A.M.; Aderoju, S.T. Food safety knowledge and practices of street food vendors in the city of Abeokuta, Nigeria. Food Control 2008, 19, 396–402. [Google Scholar] [CrossRef] [Scilit]

	



Samapundo, S.; Cam Thanh, T.N.; Xhaferi, R.; Devlieghere, F. Food safety knowledge, attitudes and practices of street food vendors and consumers in Ho Chi Minh city, Vietnam. Food Control 2016, 70, 79–89. [Google Scholar] [CrossRef] [Scilit]

	



Abdullah Sani, N.; Siow, O.N. Knowledge, attitudes and practices of food handlers on food safety in food service operations at the Universiti Kebangsaan Malaysia. Food Control 2014, 37, 210–217. [Google Scholar] [CrossRef] [Scilit]

	



McIntyre, L.; Vallaster, L.; Wilcott, L.; Henderson, S.B.; Kosatsky, T. Evaluation of food safety knowledge, attitudes and self-reported hand washing practices in FOODSAFE trained and untrained food handlers in British Columbia, Canada. Food Control 2013, 30, 150–156. [Google Scholar] [CrossRef] [Scilit]

	



Tan, S.L.; Bakar, F.A.; Abdul Karim, M.S.; Lee, H.Y.; Mahyudin, N.A. Hand hygiene knowledge, attitudes and practices among food handlers at primary schools in Hulu Langat district, Selangor (Malaysia). Food Control 2013, 34, 428–435. [Google Scholar] [CrossRef] [Scilit]

	



Choudhury, M.; Mahanta, L.; Goswami, J.; Mazumder, M.; Pegoo, B. Socio-economic profile and food safety knowledge and practice of street food vendors in the city of Guwahati, Assam, India. Food Control 2011, 22, 196–203. [Google Scholar] [CrossRef] [Scilit]

	



Omari, R.; Frempong, G.K.; Arthur, W. Public perceptions and worry about food safety hazards and risks in Ghana. Food Control 2018, 93, 76–82. [Google Scholar] [CrossRef] [Scilit]

	



Tinker, I. Street Foods: Urban Food and Employment in Developing Countries; Oxford University Press: Oxford, UK, 1997. [Google Scholar]

	



Malta, D.C.; Bernal, R.T.I.; Lima, M.G.; de Araújo, S.S.C.; da Silva, M.M.A.; de Fátima Freitas, M.I.; de Azevedo Barros, M.B. Noncommunicable diseases and the use of health services: Analysis of the National Health Survey in Brazil. Rev. Saude Publica 2017, 51, 1–10. [Google Scholar] [CrossRef] [Scilit]

	



Abegunde, D.O.; Mathers, C.D.; Adam, T.; Ortegon, M.; Strong, K. The burden and costs of chronic diseases in low-income and middle-income countries. Lancet 2007, 370, 1929–1938. [Google Scholar] [CrossRef] [Scilit]

	



WHO. Noncommunicable Diseases. Available online: https://www.who.int/en/news-room/fact-sheets/detail/noncommunicable-diseases (accessed on 7 April 2020).

	



CDC. Overview of Noncommunicable Diseases and Related Risk Factors Presenter’s Name Title of Event Date of Event. 2019. Available online: https://www.cdc.gov/globalhealth/healthprotection/fetp/training_modules/new-8/Overview-of-NCDs_PPT_QA-RevCom_09112013.pdf (accessed on 23 January 2020).

	



Jovic, D.; Marinkovic, J.; Vukovic, D. Association between body mass index and prevalence of multimorbidity: A cross-sectional study. Public Health 2016, 139, 103–111. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Institute of Medicine (U.S.); Panel on Dietary Reference Intakes for Electrolytes and Water. DRI, Dietary Reference Intakes for Water, Potassium, Sodium, Chloride, and Sulfate; National Academies Press: Cambridge, MA, USA, 2004; ISBN 0309091586. [Google Scholar]

	



Brazil. Portaria Interministerial No 66—Programa de Alimentação do Trabalhador; Ministério do Trabalho: Brasília, Brazil, 2006; pp. 1–2. Available online: http://189.28.128.100/nutricao/docs/legislacao/portaria66_25_08_06.pdf (accessed on 23 January 2020).

	



Vargas, C.M.; Burt, V.L.; Gillum, R.F.; Pamuk, E.R. Validity of self-reported hypertension in the National Health and Nutrition Examination Survey III, 1988–1991. Prev. Med. 1997, 26, 678–685. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Lima-Costa, M.F.; Peixoto, S.V.; Firmo, J.O.A. Validade da hipertensão arterial auto-referida e seus determinantes (projeto Bambuí). Rev. Saude Publica 2004, 38, 637–642. [Google Scholar] [CrossRef] [Scilit]








 





Table 1. Health status, socioeconomic, and anthropometric profiles of food handlers.
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	Variables
	Frequency (n)
	%





	Gender (n = 559)
	
	



	Female
	353
	63.1



	Male
	206
	36.9



	Age group (n = 559)
	
	



	<21 years
	26
	4.7



	21 to 30 years
	183
	32.7



	31 to 40 years
	172
	30.8



	41 to 50 years
	133
	23.8



	51 to 60 years
	45
	8.0



	Marital status (n = 559)
	
	



	Single
	225
	40.2



	With Partner
	289
	51.7



	Widow
	06
	1.1



	Divorced
	39
	7.0



	Education level (n = 559)
	
	



	Incomplete Elementary Education
	124
	22.2



	Elementary Education
	174
	31.1



	High School
	244
	43.7



	Under-graduate
	17
	3.0



	The habit of drinking alcohol (n = 558)
	
	



	Yes
	258
	46.3



	No
	300
	53.7



	Smoking habit (n = 557)
	
	



	Yes
	100
	18.2



	No
	457
	81.8



	Income (per capita minimum wage) * (n = 538)
	
	



	Up to ¼ MW
	47
	8,7



	¼ to ½ MW
	171
	31.8



	½ to 1 MW
	212
	39.4



	1 to 2 MW
	91
	16.9



	>2 MW
	17
	3.2



	Body mass index (BMI) (n = 556)
	
	



	Adequate weight
	221
	40.1



	Overweight
	216
	38.6



	Obesity
	119
	21.3



	Non-communicable chronic disease (NCD) diagnosed (n = 559)
	
	



	No
	463
	82.8



	Yes
	96
	17.2



	Type of NCD (n = 96)
	
	



	Hypertension
	44
	45.8



	Type 2 diabetes
	12
	12.5



	Others
	40
	41.7



	Time working at the community restaurant (n = 559)
	
	



	≤6 months
	204
	36.5



	7 to 11 months
	43
	7.7



	12 to 23 months
	122
	21.8



	≥24 months
	190
	34.0







* Minimum wage (MW): 175.90 USD per month. The number of respondents can vary in each item, since the responses were not mandatory to continue the questionnaire.













 





Table 2. Distribution of variables by categories of the non-communicable chronic disease (NCD) response variable of the Community Restaurants’ food handlers.
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Variables

	
Without NCD

	
With NCD

	
p-Value *




	
n

	
%

	
n

	
%






	
Gender

	

	

	

	

	




	
Male (n = 206)

	
180

	
87.4

	
26

	
12.6

	
0.029




	
Female (n = 353)

	
283

	
80.2

	
70

	
19.8

	




	
Age group

	

	

	

	

	




	
≤40 years (n = 381)

	
346

	
90.8

	
35

	
9.2

	
<0.001




	
>40 years (n = 178)

	
117

	
65.7

	
61

	
34.3

	




	
Education level

	

	

	

	

	




	
Elementary Education (complete/incomplete) (n = 298)

	
235

	
78.8

	
63

	
21.2

	
0.008




	
High School/Under-graduate (n = 261)

	
228

	
87.4

	
33

	
12.6

	




	
BMI status

	

	

	

	

	




	
Adequate weight (n = 221)

	
196

	
88.7

	
25

	
11.3

	
0.003




	
Overweight/obesity (n = 338)

	
267

	
79.0

	
71

	
21.0

	




	
Smoking habit

	

	

	

	

	




	
No (n = 457)

	
379

	
82.0

	
78

	
18.0

	
0.823




	
Yes (n = 100)

	
82

	
82.9

	
18

	
17.1

	




	
The habit of drinking alcohol

	




	
No (n = 300)

	
239

	
79.7

	
61

	
20.3

	
0.035




	
Yes (n = 258)

	
223

	
86.4

	
35

	
13.6

	




	
Income **

	

	

	

	

	




	
<1 minimum wage (n = 430)

	
359

	
83.5

	
71

	
16.5

	
0.343




	
≥1 minimum wage (n = 108)

	
86

	
79.6

	
22

	
20.4

	




	
Time working at the community restaurant

	




	
<12 months (n = 247)

	
215

	
87.0

	
32

	
13.0

	
0.019




	
≥12 months (n = 312)

	
248

	
79.5

	
64

	
20.5

	








* Pearson Chi-square (p < 0.05); ** Minimum wage (MW): 175.90 USD per month. The number of respondents can vary in each item, since the responses were not mandatory to continue the questionnaire.













 





Table 3. Prevalence ratio of the association between overweightness/obesity and health problems of Brazilian Community Restaurant food handlers.
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Presence of NCDs




	

	
Prevalence Ratio (IC 95%); p-Value *




	

	
Food Handlers (n = 559)




	

	
Stock Model

	
Adjusted Model **






	
Adequate

	
Reference

	
Reference




	
Overweight

	
1.59 (1.01–1.54); 0.05

	
1.49 (0.95–2.35); 0.08




	
Obesity

	
2.30 (1.42–3.71); 0.001

	
2.05 (1.29–3.35); 0.002




	
Pseudo-R2

	
1.88%

	
7.4%




	
AIC

	
521.8

	
500.9








* Poisson regression model; ** Adjusted by age, gender, education level, and time working at the community restaurant; AIC: Akaike Information Criterion.













 





Table 4. Mean and standard deviation of food handlers’ nutrient intake (24 h recall) of the Community Restaurants in Brazil (n = 559) according to body mass index (BMI).
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Nutritional Profile

	
Adequate Weight

	
Overweight

	
Obesity

	
p-Value




	
Mean ± SD

	
Mean ± SD

	
Mean ± SD






	
Energy (kcal)

	
2057.4 a ± 722.5

	
1829.44 b ± 649.2

	
1918.9 ab ± 668.6

	
0.023




	
Carbohydrate (g)

	
272.5 a ± 103.6

	
236.4 b ± 85.9

	
249.4 ab ± 82.8

	
0.060




	
Protein (g)

	
88.1 a ± 34.4

	
81.9 a ± 30.8

	
89.1 a ± 57.2

	
0.330




	
Lipid (g)

	
68.3 a ± 29.7

	
61.8 a ± 29.3

	
61.8 a ± 28.8

	
0.127




	
Fiber (g)

	
11.7 a ± 5.6

	
10.8 a ± 5.6

	
11.2 a ± 5.5

	
0.706




	
Saturated fat (g)

	
6.5 a ± 1.8

	
5.7 a ± 2.0

	
5.8 a ± 2.3

	
0.556




	
Sodium (mg)

	
3982.0 a ± 1728.9

	
3837.5 a ± 1560.5

	
3801.3 a ± 1507.3

	
0.668








a,b Different letters in the line show statistical differences (p < 0.05).













 





Table 5. Mean and standard deviation of food handlers’ nutrient intake for breakfast and lunch on weekdays and the weekend—Community Restaurants in Brazil (n = 559).
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	Nutritional Profile
	Breakfast Weekdays
	Breakfast Weekend
	p-Value
	Lunch Weekdays
	Lunch Weekend
	p-Value





	Energy (kcal)
	315.6 ± 215.6
	390.0 ± 326.5
	<0.05
	1013.1 ± 511.3
	817.5 ± 578.4
	<0.05



	Carbohydrate (g)
	53.8 ± 28.4
	60.9 ± 59.1
	<0.05
	123.8 ± 66.6
	96.9 ± 67.1
	<0.05



	Protein (g)
	16.9 ± 26.2
	10.4 ± 8.7
	<0.05
	53.9 ± 28.6
	44.8 ± 42.5
	<0.05



	Lipid (g)
	17.4 ± 19.2
	11.9 ± 13.0
	<0.05
	34.4 ± 22.9
	27.9 ± 32.2
	<0.05



	Sodium (mg)
	457.2 ± 503.2
	494.9 ± 450.5
	<0.05
	2763.2 ± 1585.5
	1621.1 ± 1516.2
	<0.05
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