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Abstract: Anemia remains a major public health concern affecting individuals across all age groups, particularly in 

developing regions globally. Dietary habits, micronutrient deficiencies, and lifestyle factors play a crucial role in its 

development and management. Traditional dietary and herbal practices are often used alongside medical treatment. 

Understanding food patterns, supplement use, and associated risk factors is essential for improving prevention strategies. 

This study explores dietary intake, plant-based remedies, supplement use, and lifestyle habits among individuals with 

anemia. The aim of this study was to assess the dietary and herbal approaches adopted by individuals with anemia, 

focusing on the consumption of iron rich foods, fruits, and plant based remedies. It also sought to identify commonly 

used nutritional supplements and examined family history of anemia, and related disorders. Lifestyle practices affecting 

iron absorption were evaluated, alongside the prevalence of gastrointestinal symptoms. The role of fruits in managing 

anemia was highlighted, emphasizing their importance in overall nutritional strategies. Findings from the study aim to 

inform dietary counseling and promote better nutritional awareness among anemic individuals. A descriptive 

observational study was conducted among participants diagnosed with anemia to assess their dietary and lifestyle 

practices. Dietary intake was evaluated using a structured questionnaire, while information on herbal remedies, home 

treatments, and supplement use was collected. Family history of anemia and related disorders was documented, and 

lifestyle habits, including tea and coffee consumption, were analyzed for their impact on iron absorption. All data were 

analyzed using descriptive statistics to identify common patterns and inform nutritional and lifestyle guidance for anemic 

individuals. A study of 38 participants found that using home remedies for anemia. Commonly consumed foods included 

beans (42.1%), red meat (31.6%), and spinach (15.8%). Among fruits, figs were the most preferred (47.4%), followed by 

pomegranate (21.1%), apples (13.2%), and dates (7.9%). Plant-based remedies mainly included beetroot (57.9%), radish 

(13.2%), and saffron (7.9%). Vitamin B12 was the most frequently used supplement (52.6%), followed by iron (21.1%) 

and folic acid (15.8%). A family history of anemia was reported by 23.7% of participants. Tea or coffee consumption 

near meals was noted in 57.9%, potentially impairing iron absorption, while 73% reported black or tarry stools, 

indicating possible gastrointestinal involvement. Fruits such as figs, pomegranate, dates, and raisins play an important 

role in anemia management due to their iron content, antioxidants, and ability to support hemoglobin synthesis. Overall, 

dietary practices among participants showed partial adequacy, though awareness of factors affecting iron absorption was 

low. Nutritional counseling emphasizing iron-rich fruits and proper meal timing is essential, while lifestyle modifications 

can significantly improve anemia treatment outcomes. This study highlights the need for integrated dietary education as 

a key component of effective anemia management. 
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INTRODUCTION 

Anemia is one of the most frequent forms of hematological 

disorder and refers to a condition in which RBC number, or 

Hb concentration, decreases in blood that restrains its 

capacity to deliver oxygen to tissues. This leads to symptoms 

such as fatigue, pallor, weakness and shortness of breath. 

World Health Organization: ―Anemia is a medical condition 

where you have a lower than normal number of red blood 

cells or the concentration of hemoglobin in your blood has 

decreased to below normal levels, which means that the 

oxygen transport is compromised (Turner et al., 2015).The 

most prevalent anemia in the world is iron deficiency anemia 

(IDA). It results from lack of iron for the formation of 

hemoglobin (Camaschella, 2015). Heme, the portion of 

hemoglobin that carries oxygen throughout the body, 

requires iron for its production. Megaloblastic anemia results 
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from impaired DNA synthesis caused by deficiency of 

vitamin B12 (cobalamin) or folic acid (folate). This leads to 

the production of large, immature, and dysfunctional red 

blood cells called megaloblasts. Hemolytic anemia occurs 

when red blood cells are destroyed prematurely, reducing 

their normal lifespan from 120 days to a few days or weeks. 

This can be inherited or acquired. Sickle cell anemia caused 

by a mutation in the β-globin gene leading to hemoglobin S 

formation (Hariz, 2023). Under low oxygen, RBCs become 

sickle-shaped, causing blockages and pain crises. 

Thalassemia is a genetic disorder resulting in defective 

synthesis of α or β globin chains, leading to ineffective 

erythropoiesis (Green et al., 2017). Spherical red blood cells 

that are easily destroyed by the spleen are caused by a 

hereditary spherocytosis membrane defect. Antibodies 

against RBCs cause auto-immune haemolytic anaemia 

(AIHA), which is caused by drugs that cause haemolysis, 

such as penicillin and methyldopa. Mechanical destruction 

from prosthetic heart valves or infections like malaria 

(Perrotta et al., 2008). Aplastic anemia is a bone marrow 

failure disorder where the marrow cannot produce adequate 

RBCs, white cells, and platelets. It leads to pancytopenia 

(deficiency of all blood cell lines).Also known as anemia of 

inflammation, this type occurs in patients with long-term 

infections, inflammatory diseases, or malignancies. It results 

from impaired iron utilization and decreased erythropoietin 

production (De-Loughery, 2017). Globally, anemia is 

commonly defined by WHO hemoglobin cutoffs: <110 g/L 

for preschool children and pregnant women, <120 g/L for 

nonpregnant women, and <130 g/L for men. The Global 

Burden of Disease 2019 study estimated about 1.8 billion 

people affected worldwide, with age-standardized prevalence 

of ~23,176/100,000 and distinct proportions of mild, 

moderate, and severe cases (Chaparro et al., 2019). 

According to Pakistan’s National Nutrition Survey (NNS) 

2018, about 53.7% of children aged 6–59 months are 

anemic, while 43.0% of women of reproductive age (15-49 

years) are anemic, with 18.2% of these women having iron-

deficiency anemia (Habib et al., 2023). 

Anemia arises when there is an imbalance between red blood 

cell (RBC) loss and replacement, and it is primarily caused 

by blood loss, decreased RBC production, or increased RBC 

destruction. Blood loss (hemorrhagic anemia) occurs when 

bleeding either acute (e.g., trauma, surgery) or chronic (e.g., 

gastrointestinal bleeding, heavy menstrual flow) exceeds the 

body’s capacity to replace erythrocytes, depleting circulating 

RBCs and iron stores. Decreased RBC production 

(hypoproliferative anemia) results from inadequate 

erythropoiesis due to nutritional deficiencies (iron, vitamin 

B12, folate), bone marrow disorders, chronic inflammation, 

or endocrine and renal dysfunction that reduce erythropoietin 

and essential substrates for erythropoiesis (Nemeth & Ganz, 

2019). Increased RBC destruction (hemolytic anemia) 

reflects premature breakdown of red cells, whether from 

intrinsic defects such as hemoglobinopathies and membrane 

enzyme abnormalities, or extrinsic factors including 

autoimmune reactions, infections, toxins, and mechanical 

trauma, leading to hemolysis that outpaces marrow 

production (Cazzola and Invernizzi, 2011). Anemia 

commonly presents with a wide range of systemic and organ 

specific symptoms resulting from reduced oxygen delivery 

to tissues. General manifestations include fatigue, weakness, 

dizziness, headache, cold extremities, and shortness of breath 

(dyspnea), particularly on exertion, due to tissue hypoxia 

(Rodak et al., 2020). Cardiovascular compensation may lead 

to tachycardia, palpitations, chest pain, hypotension, and in 

severe or acute cases, syncope or collapse. Physical signs 

such as pallor of the skin, pale conjunctiva and tongue, and 

brittle nails are frequently observed. Neurological symptoms 

like numbness and tingling are characteristic of vitamin B12 

deficiency, while painful vaso-occlusive crises are typical of 

sickle cell anemia. Jaundice may occur in hemolytic anemia 

due to increased bilirubin from red cell destruction (Green et 

al., 2017). 

Toxic Manifestations of Anemia 

Due to insufficient oxygen delivery to tissues, anemia, 

especially when severe or untreated, can have serious toxic 

effects on the body. Widespread physiological and 

biochemical abnormalities arise when vital organs cannot 

meet their metabolic demands due to a decrease in 

hemoglobin concentration and red blood cell count. The 

main effect of anemia is cellular hypoxia, which causes 

exhaustion, muscle weakness, lightheadedness, and 

dyspnoea due to an inadequate oxygen supply to cells. To 

compensate, the body increases heart rate and respiratory 

effort (Bunn & Aster, 2017). Prolonged hypoxia places 

substantial cardiovascular strain, causing tachycardia, 

palpitations, and in chronic cases, cardiac enlargement and 

high output heart failure. Reduced oxygenation of the brain 

results in neurological disturbances, including headaches, 

irritability, impaired concentration, confusion, syncope, and 

in extreme cases, coma due to cerebral hypoxia (Hoffbrand 

& Moss, 2016). Gastrointestinal effects may also occur, such 

as anorexia, nausea, indigestion, glossitis, and angular 

stomatitis, particularly in iron deficiency anemia, reflecting 

underlying nutritional depletion. Chronic anemia contributes 

to immune and metabolic dysfunction, increasing 

susceptibility to infections, impairing wound healing, and 

causing pallor and cold intolerance. Additionally, 

psychological and behavioral changes such as depression, 

irritability, reduced attention span, and cognitive decline are 

commonly observed, especially in children and elderly 

individuals (Taher et al. 2012). 

Anemia Diagnosis 

During evaluation, the healthcare provider will first ask 

about the patient’s symptoms and medical history. Since 

anemia occurs due to a deficiency of healthy red blood cells, 

several blood tests are performed for diagnosis. A complete 

blood count (CBC) is used to assess all blood components, 

particularly red blood cell count, size, shape, and may also 

indicate vitamin B12 or folate (B9) status. A hemoglobin 

test measures the concentration of hemoglobin, the oxygen 

carrying protein in red blood cells, and is a primary test for 

detecting anemia (Cascio & DeLoughery, 2017). The 
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hematocrit test determines the percentage of red blood cells 

in the blood. A peripheral blood smear allows microscopic 

examination of red blood cell morphology, while a 

reticulocyte count evaluates bone marrow activity by 

measuring the number of immature red blood cells, helping 

determine whether red blood cell production is adequate 

(Greenburg, 1996). 

Medication-based treatment for anemia 
Dietary supplements play an important role in the 

management of anemia, particularly when it is caused by 

nutritional deficiencies. Iron supplements, commonly 

available as oral tablets or capsules, are prescribed to 

replenish iron stores and support hemoglobin synthesis. 

Folic acid (vitamin B9) supplementation is essential for 

proper DNA synthesis and red blood cell formation, 

especially in megaloblastic anemia (Fekadie et al., 2025). 

Additionally, vitamin B12 supplements are recommended to 

support normal erythropoiesis and maintain healthy red 

blood cell production, particularly in individuals with 

vitamin B12 deficiency or malabsorption disorders (Green et 

al., 2017). Healthcare providers may prescribe specific 

medications to manage anemia depending on its underlying 

cause. Erythropoietin and other erythropoiesis stimulating 

agents are commonly used to enhance red blood cell 

production by stimulating the bone marrow, particularly in 

patients with chronic kidney disease or chemotherapy 

induced anemia (Galli et al., 2015). In cases where anemia 

results from an autoimmune disorder, immunosuppressive 

medications may be prescribed to reduce immune mediated 

destruction of red blood cells, thereby improving 

hemoglobin levels and preventing further hemolysis 

(Tolkien et al., 2015). 

Medicinal plants: a natural, sustainable approach to 

managing anemia  

Punica granatum or Pomegranate, scientifically known as 

Punica granatum L., belongs to the family Lythraceae and 

thrives in tropical to subtropical regions. It is widely 

cultivated in India, Pakistan, Iran, Afghanistan, the 

Mediterranean basin, and Middle Eastern countries, 

preferring warm climates, ample sunlight, and well-drained 

loamy soils. The plant adapts well to arid environments and 

is commonly grown both in orchards and home gardens for 

its fruit and medicinal value (Viuda-Martos et al., 2010). 

Pomegranate (Punica granatum) contains rich polyphenols 

such as punicalagins, ellagic acid, gallic acid, and 

anthocyanins, along with tannins, flavonoids, organic acids, 

vitamins, and minerals, which contribute to its potent 

antioxidant, anti-inflammatory, and cardioprotective effects. 

The seeds contain punicic acid, a bioactive fatty acid, and 

the peel is particularly rich in hydrolysable tannins (Viuda-

Martos et al., 2010). Because of its rich phytochemistry 

(ellagitannins, flavonoids, and phenolic acids), pomegranate 

(Punica granatum) has strong anti-inflammatory, anti-

microbial, antidiabetic, and anticancer properties (Dogara et 

al., 2024). 

Malus domestica or an apple, scientifically known as Malus 

domestica, belongs to the Rosaceae family and is one of the 

most widely cultivated temperate fruits globally. It thrives in 

cool to moderate climates with well-drained loamy soil and 

adequate winter chilling. Apples are primarily grown in 

regions such as China, the United States, Europe, Turkey, 

and Northern Pakistan (especially Kashmir and Gilgit-

Baltistan). This hardy deciduous tree flourishes at higher 

altitudes where sunlight, temperature, and soil conditions 

support optimal fruit development (Brown et al., 2012). 

M.domestica contains a rich profile of phenolic compounds 

such as quercetin, catechin, epicatechin, chlorogenic acid, 

and phloridzin, along with triterpenoids (ursolic acid, 

oleanolic acid), pectin, organic acids (malic acid), vitamins, 

and minerals. Apples are valuable pharmacologically 

because of these bioactive components, which also 

contribute to their anti-inflammatory, cardioprotective, 

digestive-supporting, and antioxidant properties (Jesse et al., 

2004).Malus domestica fruits have antioxidant, 

cardioprotective, anti-inflammatory, and anticancer qualities 

due to their high polyphenol, flavonoid, and dietary fibre 

content. Frequent ingestion promotes blood sugar control, 

digestive health, and may lower the risk of developing 

chronic illnesses like diabetes, heart disease, and some types 

of cancer (Tsao et al., 2005). 

Phoenix dactylifera Linn or Dates (Phoenix dactylifera 

Linn.) belong to the Arecaceae family and are locally known 

as Khajoor (Urdu/Hindi). They are cultivated in arid and 

semi-arid regions, thriving in hot, dry climates with well-

drained sandy soils. Native to the Middle East and North 

Africa, the date palm is a perennial, dioecious tree that can 

reach up to 30 meters in height, with pinnate leaves and 

sweet, fleshy fruits that are a staple food and widely used for 

their nutritional and medicinal properties (Al-Khayri et al., 

2015). Phenolic acids (e.g., gallic, caffeic, p-coumaric, 

ferulic acids), flavonoids (e.g., quercetin, luteolin, apigenin), 

proanthocyanidins/anthocyanins, sterols (β-sitosterol, 

stigmasterol, campesterol), carotenoids (β-carotene, lutein), 

fatty acids (oleic, lauric, linoleic), and tocopherols and 

tocotrienols (Al-Alawi et al., 2017).Its high concentration of 

phenolics, flavonoids, carotenoids, sterols, and other 

bioactive compounds is largely responsible for its 

antioxidant, antimicrobial, anti-inflammatory, antidiabetic, 

cardioprotective, and hepatoprotective effects (Koser et al., 

2022). 

Ficus carica or Figs, locally known as ―Injeer‖, belong to 

the Moraceae family. This fruit tree is widely cultivated in 

temperate regions and thrives in dry, sunny climates with 

well-drained soil. Figs are commonly found in orchards, 

home gardens, and wild areas across Pakistan, India, the 

Mediterranean, and the Middle East, where they have been 

traditionally valued for their nutritional and medicinal 

properties (Ferguson et al., 2017). Ficus carica is rich in 

polyphenols, especially phenolic acids (e.g. chlorogenic 

acid, gallic acid), flavonoids (e.g. quercetin‑3‑rutinoside, 

epicatechin, kaempferol, myricetin), prenylated flavonoids, 

coumarins, furanocoumarins, as well as triterpenoids, sterols 

and volatile constituents (Nadeem et al., 2018). Antidiabetic 

activity, as its leaf extracts reduce blood glucose, improve 
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lipid profiles, and protect pancreatic β‑cells. It also exhibits 

powerful antioxidant and antimicrobial effects, thanks to a 

rich content of phenolics, flavonoids, and coumarins in its 

leaves and fruit. Additionally, fig extracts have anti-

inflammatory, hepatoprotective, and anticancer potential 

reported in ethnomedicinal and in vitro/in vivo studies 

(Begum et al., 2020). 

Vitis vinifera or Raisins, commonly known as Kishmish, are 

dried grapes obtained from the fruit of Vitis vinifera, which 

belongs to the family Vitaceae. Locally, they are called 

"Kishmish" in Urdu and several South Asian languages. 

These fruits are primarily cultivated in temperate regions 

with well-drained soil and abundant sunlight, such as parts 

of Iran, Turkey, and India, and are typically grown in 

vineyards where grapevines thrive in warm, dry climates 

suitable for drying the fruit naturally into raisins (FAO, 

2019).Vitis vinifera is rich in polyphenolic compounds, 

especially flavonoids (e.g. catechin, epicatechin, quercetin, 

kaempferol), anthocyanins (such as malvidin-3-O-glucoside, 

peonidin-3-O-glucoside), proanthocyanidins (condensed 

tannins), phenolic acids (hydroxybenzoic and 

hydroxycinnamic acids), and stilbenes like trans‑resveratrol 

and ε-viniferin (Nassiri and Hosseinzadeh: 2016). Rich 

reservoir of polyphenols (e.g. proanthocyanidins, 

resveratrol, flavonoids) that impart potent antioxidant, anti-

inflammatory, cardioprotective, neuroprotective, and 

anticancer activities (Almatroodi et al., 2020). 

Beta vulgaris L., a member of the Amaranthaceae family, is 

extensively cultivated across the temperate regions and has 

long been incorporated into traditional diets for its blood-

enhancing properties. Phytochemical analyses have 

demonstrated that beetroot is a rich source of iron, folate, 

dietary nitrates, vitamin C, and betalain pigments, the latter 

being potent antioxidants (Clifford et al., 2015). These 

constituents contribute to hematological improvement 

through multiple mechanisms, including stimulation of 

erythropoiesis, enhancement of iron availability, and 

protection of erythrocytes against oxidative damage. Dietary 

nitrates present in beetroot further support tissue 

oxygenation and vascular function, indirectly facilitating 

hemoglobin synthesis (Cotoraci et al., 2021). Experimental 

animal studies and human dietary interventions consistently 

report increases in hemoglobin concentration, hematocrit 

values, red blood cell count, and serum ferritin following 

beetroot supplementation, indicating its therapeutic 

relevance in iron deficiency anemia (Gheith, 2018: Kapil et 

al., 2015). 

Allium sativum L., belonging to the Amaryllidaceae family, 

is widely cultivated and extensively studied for its medicinal 

properties. Garlic contains a diverse range of bioactive 

sulfur compounds, including allicin, ajoene, and diallyl 

sulfides, alongside phenolic compounds and flavonoids 

(Bayan et al., 2014). These constituents have been shown to 

enhance iron bioaccessibility by maintaining iron in a 

soluble form during digestion, thereby improving intestinal 

absorption. Additionally, garlic’s well-documented 

antioxidant and anti-inflammatory effects may alleviate 

oxidative stress and inflammation-related suppression of 

erythropoiesis (Manivannan et al., 2019). In vitro digestion 

models demonstrate increased iron availability in iron-

containing foods when garlic is incorporated, while in vivo 

observations suggest potential improvements in hemoglobin 

and iron indices under chronic inflammatory conditions 

(Rahman, 2007). 

Crocus sativus L. is a high value medicinal plant of the 

Iridaceae family, cultivated primarily in Mediterranean and 

Asian regions. The stigmas contain carotenoid derived 

compounds such as crocin, crocetin, picrocrocin, and 

safranal, which exhibit strong antioxidant and cytoprotective 

activities (Ramin and Hosseinzadeh, 2013).These 

phytochemicals may contribute to anemia management by 

protecting red blood cell membranes from oxidative injury 

and supporting erythrocyte longevity. Although direct 

clinical investigations assessing saffron in anemia are 

limited, experimental evidence indicates that its antioxidant 

properties may indirectly promote erythropoiesis and 

improve iron utilization by reducing oxidative stress within 

hematopoietic tissues (Jadouali et al., 2019). 

Species of Mentha, belonging to the Lamiaceae family, are 

widely distributed in temperate regions and are commonly 

used for both culinary and medicinal purposes. Mint is 

characterized by the presence of menthol, menthone, 

flavonoids, and phenolic acids, which collectively exhibit 

antioxidant, anti-inflammatory, and digestive-stimulant 

properties (McKay and Blumberg, 2006). By enhancing 

gastrointestinal function and reducing intestinal 

inflammation, mint may improve the absorption and 

bioavailability of dietary iron, thereby indirectly supporting 

hemoglobin synthesis. Although direct experimental studies 

evaluating its efficacy in anemia are scarce, 

ethnopharmacological evidence and nutritional reviews 

support its adjunctive role in iron deficiency conditions 

(Manivannan et al., 2019). 

Raphanus sativus L., a member of the Brassicaceae family, 

is a commonly consumed root vegetable with recognized 

nutritional and therapeutic value. It contains appreciable 

amounts of vitamin C, iron, phenolic compounds, and 

glucosinolates (Manivannan et al., 2019). Vitamin C plays a 

critical role in enhancing the intestinal absorption of non-

heme iron by maintaining iron in its reduced, more 

absorbable form. Through this mechanism, radish 

consumption may contribute to improved iron uptake and 

hemoglobin synthesis. While its traditional use in anemia 

prevention is well documented, targeted in vivo studies 

specifically evaluating its anti-anemic efficacy remains 

limited (Hallberg et al., 1989). 

Aloe barbadensis Mill belonging to the Asphodelaceae 

family, thrives in arid and semi-arid environments and is 

widely recognized for its medicinal versatility. The plant 

contains polysaccharides, vitamins, minerals, and 

antioxidant compounds that exhibit anti-inflammatory and 

free radical-scavenging activities (Hamman et al., 2008). 

These properties may help mitigate oxidative stress 

commonly associated with anemia and support overall 
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metabolic and digestive health, thereby indirectly facilitating 

iron absorption and erythropoiesis. Although direct 

experimental evidence linking aloe vera to anemia treatment 

is limited, its supportive role in improving nutritional status 

and gut health has been well documented (Surjushe et al., 

2008). 

Rosmarinus officinalis L., a perennial herb of the Lamiaceae 

family native to the Mediterranean region, is rich in 

phenolic compounds such as rosmarinic acid and carnosic 

acid, which exhibit strong antioxidant activity (Bozin et al., 

2007).These compounds contribute to the protection of 

erythrocytes from oxidative damage and may indirectly 

support iron metabolism and hematopoietic function. 

Rosemary is frequently cited in traditional medicine for 

improving circulation and blood quality; however, direct in 

vivo studies specifically assessing its effects in anemia are 

limited, suggesting its role is primarily complementary 

(Nieto et al., 2018). 

Curcuma longa L., a member of the Zingiberaceae family, is 

extensively cultivated in tropical regions and is well known 

for its medicinal properties. Turmeric contains 

curcuminoids, particularly curcumin, along with volatile oils 

and phenolic compounds (Hewlings and Kalman, 2017). 

Curcumin exhibits potent antioxidant and anti-inflammatory 

activities that may alleviate inflammation-associated 

disruptions in iron metabolism and erythropoiesis. 

Experimental evidence suggests that turmeric can modulate 

iron homeostasis and protect hematopoietic tissues from 

oxidative stress; however, excessive intake may interfere 

with iron absorption, emphasizing the importance of 

controlled and context-specific use (Jurenka., 2009). 

 

METHODOLOGY 
The Preferred Reporting Items for Systematic Reviews and 

Meta-Analysis (PRISMA) standards were followed to 

ensure rigor in the conduct of this questionnaire-based 

survey (Moher et al., 2009). A thorough search and review 

of relevant literature on anemia, dietary practices, and 

supplementation were conducted using electronic databases 

including Google Scholar, PubMed, and Research Gate to 

guide the design of the survey questionnaire. Each retrieved 

citation was screened independently by two reviewers, 

ensuring compliance with inclusion criteria regarding study 

design, language (English/Urdu), and relevance to anemia 

awareness, treatment, and dietary patterns. Studies with 

incomplete, ambiguous, or duplicate data were excluded, 

while potentially relevant full-text publications were 

retained for secondary review. Data extraction from eligible 

studies was performed using a pre-designed extraction grid, 

and descriptive analysis of the data was undertaken due to 

heterogeneity of study designs and outcome measures, 

making meta-analysis impractical. 

For the primary survey, a structured questionnaire was 

administered among individuals residing in Karachi from 

diverse occupational and demographic backgrounds. A total 

of 38 participants completed the survey, with most 

respondents being males (63.2%) aged 16-30 years (94.7%). 

Occupations were largely students (48.6%) and pharmacists 

(14.3%). The questionnaire captured anemia awareness, 

common symptoms (weakness, fatigue, pallor, shortness of 

breath), treatment practices (iron-based medications, 

erythropoietin, oral and IV iron, blood transfusions, and 

aspirin use), side effects, dietary habits (consumption of 

beans, red meat, spinach, fruits), use of plant-based 

remedies (beetroot, radish, saffron), vitamin and mineral 

supplementation (vitamin B12, iron, folic acid), family 

history of anemia, and lifestyle factors such as tea/coffee 

consumption and gastrointestinal symptoms (black or tarry 

stools). Data were analyzed descriptively using frequencies 

and percentages. The survey highlights patterns in anemia 

awareness, reliance on conventional treatments, dietary 

practices, and limited use of herbal remedies. 

 

RESULTS 

 

 
 

Fig. 1: Percentage of dietary and supplements pattern among 

participants  

 

In our questionnaire survey, most were males (63.2%) aged 

16–30 years (94.7%), with students (48.6%) and 

pharmacists (14.3%) as the largest occupational groups. All 

participants were aware of anemia, with common symptoms 

including weakness (31.6%), fatigue (18.4%), pale/yellow 

skin (13.2%), and shortness of breath (13.2%). Iron-based 

medications were the main treatment (55.3%), along with 

erythropoietin (28.9%), oral iron supplements (50%), IV 

iron (10.5%), and blood transfusions (7.9%). Side effects 

were reported by 21.6%, while aspirin use was limited 

(18.4%) (Fig.1). Dietary and herbal approaches (Fig. 2) 

showed limited use of home remedies (10.5%), with beans 

(42.1%), red meat (31.6%), and spinach (15.8%) commonly 

consumed. Fruits included figs (47.4%), pomegranate 

(21.1%), dates (7.9%), apples (13.2%), and raisins (2.6%). 

Plant-based remedies favored beetroot (57.9%), radish 

(13.2%), and saffron (7.9%). Supplements primarily 
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Fruits Pomegranate

Fruits Dates

Fruits Apples
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Supplements Iron
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included vitamin B12 (52.6%), iron (21.1%), and folic acid 

(15.8%). Family history of anemia or related disorders was 

noted in 23.7% of participants, 57.9% consumed tea/coffee 

near meals, and 73% reported black or tarry stools. 

Percentages of anemia treatments among participants 

present in (Fig.3). Overall, the survey highlights prevalent 

anemia symptoms, reliance on iron supplementation, and 

specific dietary patterns, with minimal use of herbal 

remedies. 

 

 
 
Fig 2. Percentages of anemia treatments among participants 

 

DISCUSSION 
Pomegranate (Punica granatum) exhibits antioxidant and 

iron modulating effects that may contribute to anemia 

treatment through several in vivo and in vitro mechanisms. 

Its rich polyphenols (punicalagins, ellagic acid, gallic acid, 

and anthocyanins) scavenge free radicals and protect red 

blood cells (RBCs) from oxidative damage, enhancing 

erythrocyte integrity and lifespan under stress conditions 

(Olchowik et al., 2024). Antioxidant polyphenols can also 

reduce oxidative hemolysis and promote better hemoglobin 

stability, which is crucial in anemic states. In vitro studies 

show that pomegranate juice significantly increases iron 

dialysability and cellular iron uptake in digestion-simulating 

and cell culture models, enhancing iron assimilation into 

intestinal and hepatic cells more effectively than ascorbic 

acid alone, an essential step for improving iron status in iron 

deficiency anemia (Abbasi, et al., 2025). In vivo animal 

studies suggest that aqueous extracts of pomegranate peel 

may ameliorate hematological alterations in toxin induced 

anemia models, supporting protective effects on RBC 

parameters. These combined actions enhanced iron 

bioavailability, antioxidant protection of erythrocytes, and 

mitigation of oxidative stress provide a scientific rationale 

for pomegranate’s role in anemia management 

(Balasubramani,  et. al., 2020). In vitro and in vivo studies 

indicate that Malus domestica exerts anti-anemic effects 

primarily through its polyphenolic and organic acid content. 

Apple derived polyphenols (quercetin, catechin, 

epicatechin) exhibit strong antioxidant activity, protecting 

erythrocytes from oxidative damage and improving red 

blood cell (RBC) survival. Malic acid and vitamin C present 

in apples enhance non-heme iron absorption by maintaining 

iron in its ferrous (Fe²⁺) form, thereby increasing 

bioavailability (Smith & Ahmed, 2023). Animal studies 

have demonstrated improved hemoglobin levels, hematocrit 

values, and serum iron following supplementation with 

apple extracts. Additionally, pectin and flavonoids modulate 

gut health, improving mineral absorption efficiency. Apple 

polyphenols have also been shown to regulate ferritin 

expression and erythropoiesis-related pathways, supporting 

RBC production. Collectively, these findings suggest that 

Malus domestica supports anemia management via 

antioxidant protection, enhanced iron absorption, and 

stimulation of erythropoiesis. In vivo and in vitro studies 

indicate that phytochemicals such as phenolic acids (e.g., 

gallic acid), flavonoids (quercetin, luteolin), carotenoids, 

sterols, and other antioxidants can exert anti-anemic effects 

through multiple mechanisms. These compounds scavenge 

free radicals and reduce oxidative stress, which helps 

protect erythrocyte membranes from hemolysis and enhance 

red blood cell survival. In an anemic rat model, aqueous 

extract of Petroselinum crispum (rich in gallic acid, 

quercetin, catechin, and luteolin) significantly ameliorated 

phenylhydrazine-induced anemia by increasing RBC count, 

haemoglobin, and haematocrit levels and preventing 

hemolysis, suggesting enhanced erythropoiesis and 

protection against oxidative damage (Allassane, et al., 

2025). Additionally, a polyherbal formulation containing 

phenolic acids and flavonoids restored hematological 

parameters and improved organ histology in anemic rats, 

likely via enhanced iron regulation, erythropoiesis, and 

antioxidant activity demonstrated both in vivo and 

supported by molecular docking studies. These findings 

support a mechanistic role for phytochemicals in anemia 

treatment through antioxidant protection, improved iron 

availability, and stimulation of red blood cell production 

(Bharati et al., 2025). Ficus carica extracts may benefit 

anemia primarily through antioxidant protection of 

erythrocytes and improvement of hematological parameters. 

The rich polyphenol and flavonoid content (e.g., 

chlorogenic acid, quercetin, myricetin) exerts strong free-

radical scavenging and antioxidant effects, which protect 

red blood cells from oxidative damage and improve their 

lifespan and function (Nemiche et al., 2023). In an albino 

rat model of oxidative stress, oral administration of fig fruit 

extract significantly increased hemoglobin (Hb), red blood 

cell (RBC) count, and hematocrit (Ht) while enhancing 

antioxidant enzyme activity (GSH-Px, SOD) and reducing 

lipid peroxidation in erythrocytes, indicating protection 

against oxidative injury and improved erythropoiesis and 

hematological status (Kebal et al., 2024). Additionally, 

experimental rodent studies report that fig leaf and fruit 

extracts raised hemoglobin levels compared to controls, 

suggesting a potential effect in ameliorating anemia-like 

conditions, possibly due to iron, folic acid, vitamin C, and 

antioxidant polyphenols that support hemoglobin synthesis, 
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iron utilization, and cellular protection (Odo et al., 2016). 

Together, these findings indicate that Ficus carica may 

support the treatment of anemia through enhancement of 

hematological parameters, reduction of oxidative stress in 

erythrocytes, and provision of biologically active 

phytochemicals that protect red blood cell integrity and 

function (Nemiche et al., 2023).  

Vitis vinifera polyphenols, especially proanthocyanidins 

and resveratrol, exhibit strong antioxidant, and iron-

chelating activities that can protect erythrocytes and 

hematopoietic tissues from oxidative damage, which is a 

key contributor to anemia in chronic conditions. In in vitro 

models, grape seed extract inhibited labile iron activity and 

free radical-induced DNA/protein damage, suggesting it 

may mitigate oxidative stress-mediated hemolysis and 

support red cell integrity (Colombo et al., 2019). In vivo, 

grape components reduced oxidative stress and restored 

altered hematological parameters in rodent models of 

metal-induced toxicity, indicating potential to improve 

hemoglobin and erythrocyte counts by scavenging reactive 

oxygen species and chelating excess iron. Moreover, grape 

polyphenols can modulate the Nrf2 pathway, enhancing 

endogenous antioxidant defenses that indirectly support 

erythropoiesis under oxidative stress (Mottaghi & 

Abbaszadeh, 2023). 

 

CONCLUSIONS 
This study concludes that awareness of anemia among the 

surveyed population in Karachi, Pakistan, was high, with 

most participants correctly identifying common symptoms 

such as weakness, fatigue, pallor, and shortness of breath. 

Conventional management strategies, particularly iron-based 

medications, erythropoietin therapy, and vitamin 

supplementation, were the primary treatment approaches, 

while the use of herbal and plant-based remedies remained 

limited. Dietary intake of fruits with known medicinal value 

especially pomegranate (Punica granatum), figs (Ficus 

carica), dates (Phoenix dactylifera), apples (Malus 

domestica), and raisins (Vitis vinifera) was reported, 

although their use appeared to be more nutritional than 

therapeutic. These fruits are rich in polyphenols, flavonoids, 

vitamins, and minerals with antioxidant, anti-inflammatory, 

and hematopoietic supporting properties, suggesting 

potential supportive roles in anemia management. However, 

their clinical efficacy in treating anemia has not been fully 

established through controlled studies. Overall, the findings 

indicate a strong reliance on pharmacological therapy and 

limited integration of herbal or dietary interventions, 

highlighting the need for further scientific evaluation of 

plant-based approaches in anemia prevention and treatment. 

 

LIMITATION  
The study surveyed only 38 participants, which may not 

accurately represent the general population. Its findings may 

have limited applicability to other regions or countries, as 

the research was restricted to Karachi, Pakistan. The absence 

of a meta-analysis may have narrowed the scope of the 

investigation and the robustness of the conclusions. Data 

were self-reported by participants, which could introduce 

bias or inaccuracies. Approximately ten herbal plants were 

included in the questionnaire, potentially underrepresenting 

the full range of herbal remedies used by individuals. The 

study may not have captured a diverse demographic profile 

in terms of age, socioeconomic status, or education level. 

Consequently, the results may not be generalizable to other 

cultural or regional contexts. Additionally, the study lacked 

a control group for comparing the effectiveness of herbal 

medicines, and no long-term follow-up was conducted to 

assess the sustained effects of these treatments. 
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