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The gut microbiota is becoming well recognized as a key determinant of health and disease. As a result, several studies have focused on causality and the predictive/prognostic value of the microbiota in a wide range of diseases. However, it is of greater importance to understand what sparks changes in the microbiota and how these alterations contribute to an increased susceptibility to disease. A few studies have already demonstrated that the gut microbiota could be modified by lifestyle, consequently leading to pathology. What if socioeconomic factors can also impact the gut microbiota composition and, thus, increase the susceptibility to disease? Perhaps, this is one of the factors that may have contributed to the increased inequalities between people with higher and lower socioeconomic status in terms of health. In this review, we aimed to understand more about this topic and the real impact of the “sociobiome.” Furthermore, we proposed measures to mitigate the impact of these factors on the gut microbiota composition.
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Background

Eradication of poverty was listed as one of the main Millennium Development Goals (MDGs) to be tackled by the WHO, especially in low-income countries (1). Thus, it indicates that health is a key determinant for increasing the socioeconomic status (SES) and, hence, can influence an individual’s success throughout life. Therefore, achieving the best health odds at a young age is important.

The microbiota is intrinsically correlated with health and disease, making it promising to understand part of the pathophysiology, which, in turn, can help in the achievement of a healthier status, especially due to the therapeutic potential to modulate the composition of the microbiota.

The microbiota consists of a plethora of microorganisms, including bacteria, protozoa, archaea, viruses, and fungus, that inhabit mainly the intestines, as well as other sites of our organism, which establishes a symbiotic relationship with us. It is acquired at the moment of birth, either through vaginal or cesarean delivery, which presents as one of the first interferents of the microbiota composition, diversity, and disease susceptibility in the future (2). The establishment of a more mature, balanced, and diverse state of microbiota composition is obtained at the age of 4 years, which is divided into three main stages: 1) the developmental period (at 1 year old), where the child’s microbiota is influenced by breastfeeding, geographics, maternal and/or fetal diseases, and the use of antibiotics; 2) the transitional period (at 2 years old), where exposure to the environment, such as pets, siblings, other household related-acquaintance, and chronic pathologies, among others, increases and affects the microbiota; and 3) the stable period (at 4 years old), which will remain throughout life and can be slightly modified by lifestyle and diet (2, 3).

Moreover, it is important to understand the impact of ethnicity and geographic location. One interesting study performed in Indian tribes revealed that their microbiota was dominated by Prevotella spp., with just slight changes at the genus and species levels mainly due to different diet nuances. Additionally, a representative microbiota core was detected, similar to that of most world populations, with Faecalibacterium, Eubacterium, Clostridium, Blautia, Ruminococcus, and Roseburia (4). Furthermore, another study, reporting on some of the tribes included in the previous one, demonstrated that the microbiota composition and respective metabolomics are shaped by ethnicity (5).

On another side of the world, specifically South America, an Amerindian tribe without previous contact with westernized people was discovered to have the most diverse and functional microbiota ever documented, indicating that exposure to westernized culture affects our collective microbiota composition (6).

Before delving further into the effects of socioeconomic features on the dynamics of the microbiota, it is important to remember that xenobiotics, including exposure to medications and environmental toxins, are a major contributor to microbiota dysbiosis. After all, westernized populations may be more exposed to these xenobiotics, leading to innumerous pathologies, especially in populations with fewer resources (7–9).

Furthermore, it appears that household exposure can be separated into household crowding and SES, especially at a young age. This may shape the individual microbiota, determining the susceptibility to disease and, hence, their chances of success in accomplishing higher SES. Therefore, the main aim of this article was to explore the importance of SES in the predisposition to pathology through its influence on the microbiota composition. The main findings are summed up in Figure 1.




Figure 1 | Sociobiome key points. Hereby, it is possible to get this conclusion the following conclusion: 1) Socioeconomic status (SES) has a higher contribution to microbiota composition than genetics; 2) SES is extremely important in the development of children that it also affects the adult microbiota; 3) Either individual or community SES is relevant for microbiota composition; therefore, community measures can be applied more easily and benefit even more individuals.





Socioeconomic status vs. inheritability

As previously described, the microbiota is acquired at the moment of birth by transference from mother to newborn. Hence, logically, the greatest contributor to microbiota composition would be genetically determined. There are even some taxa and species that are already depicted as highly heritable. The study by Gacesa et al. (10) in a Dutch population found that some bacteria, including Proteobacteria, Akkermansia muciniphila, Bacteroidaceae species, Parabacteroides goldsteinii, Bacteroides coprocola, Bifidobacterium longum, Phascolarctobacterium, and Clostridiales, are genetically transmissible. Other studies in a Canadian population and a cohort of UK twins reported similar findings (11, 12).

Nevertheless, most studies demonstrated that cohabitation and/or SES are more important in determining the composition of the microbiota than inheritability. The Dutch study (10) showed that the intestinal microbiota of family members living separately has a lower resemblance compared to household members, even if there was no significant relationship between them. However, some bacteria of inheritability signature still contribute to the microbiota composition, to a lower degree. Moreover, another UK twin study that isolated the genetic contribution demonstrated the greater magnitude of SES in the structure of the microbiota (13).



Influence of socioeconomic status on a child’s microbiota composition that reflects in adulthood

The microbiota composition, maturity, and diversity are stabilized in the fourth year of life (2), which means that all exposure during the first years will have enormous significance on the health status and, indirectly, on the SES. Thus, the Dutch study (10) demonstrated that the childhood milieu is reflected in the adult microbiota configuration through a comparison between rural and urban environments. It was described that children residing in urban environments showed lower abundance of Bacteroides, Alistipes, and Bilophila compared to those in rural backgrounds. Conversely, the microbiota of children in rural areas was enriched in Prevotella copri, Faecalibacterium prausnitzii, Rothia muciliginosa, Bifidobacterium spp., and Mitsuokella (10). All the previous bacteria from rural microbial signatures have anti-inflammatory characteristics that may enhance the resilience of the microbiota and decrease the susceptibility to disease. These findings are described in Table 1.


Table 1 | Discriminate SES.



Furthermore, the study of Lapidot et al. (14) in Israel has shown that household crowding and SES are major contributors to the bacterial composition of young children, mainly through increasing the alpha diversity and phylogenetic variety. A lower SES was associated with a wider taxonomic range, consisting of P. copri, Alistipes putredinis, Eubacterium biforme, Dialister, F. prausnitzii, Bifidobacterium, Oscillospira, Ruminococcus, and Sutterella, which, in turn, are astonishingly similar to the microbiota signatures of those in rural communities (10, 14). This might be explained by the fact that individuals from villages in Israel with lower SES have decreased monthly wages, lower education levels, and are less exposed to Westernized diets, accompanied by augmented consumption of the Mediterranean diet. Moreover, household crowding showed differences in the abundance of Alistipes onderdonkii, Bacteroides uniformis, Prevotella stercorea, Phascolarctobacterium, and A. putredinis, with those having lower SES presenting a dominant taxon of B. uniformis, while a higher SES was mainly composed of P. stercorea and Phascolarctobacterium (14). The metabolic pathways were also different, with children in higher SES households showing overdeveloped secondary bile acid biosynthesis, which is important for its regulatory effect on inflammation and microbial composition (17); increased glutamate and glutamine metabolism, crucial to maintaining the intestinal barrier integrity (18, 19); and, finally, enhanced biotin metabolism, which is responsible for the metabolism of glucose, amino acids, and fatty acids (14, 20)..

Moreover, the same authors conducted a more recent study where it was observed that a lower SES showed not only significant microbiota alterations but also increased body mass index Z-score (BMIZ) in preadolescents (15). Children in reduced SES households demonstrated a higher prevalence of obesity, complemented with reduced bacterial diversity due to their main diet comprising higher quantities of dietary fat without increased consumption of fibers. Therefore, the microbiota of children with lower SES is enriched in Prevotella, Adlercreutzia, Alistipes, and Dorea, which have been correlated with obesity (21) and diabetes mellitus (15, 22). These findings are displayed in Table 1.

Furthermore, a study performed in Mexico comparing the different microbiota compositions of children in westernized (higher SES) and non-westernized (lower SES) settings reported that non-westernized children had unique phyla of bacteria, namely, Deinococcus-Thermus, Chloroflexota, Elusimicrobiota, Acidobacteriota, and Fibrobacterota, more related to a vegetable-based diet. In contrast, westernized children had diminished diversity and a more representative phylum of Saccharibacteria, one of the main functions of which is the decomposition of sugar molecules. To sum up, since non-westernized children are less exposed to sugar-containing foods and eat a more diverse range of vegetables, they appear to have a more resilient microbiota that is more efficient in harvesting the energy from fibers (16).

Nevertheless, it is important to highlight the role of Prevotella, present in both studies, since it is still the bacterium that is vastly abundant in the human intestine. However, this genus has already been correlated with positive and negative outcomes in health. On the one hand, Prevotella has been implicated in glucose intolerance and insulin resistance (23). On the other hand, when a diet rich in fiber is consumed, Prevotella improves glucose and insulin tolerance, which points to the fact that its benefits or risks are diet-induced (24).



Socioeconomic status: Individual versus community

The composition of the microbiota is influenced by individual lifestyle, namely, diet, physical exercise, and individual SES, but is also highly dependent on neighborhood SES, which contributes to greenspace area, exposure to pollution and toxicants, stress, and the type of diet consumed, such as ultra-processed food (10, 25).

The study by Miller et al. (25) evaluated the influence of neighborhood SES on the microbiota composition in the mucosal and luminal locations of the sigmoid colon. It was noted that the alpha diversity was diminished in those in low-SES communities, which, in turn, showed higher rates of diabetes (26), cardiovascular diseases (27), asthma (28), and mortality. Moreover, an enhanced prevalence of Bacteroides, with a lower abundance of Prevotella, was reported in the microbiota of individuals belonging to higher-SES neighborhoods, probably due to better diets with increased consumption of animal products (25).

The alpha diversity, which reflects the evenness and richness of the microbiota, is a significant indicator of microbiota resilience (3). Hence, individuals with decreased alpha diversity, for example those belonging to lower-SES neighborhoods, showed less resilience, which means that they are more prone to pathologies (29).

Regarding individual SES, one study pointed out that measures of individual SES, particularly an individual’s monthly wage, is a determinant of alpha diversity (13). It was demonstrated that a higher individual SES correlated with an enhanced alpha diversity, with an increased abundance of Bacteroides and Prevotella, which was in contradiction with the results of the study of Miller et al. (25), which presented a reduced abundance of Prevotella (13).



Sociobiome: What does the future hold?

Sociobiome can be defined as the microbiota composition of a geographic region or neighborhood as a result of exposure to similar socioeconomic factors, which determine an environment with analogous characteristics that shape the individual microbiota into great resemblance. Therefore, this sociobiome can be used to increase the success of health policies more personalized to a specific region instead of broad interventions across a territory full of diverse realities and dissimilar issues.

For instance, since the microbiota appears to interact with the development of the central nervous system, as well as the regulation of individual behavior (30), there is a possibility that not only does the SES affect a person’s microbiota but also, in a reverse mode, that the microbiota composition shapes the behavior of an individual in such a way that it regulates the capacity to influence SES and to acquire habitation in specific neighborhoods (25). With this being said, it opens the possibility of modifying health disparities due to SES since there are interventions, especially those aimed at the youth, that can be fashioned to shape the microbiota of those with lower SES in order to ameliorate present and future health problems.

Hereby, we suggest some interventions that can decrease the chasm between low and high SES and equalize the health status, as reflected in Figure 2.

	Increase fundings for targeted microbiota modulation (31): It is necessary to develop research on health disparities based on microbiota differences in order to obtain “antidotes” that can be used to modulate the microbiota through increasing the alpha diversity, which, in turn, will enhance the microbiota resilience and ameliorate the health status. Here, personalized therapies for microbiota modulation, such as combinations of probiotics, prebiotics, symbiotics, and antibiotics, should be developed, as well as the possibility of fecal material transplant (FMT). Furthermore, this intervention should be directed at children since it appears to have a “founder effect,” with adult SES indicating a cumulative acquaintance throughout life (13).

	Community microbiota-friendly nutrition: The impact of nutrition on the microbiota composition is well recognized. Hence, it would be important for the population, especially children, to have access to the best food available instead of high-fat, high-carbohydrate, and low-fiber diets. As previously shown, Prevotella, which has an important impact on health disparities, is highly dependent on diet, namely, fiber; hence, it is necessary to increase the fiber intake, with the aim of enhancing the beneficial effects of Prevotella (31). Therefore, food banks and food supplement programs should be available for children in order for them to benefit from the best diet possible. Additionally, to promote healthier nutrition, high-fiber and fresh food should have reduced taxes and/or budget supplements for low-SES families, contrarily to high-fat products that should have increased taxes.

	Breastfeeding promotion: One of the first major modulators of the microbiota in youngsters is breastfeeding. However, breastfeeding is often difficult to maintain in low-SES families due to the need to work to support their families. Thus, workplaces should allow breastfeeding periods and/or receive statal support to facilitate breastfeeding (31).

	Regional microbiota banks and policy success screening: Since microbiota sequencing is becoming more accessible, individual microbiota should be examined in a standardized periodicity for the optimization of health policies and evaluation of their success, along with the possibility of early detection of disease and modulation of the microbiota. Furthermore, microbiota samples could be stored under optimal conditions and, in the not-so-far future, could be transplanted in an autologous manner to restore innate microbiota homeostasis when dysbiosis is detected.






Figure 2 | Future sociobiome interventions that might increase the quality of the community microbiota. The main interventions suggested in this manuscript are: 1) increased funding for targeted microbiota interventions; 2) community-friendly microbiota nutrition; 3) breastfeeding promotion; and 4) regional microbiota banks and policy success screening.





Conclusion

The microbiota has a huge impact on health and disease; subsequently, factors that can shape its composition, such as SES, have outstanding significance on the health status of an individual. Therefore, it is possible to understand that the sociobiome influences health disparities and can be targeted to reduce these inequalities. Moreover, the SES should be considered in microbiota research since it can be a crucial confounding variable that can influence the interpretation of the study outcomes.

SES appears to have a higher impact than heritability on the microbiota composition. Therefore, childhood interventions on the microbiota can increase the chances of an individual’s success throughout life, along with ameliorating the country’s productivity since there would be a reduction in the burden of disease. Furthermore, the sociobiome could lead to better screening of pathologies, accompanied by an enhancement in efficiency through tailored health policies specifically designed for certain neighborhoods.

To sum up, investing in personalized microbiota interventions in early life, especially in low-SES neighborhoods, could induce a win–win situation, where health disparities are attenuated alongside an increased productivity overall.



Author contributions

The present manuscript is the result of the original work by the authors. JGN and DAC: Conception and design. JGN: Writing. DAC: Revision of the manuscript. Both authors contributed to the article and approved the submitted version. All authors contributed to the article and approved the submitted version.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



References

1. Dodd, R, and Cassels, A. Health, development and the millennium development goals. Ann Trop Med Parasitol (2006) 100(5-6):379–387. doi: 10.1179/136485906X97471

2. Stewart, JC, Ajami, NJ, and O'Brien, JL. Temporal development of the gut microbiome in early childhood from the TEDDY study. Nature (2018) 562(7728):583–8. doi: 10.1038/s41586-018-0617-x

3. Alpuim Costa, DA, Nobre, JG, Batista, MV, and Ribeiro, C. Human microbiota and breast cancer–is there any relevant link?–a literature review and new horizons toward personalised medicine. Front Microbiol (2021) 12:584332. doi: 10.3389/fmicb.2021.584332

4. Dehingia, M, Devi, KT, Talukdar, NC, Talukdar, R, Reddy, N, Mande, SS, et al. Gut bacterial diversity of the tribes of India and comparison with the worldwide data. Sci Rep (2015) 5:18563. doi: 10.1038/srep18563

5. Dehingia, M, Sen, S, Bhaskar, B, Joishy, TK, Deka, M, Talukdar, NC, et al. Ethnicity influences gut metabolites and microbiota of the tribes of Assam, India. Metabolomics (2017) 13:69. doi: 10.1007/s11306-017-1206-y

6. Clemente, JC, Pehrsson, EC, Blaser, MJ, Sandhu, K, Gao, Z, Wang, B, et al. The microbiome of uncontacted amerindians. Sci Adv (2015) 1:3. doi: 10.1126/sciadv.1500183

7. Ramadan, A, ElRakaiby, MT, Aziz., RK, and Abdelsalam, NA. Toxicomicrobiomics: The human microbiome vs. pharmaceutical, dietary, and environmental xenobiotics. Front Pharmacol (2020) 11. doi: 10.3389/fphar.2020.00390

8. Tu., P, Ru., H, Lu., K, and Chi, L. Studies of xenobiotic-induced gut microbiota dysbiosis: from correlation to mechanisms. Gut Microbes (2021) 13:1. doi: 10.1080/19490976.2021.1921912

9. Patterson, AD, and Collins, SL. The gut microbiome: an orchestrator of xenobiotic metabolism. Acta Pharm Sin B (2020) 10(1):19–32. doi: 10.1016/j.apsb.2019.12.001

10. Gacesa, R, Kurilshikov, A, and Vila, AV. Environmental factors shaping the gut microbiome in a Dutch population. Nature (2022) 604:732–9. doi: 10.1038/s41586-022-04567-7

11. Goodrich, JK, Davenport, ER, and Beaumont, M. Genetic determinants of gut microbiome in UK twins. Cell Host Microbiome (2016) 5:731–43. doi: 10.1016/j.chom.2016.04.017

12. Turpin, W, Espin-Garcia, O, and Xu, W. Association of host genome with intestinal microbial composition in a large health cohort. Nat Genet (2016) 11:1413–7. doi: 10.1038/ng.3693

13. Bowyer, RCE, Jackson, MA, and Le Roy, CI. Socioeconomic status and the gut microbiome: A twins UK cohort study. Microorganisms (2019) 17:2019. doi: 10.3390/microorganisms7010017

14. Lapidot, Y, Reshef, L, and Maya, M. NPJ biofilms and microbiomes," socioeconomic disparities and household crowding in association with the fecal microbiome of school-age children. NPJ Biofilms Microbiomes (2022) 8:10. doi: 10.1038/s41522-022-00271-6

15. Lapidot, Y, Reshef, L, and Goldsmith, R. The associations between diet and socioeconomic disparities and the intestinal microbiome in preadolescence. Nutrients (2021) 13(8):2645. doi: 10.3390/nu13082645

16. Sánchez-Quinto, A, Cerqueda-García, D, Falcón, LI, Gaona, O, Martínez-Correa, S, Nieto, J, et al. Gut microbiome in children from indigenous and urban communities in méxico: Different subsistence models, different microbiomes. Microorganisms (2020) 8(10):1592. doi: 10.3390/microorganisms8101592

17. Perino, A, and Schoojans, K. TGR5 and immunometabolism: insights from physiology and pharmacology. Trends Pharmacol Sci (2015) 36(12):847–57. doi: 10.1016/j.tips.2015.08.002

18. Rao, R, and Samak, G. Role of glutamine in protection of intestinal epithelium tight junctions. J Epithelial Biol Pharmacol (2012) 5(Suppl 1-M7):47–54. doi: 10.2174/1875044301205010047

19. Kim, MH, and Kim, H. The roles of glutamine in the intestine and its implication in intestinal diseases. Internacional J Mol Sci (2012) 18(5):1051. doi: 10.3390/ijms18051051

20. Tong, L. Structure and function of biotin-dependent carboxylases. Cell Mol Life Sci (2013) 70(5):863–91. doi: 10.1007/s00018-012-1096-0

21. Chierico, FD, Abbatini, F, and Russo, A. Gut microbiota markers in obese adolescente and adult patients: age-dependent differential patterns. Front Microbiol (2018) 9:1210. doi: 10.3389/fmicb.2018.01210

22. Li, Q, Chang, Y, and Zhang, K. Implication of the gut microbiome composition of type 2 diabetic patients from nothern China. Sci Rep (2020) 10(1):5450. doi: 10.1038/s41598-020-62224-3

23. Pedersen, HK, Gudmundsdottir, V, and Nielsen, H. Human gut microbes impact host serum metabolome and insulin sensitivity. Nature (2016) 535:376–81. doi: 10.1038/nature18646

24. Kovatcheva-Datchary, P, Nilsson, A, and Akrami, R. Dietary fiber-induced improvement in glucose metabolism is associated with increased abundance of prevotella. Cell Metab (2015) 22(6):971–82. doi: 10.1016/j.cmet.2015.10.001

25. Miller, GE, Engen, PA, Gillevet, PM, and Shalkh, M. Lower neighborhood socioeconomic status associated with reduced diversity of the colonic microbiota in healthy adults. PloS One (2016) 2:e0148952. doi: 10.1371/journal.pone.0148952

26. Krishnan, S, Cozier, Y, and Rosenberg, L. Socioeconomic status and incidence of type 2 diabetes: results from the black women's health study. Am J Epidemiol (2010) 171(5):564–70. doi: 10.1093/aje/kwp443

27. Brown, A, Liang, L, and Vassar, S. Neighborhood disadvantage and ischemic stroke: the cardiovascular health study (CHS). Stroke (2011) 42(12):3363–8. doi: 10.1161/STROKEAHA.111.622134

28. Shankardass, K, Jerrett, M, and Milam, J. Social environment and asthma: associations with crime and no child left behind programmes. J Epidemiol Community Health (2011) 65(10):859–65. doi: 10.1136/jech.2009.102806

29. Walter, J, and Ley, R. The human gut microbiome: ecology and recent evolutionary changes. Ann Rev Microbiol (2011) 65:411–29. doi: 10.1146/annurev-micro-090110-102830

30. Heitjz, RD, Wang, S, and Anuar, F. Normal gut microbiome modulates brain development and behaviour. Prorc Natl Acad Sci USA (2011) 108(7):3047–52. doi: 10.1073/pnas.1010529108

31. Amato, KR, Arrieta, M-C, and Azad, MB. The human gut microbiome and health inequities. PNAS (2021) 118:e2017947118. doi: 10.1073/pnas.2017947118



Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Nobre and Alpuim Costa. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fgstr-01-1020190-g001.jpg
Increase fundings for
targeted microbiota
modulation

Community-friendly
microbiota nutrition

Breastfeeding
promotion

Regional microbiota
banks & policy
success screening





OEBPS/Images/logo.jpg
, frontiers ’ Frontiers in Gastroenterology





OEBPS/Images/fgstr-01-1020190-g002.jpg
Socioeconomic
Status is more

more important
for microbiota
than inherability

Socioeconomic
Status in children
influence adult
microbiota
composition






OEBPS/Images/fgstr.2022.1020190_cover.jpg
’ frontiers | Frontiers in Gastroenterology

"Sociobiome”: How do
socioeconomic factors
influence gut microbiota and
enhance pathology
_susceptibility? - A mini-review





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        ”Sociobiome”: How do socioeconomic factors influence gut microbiota and enhance pathology susceptibility? - A mini-review

      

        		

          Background

        



        		

          Socioeconomic status vs. inheritability

        



        		

          Influence of socioeconomic status on a child’s microbiota composition that reflects in adulthood

        



        		

          Socioeconomic status: Individual versus community

        



        		

          Sociobiome: What does the future hold?

        



        		

          Conclusion

        



        		

          Author contributions

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table1.jpg
Geography
Netherlands
(Europe)

Israel (Asia)

Mexico
(South
America)

High SES
Bacteroides
Alistipes
Biophile

A. Onderdonkii

B. uniformis

P. stercorea
Phascolarctobacterium
A. Putrensis

Secondary Bile Acids
biosynthesis

Glutamate
and Glutamine
metabolism

Biotin metabolism

Saccharibacteri

Low SES
P. copri
FE. prausnitzii
R. muciliginosa
Bifidobacterium spp.
Mitsuokella
P. copri
A. Putredinis
E. biforme
Dialister
F. prausnitzii
Bifidobacterium spp.
Oscillospira
Ruminococcus

Sutterella

Dinococcus-Thermus
Chloroflexi
Elusimicrobia
Acidobacteria

Fibrobacter

Conclusions

Low SES children seems to have more resilient microbiota and develop less
diseases

Lower SES children present higher BMIZ, are more prone to obesity and had less
bacterial diversity, depending in the quantity of fiber present in their diets

High SES children had increased amounts of sugar decomposing-bacteria,
indicating an enhanced propensity to obesity

Reterences
(10)

(14, 15)

(16)





