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ABSTRACT: 

 

Background: In recent years, the prevalence of vegetarian and vegan 

diets has increased due to their associated health benefits. However, 

long-term avoidance of animal foods can lead to inadequate intake of 

essential nutrients like iron and vitamin B-12, critical for maintaining 

blood health. Iron deficiency is a widespread nutritional problem, 

especially in vegetarian diets, due to the reduced bioavailability of non-

heme iron in plant foods. This study aimed to provide a detailed 

comparison of anemia frequency and other hematological parameters 

between vegetarian and omnivorous diets, thereby offering insights into 

the nutritional adequacy and health outcomes of these dietary habits. 

Methods: The study adhered to the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines, utilizing a 

prospective cohort from the UK Biobank. Participants aged 40–69 years 

were investigated for anemia prevalence in vegetarian and omnivorous 

diets. Data collection included informed consent procedures, a touch-

screen questionnaire addressing sociodemographic and lifestyle factors, 

and a computer-assisted personal interview. Blood samples were 

collected for complete blood cell counts and hematological assays. 

Statistical analysis involved linear regression models, adjusted for age, 

sex, menopausal status, and smoking status. 

Results: The study found that vegetarians and other low or non-meat 

eaters had slightly lower age-adjusted hemoglobin concentrations and 

were more likely to be anemic compared to regular meat eaters. 

However, a well-balanced vegetarian diet did not significantly differ in 

iron-deficiency anemia incidence compared to omnivores. The study also 

noted differences in white blood cell parameters and platelet 

characteristics between diet groups, suggesting potential differences in 

immune function. 

Conclusion: The research concluded that a well-planned vegetarian diet 
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does not increase the risk of iron-deficiency anemia compared to 

omnivorous diets. The key is dietary quality and appropriate planning, 

ensuring sufficient iron intake to prevent deficiency and support overall 

health. The findings contribute to the discussion about the adequacy of 

vegetarian diets and their role in preventing chronic conditions. 

 

Keywords: Vegetarian Diet, Omnivorous Diet, Anemia, Iron Deficiency, 

Nutritional Analysis, Hematological Parameters. 

 

Introduction: 

 

Vegetarian and vegan diets are getting decreasingly popular, particularly for health, ethical and 

environmental reasons. These diets are associated with health benefits similar as lowering body mass 

indicator (BMI), lowering blood pressure, and lowering cholesterol situations. Still, long-term avoidance of 

beast foods may affect in inadequate input of some essential nutrients, particularly iron and vitamin B-12, 

which are critical for maintaining blood health1.  

 Iron insufficiency is a global nutritive problem due to the high frequence of iron insufficiency anemia, 

especially in Vegetarian diets2.This condition is due to reduced bioavailability of non-heme iron in factory 

foods, while brim iron in meat is more fluently absorbed3.Switchingto a factory-grounded diet, including 

vegetarianism, veganism, and flexitarianism, requires a comprehensive understanding of their impact on 

nutrient input and blood health4. Exploration shows that Vegetarian and vegan diets are frequently 

characterized by lower inputs of energy, impregnated fat and cholesterol compared to pets5.  Their eating 

habits could lead to lower consumption of essential micronutrients vital for overall health6. This lack of 

nutrients may potentially lead to scarcities, particularly in iron, vitamin B-12, and specific amino acids, 

which aren't as fluently absorbed in factory-grounded diets7. These scarcities can impact colorful cellular 

processes, similar as the product of red blood cells and the vulnerable system7. For illustration, vitamin B-12 

plays a critical part in red blood cell conformation and can impact platelet lifetime, therefore affecting overall 

blood well-being8.   

with the positive impact on health that a Vegetarian diet brings, there is a heightened circumstance of specific 

nutrient paucities7. This encompasses not just iron and vitamin B-12, but also nutrients similar as zinc, 

vitamin A, and riboflavin, which are less readily absorbed in a diet that lacks beast products7. This 

insufficiency can lead to a range of health problems, including affecting blood cell product and hemoglobin 

situations7. As similar, a Vegetarian diet has numerous health benefits, including potentially reducing the 

threat of habitualnon-communicable conditions similar as cardiovascular complaint and diabetes5. Still, 

proper planning is necessary to insure acceptable input of these important nutrients6. Overall, the growing 

popularity of plant-based diets highlights the importance of understanding their comprehensive nutritional 

impact8.This study aimed to give a detailed comparison of anemia frequence and other hematological 

parameters between Vegetarian and omnivorous diets, thereby providing valuable insights into the nutritional 

adequacy and health outcomes of these dietary habits9. 

This study aimed to fill the gap in strong evidence for the effects of a vegetarian diet on hematological 

parameters reflecting anemia or immune status10. Relative analyzes between Vegetarian and omnivorous 

diets are critical given the varying frequence of micronutrient scarcities and the part of these nutrients in 

hematopoiesis and vulnerable function11. 

By comparing nutrient input and hematological indicators across salutary patterns, this study aimed to gain a 

comprehensive understanding of how Vegetarian and omnivorous diets affect anemia frequence and overall 

nutritive status12.These findings are critical for developing substantiated nutritive strategies to help nutritive 

scarcities and optimize health issues for individualities with different salutary patterns13. 

 

Literature review: 

 

Vegetarian and Vegan Diets 

The rising popularity of Vegetarian and vegan diets stems from their associated health benefits, including a 

reduced threat ofnon-communicable condition1.still, these diets, when not duly planned, can affect 

innutritional deficiencies, particularly in iron and vitamin B-1214.The iron stores in insectivores may be 

reduced, the iron stores in vegetarians may be reduced, but the incidence of iron-deficiency anemia is not 

significantly different from that in omnivores15. Western vegetarians who consume a variety of foods 

generally have a better iron status compared to those in developing countries who calculate on a limited diet 
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grounded on unleavened, unrefined cereals1.Iron immersion from factory-grounded sources can be inhibited 

by factors like phytates and polyphenolics, but enhanced by vitamin C and other organic acids3.thus, while 

Vegetarian diets can maintain acceptable iron status, they bear careful planning and consideration of iron 

bioavailability4. 

 

Omnivorous Diets: 

Contrastingly, omnivorous diets innately include advanced bioavailable brim iron from meat sources1.This 

type of iron is efficiently absorbed due to specific list spots in the intestinal tract, making pets less susceptible 

to iron-insufficiency anemia14.still, omnivorous diets are frequently associated with advanced inputs of 

impregnated fats, cholesterol, and total sugar, contributing to colorful health pitfalls15.therefore, while these 

diets give a readily absorbable form of iron, they also present different health challenges compared to 

Vegetarian and vegan diets16. Iron absorption in vegetarian diets is complex and influenced by various dietary 

components2. Factory-grounded diets containnon-heme iron, whose immersion is significantly affected by 

salutary impediments like phytates, polyphenolics, and certain proteins, as well as enhancers similar as 

vitamin C and organic acids3. Vegetarian diets, especially when not dissimilarly composed, can lead to 

reduced bioavailability of iron4.In contrast, the brim iron present in omnivorous diets is less affected by 

salutary factors and is more readily absorbed. This difference in bioavailability is a pivotal consideration in 

salutary planning for precluding iron-insufficiency anemia in vegetarians and vegans17. 

Vitamin B-12, generally set up in beast products, poses a challenge for vegetarians and vegans18. While 

omnivores usually get enough vitamin B-12, ivegetarians and vegans often need fortified foods or 

supplements to meet their requirements18. This nutrient is vital for hematological health, and its insufficiency 

can lead to anemia and other health issues18. Hence, understanding and addressing the bioavailability of these 

critical nutrients is essential for both salutary patterns. Vegetarian and vegan diets, characterized by their 

emphasis on plant-predicated foods, have been associated with numerous healthbenefits18.These diets are 

generally lower in energy, impregnated fats, cholesterol, disaccharides, and total sugar, while being richer in 

dietary fibers, beta carotene, vitamin E, and K18. 

 

The NuEva study highlighted that as animal-based food exclusion increases in the diet (from omnivores to 

flexitarians, vegetarians, and vegans), there's a corresponding drop in the input of these rudiments18. This 

salutary shift leads to lower body weight, BMI, and body fat percentage among vegetarians and vegans 

compared to omnivores, indicating an implicit benefit for weight operation and cardiovascular health1. 

 

Still, these diets also pose certain nutritive challenges. Vegetarians and especially vegans often have lower 

B12 status compared to omnivores and flexitarians. Vitamin B-12, pivotal for red blood cell development and 

set up only in beast foods, is often deficient in diets that exclude animal products1. This insufficiency can 

increase the threat of anemia and affect other hematological parameters1. Vegans, while having advanced 

attention of biotin, folate, and vitamin C, showed lower situations of vitamin A, vitamin E, ferritin, and 

certain minerals like selenium, iodine, and zinc compared to omnivores1. hese differences in nutrient profiles 

and intakes suggest that while Vegetarian and vegan diets can offer several health benefits, they bear careful 

planning to ensure nutritive acceptability and help scarcities1. 

 

Methodology: 

This study was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) guidelines. We utilized a prospective cohort from the UK Biobank, which 

included participants aged 40–69 years, to investigate the prevalence of anemia in vegetarian and omnivorous 

diets20. 

 

Data Collection: 

Data were collected through informed consent procedures, a touch-screen questionnaire addressing 

sociodemographic and lifestyle factors, and a computer-assisted personal interview15. Dietary intake was 

assessed using a validated 24-hour web-based dietary assessment tool20. 

 

Blood Measurements and Assays: 

Blood samples were collected using standardizedphlebotomy techniques and processed for complete blood 

cell counts21.Hematological assays were conducted to classify anemia based on the World Health 

Organization's criteria22. 
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Statistical Analysis: 

Participants were stratified by diet, and linear regression models were used to estimate the adjusted mean 

levels of hematological parameters Analyses were adjusted for age, sex, menopausal status, and smoking 

status, with post hoc pairwise comparisons to assess differences between dietary groups23 . 

 

Inclusion and Exclusion Criteria 

The study included participants without iron or B vitamin supplement use, reducing the potential for 

confounding effects. Analyses were performed using Stata, with a significance threshold set at a P value of 

less than 0.05(1). 

 

Results: 

 

A cross-sectional analysis within a large UK cohort, which included diverse diet groups and ethnicities, 

showed vegetarians and other low or non-meat eaters had up to 3.7% lower age-adjusted hemoglobin 

concentrations14. They were more likely to be anemic compared to regular meat eaters, with a significant 

prevalence noted in white premenopausal women (12.8% vs. 8.7%)1. White blood cell counts were lower in 

non-meat eaters compared to regular meat eaters, while platelet counts and volume varied notably between 

different diet groups14. 

Further, a comprehensive review revealed that a well-balanced vegetarian diet does not significantly differ in 

iron-deficiency anemia incidence compared to omnivoresStill, restrictive diets like macrobiotic bones 

showed an advanced frequence of iron-insufficiency anemia24. It was noted that Western vegetarians 

generally maintain better iron status than vegetarians in developing countries due to a more varied intake24. 

Phytates and polyphenolics in Vegetarian diets can inhibitnon-heme iron immersion, while vitamin C and 

other organic acids enhance it24. also, although vegetarians might have lower iron stores, their hemoglobin 

situations frequently image those of nonvegetarians24. 

Notably, vegetarian diets rich in iron from diverse sources and facilitated by vitamin C intake present no 

greater risk of iron deficiency than omnivorous diets24. 

These findings suggest that while vegetarian diets can present a slightly higher risk of anemia, proper dietary 

planning that includes a variety of iron-rich foods and vitamin C can mitigate this risk. Differences in white 

blood cell parameters and platelet characteristics between diet groups invite further investigation to 

understand the implications fully24. The research underscores the complexity of salutary influences on anemia 

frequence and the significance of salutary quality in both vegetarian and omnivorous patterns24. 

 

Discussion: 

 

The interpretation of our results within the context of existing literature indicates that while vegetarian diets 

are generally associated with a lower incidence of iron-deficiency anemia compared to omnivorous diets, as 

seen in Western populations with diverse food consumption, they do require careful planning to prevent 

nutrient deficiencies. These findings align with prior research suggesting that vegetarians might have lower 

iron stores, but not necessarily a higher prevalence of anemia, provided that the diet includes a variety of 

iron-rich plant foods and adequate vitamin C to enhance iron absorption(1)(9). 

Our analysis suggests that dietary choices significantly influence anemia risk and overall health. The risk of 

anemia in vegetarians can be mitigated with a balanced intake of iron from various plant sources, coupled 

with nutrients that facilitate iron absorption. This implies that the bioavailability of iron in vegetarian diets is 

sufficient to prevent anemia if the diet is well planned1. Additionally, the lower white blood cell counts 

observed in low and non-meat eaters might reflect a difference in immune response, which warrants further 

investigation Potential limitations of this study include the reliance on self-reported dietary1. In conclusion, 

our exploration adds to the body of substantiation indicating that a well-planned Vegetarian diet doesn't 

increase the threat of iron-insufficiency anemia and that salutary quality is pivotal for both Vegetarian and 

omnivorous patterns. Recommendations for future research include exploring the impact of dietary patterns 

on immune function and the long-term health counteraccusations of low meat consumption1. Choices 

significantly influence anemia risk and overall health. The risk of anemia in vegetarians can be mitigated 

with a balanced intake of iron from various plant sources, coupled with nutrients that facilitate iron 

absorption. This implies that the bioavailability of iron in vegetarian diets is sufficient to prevent anemia if 

the diet is well planned. Additionally, the lower white blood cell counts observed in low and non-meat eaters 

might reflect a difference in immune response, which warrants further investigation1. Potential limitations of 

this study include the reliance on self-reported dietary patterns, which may not accurately reflect true nutrient 
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intake. Furthermore, the cross-sectional nature of the data limits the ability to establish causality. Future 

research should focus on longitudinal studies to track changes in hematological parameters over time in 

response to salutary changes. also, intervention studies could give further definitive evidence of the effects of 

dietary modifications on anemia risk1. In conclusion, our exploration adds to the body of substantiation 

indicating that a well-planned Vegetarian diet doesn't increase the threat of iron-insufficiency anemia and that 

salutary quality is pivotal for both Vegetarian and omnivorous patterns. Recommendations for future research 

include exploring the impact of dietary patterns on immune function and the long-term health 

counteraccusations of low meat consumption1. 

 

Conclusion: 

 

The key findings from the research comparing anemia prevalence in vegetarian and omnivorous diets 

demonstrate that vegetarians can maintain hemoglobin concentrations comparable to omnivores when their 

diet is diverse and balanced, including ample sources of iron and vitamin C to enhance absorption. While 

vegetarians may have lower iron stores, this does not necessarily translate into a higher prevalence of anemia. 

The observation of lower white blood cell counts among vegetarians suggests potential differences in 

immune function and warrants further exploration1. These results underscore the significance of dietary 

quality over dietary pattern. that applicable planning, Vegetarian diets can give sufficient iron to prevent 

deficiency and support overall health. The findings are significant as they contribute to the ongoing 

discussion about the adequacy of vegetarian diets and their role in preventing chronic conditions. 

 

Recommendations: 

 

• For Individuals:Those choosing vegetarian diets should focus on including a variety of iron-rich foods 

such as legumes, fortified grains, nuts, seeds, and green leafy vegetables, along with vitamin C-rich fruits 

and vegetables to optimize iron absorption24. Regular monitoring of iron status is advised, particularly for 

groups at risk of deficiency such as premenopausal women and adolescents(24). 

• For Healthcare Professionals: Healthcare providers should support vegetarians in meal planning to 

ensure adequate iron input and consider routine webbing for anemia. Counseling should emphasize the 

importance of dietary diversity and nutrient-thick foods16. 

• For Future Research Longitudinal studies should be conducted to observe changes in hematological 

parameters over time in vegetarians and omnivores. Interventional exploration could further clarify the 

goods of specific salutary factors on anemia threat and vulnerable function. also, examinations into the 

bioavailability of plant-based iron sources and the role of other dietary factors in iron status are needed1. 

 

In summary, while Vegetarian diets can be associated with lower iron stores, they don't innately pose an 

advanced threat of anemia compared to omnivorous diets when well-planned and balanced. Ongoing 

exploration and education are essential to optimize salutary practices for anemia forestallment in different 

salutary patterns. 
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