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Abstract 

Objective: The present study is aimed to access the effectiveness of educational and nutritional 

intervention towards iron deficiency anemia with an iron-rich chocolate [vea choc] among the female 

volunteers of a nutraceutical industry and this study also and assess the study subjects hemoglobin 

level before and after the nutritional intervention with an iron-rich chocolate [vea choc] and to assess 

the knowledge, attitude and practice of the study subjects towards iron deficiency anemia. 

Methodology: It was an observational interventional study conducted in Aspirar sphere private 

limited, Bangalore. The data collection tool was a personal interview. The data collection instrument 

was a self-developed questionnaire after extensive literature research. KAP questionnaire was 

developed according to our cultural setup and Hb (g/dl) was measured before and after nutritional 

interventional. 
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List Of Abbreviations 

ADR Adverse Drug Reaction 

BBW Black Box Warning 

BMQ Beliefs about Medicines Questionnaires 

CBC Complete blood count 

CI Contraindicated 

DDI Drug-Drug Interactions 

DFRL Defence Food Research Laboratory 

ECG Electrocardiogram 

ESR Erythrocyte sedimentation rate 

Fe Iron 

FSSAI Food Safety and Standards Authority of India 

Result: 19.3% had mild, 51.3% had moderate, and 13.3% had severe anemia. Only 16% of 

volunteers had normal Hb levels. 54% had good knowledge about anemia with Pearson correlation 

(r) = 0.092, P=0.263. 79% had a positive attitude towards self-awareness of anemia as a disease 

but correlation (r) was found to be in inverse relation (-0.005), P=0.95. A highly significant positive 

correlation was found between dietary practices and Hb levels; where 53% had shown desired 

dietary practices with r= 0.174, P= 0.033 and nutritional intervention showed a positive outcome, 

which is practically significant and an average percentage of Hb (g/dl) increased per study 

population post nutritional intervention was 0.425g/dl and 0.5g/dl of Hb was increased in 37.3% 

study population, 0.4mg/dl of Hb was increased in 50.7% of the study population and 0.3g/dl of 

Hb was increased in 12% of the study population. 

 Conclusion: Increasing trend of iron deficiency anemia among females of the reproductive age 

group was seen and the representative sample study is strongly suggested that Iron deficiency 

anemia was mostly related to the non-compliance lifestyle towards a balanced diet. 
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GIT Gastrointestinal Tract 

Hb Hemoglobin 

HCT Hematocrit 

HDSS Health and Demographic Surveillance System 

IBC Iron Binding Capacity 

IDA Iron Deficiency Anemia 

IRIDA Iron refractory iron deficiency anemia 

LIC Liable Iron Content 

LMP Last Menstrual Period 

MCH Mean Corpuscular Hemoglobin 

MCHC Mean Corpuscular Hemoglobin Concentration 

MCV Mean Corpuscular Volume 

NS Not Specified 

NSAID Non-steroidal Anti-inflammatory Drug 

PBF Peripheral blood film 

PCV Packed Cell Volume 

PLT Platelets 

RBC Red Blood Cells 

RDW Red Cell Distribution Width 

RLS Restless Leg Sydrome 

SD Standard Deviation 

SF Serum Ferritin 

SI Serum Iron 

SPSS Statistical Package for Social Sciences 
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TFR Serum Transferrin Receptor 

TIBC Total Iron Binding Capacity 

TS Transferrin Saturation 

TSI Total Sugar Iron 

TUV Technical Inspection Association 

UIBC Unsaturated Iron Binding Capacity 

VEA 

CHOC 

We Eradicate Anemia Chocolate 

WBC White Blood Cells 

 

Introduction 

Anemia is a global public health problem affecting developing countries with serious consequences upon 

human health, social and economic development. It is found at all stages in the life cycle, more prevalent 

among females of the reproductive age group (15-49 years) and young children.[26] anemia is considered 

to be the most common nutritional deficiency worldwide and in 95% of the cases it is associated with 

poor diet intake; despite the fact that iron is the second most abundant metal in the earth’s crust. 

Anemia is more common in infants, children 3-6 years of age and adolescents 11-17 years of age living 

in developing countries; constituting a serious public health issue.[27] WHO has defined anemia as 

hemoglobin (HB) concentration below 12g/dl in women. 

According to WHO, over 30% of the world’s population are anemic; thus, focusing upon the importance 

of anemia as a public health issue in developed and developing countries. 4.3-20% of the population in 

the developed world where and 30-48% in developing countries are affected by Iron deficiency anemia. 

According to a WHO report, globally it is estimated that roughly 43% of children, 38% of pregnant 

females, 29% of non-pregnant women, and 29% of all women of reproductive age are diagnosed to have 

anemia.[28] mild to moderate iron deficiency has adverse functional consequences upon the health of 

an individual; impaired cognitive functions, behavior and physical growth among infants to school age 

children, physical capacity, work performance and immunity of all age groups are significantly affected 

by low levels of iron.[29] 
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Low concentrations of hemoglobin are referred to as anemia that reduces the oxygen-carrying capacity 

of the blood, which adversely affects cognitive function, impaired cerebral vascular regulation, 

neurological injury and motor development, ischemia of heart, brain, etc. and also causes fatigue.[26,27] 

In addition it is also observed that anemia is a major cause of mortality and morbidity in pregnant 

women and also associated with perinatal mortality and low size/weight at birth. According to WHO, 

hemoglobin level below 11gm/dl in pregnant women constitutes anemia and hemoglobin below 7gm/dl 

is considered severe anemia.[28] Maternal and neonatal deaths are a major cause of mortality in 

developing countries. Together with cause between 2.5 million and 3.4 million deaths worldwide 

respectively.[27] 

A survey report reveals that about 2.6 billion people mostly women and children are suffering from 

anemia globally. When it comes to the Indian context, anemia in children and women is at alarming 

levels, especially in rural areas. The government of India has taken policy decisions and introduced 

schemes to improve the health of rural people and to reduce the anemia in them particularly. In spite 

of policy commitment and programs to combat anemia in children and women, it is observed that much 

improvement is not seen. Instead, the second and third NATIONAL FAMILY HEALTH SURVEY reveals 

that during 1999-2006 anemia prevalence increased from 74-79% in children aged between 6-36 

months and 52-56% in women aged between 15-49 years. It was surprising to note that the prevalence 

of anemic conditions increasing in spite of rapid economic growth.[29] 

At the nutritional level supplements such as iron, vitamin B12 (cyanocobalamin), folic acid and in some 

cases pyridoxine are often used to treat and cure anemic patients. Erythropoietin (Procrit), Ferrous 

Sulfate (generic), Iron dextran (INFeD), Folic acid (Folvite), Vitamin B12 (Generic) are some of the anti-

anemic drugs indicated for all types of anemia. Though these drugs are more effective, their long-term 

usage includes severe side effects – increased death, serious cardiovascular and thromboembolic events 

and increased risk of tumor progression or recurrence, circulatory collapse and death.[30] 

The period of adolescence and adulthood in the life cycle is a period of growth, second only to infancy; 

thus overall nutrient need is high in order to support optimum growth and development, and iron is the 

particular nutrient that is in high demand. The body needs more iron during the rapid growth phase or 

when frequent blood losses are there (menstruation); Thus adolescent girls and young adult women are 

at a greater risk of developing iron-deficiency anemia[6] previous researches found a lack of appropriate 

knowledge and attitude regarding healthy eating patterns thus leading to unhealthy eating practices.[7] 

continuous practice of unhealthy foods habits and patterns lead to serious effects upon nutritional 

status as well as the overall health status of an individual.[9] Nutritional education is the type of 

intervention that aims to address deranged nutritional status in individual status in individuals by 

motivating them to adopt behavioral change towards healthy nutritional practices. Improving the 

nutrition knowledge, attitude and practices of adolescents and youth are very important in order to 
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develop a society that is conscious towards having a healthier population.[8] According to another study 

knowledge, attitude and practices regarding healthy nutritional status have become the mainstay to 

encounter the occurrence of nutrition-related health problems; and such studies are still very few in 

number in developing countries.[10] 

Iron deficiency anemia is a major health problem in developing countries. Individuals with anemia have 

reduced physical work capacity, slower cognitive functions that adversely affect learning and scholastic 

performance in school girls entering adolescence. A cross-sectional study conducted in Iran upon young 

girls aged 14-20 years found the prevalence of anemia was 21.4%.[11] Another study reported prevalence 

of iron deficiency anemia as 40% in preschool children, 30% in menstruating girls and women, and 38% 

in pregnant women; in the absence of dietary fortification. These rates reflect the increased physiological 

need for dietary iron during specific life stages and according to gender.[12] 

Another research found an overall prevalence of anemia was 8.3% among young girls as compared to 

1.6% among boys, and Iron deficiency anemia was diagnosed in 59% of the anemic patients. Results 

suggested that the socio-economic status of the family, traditional eating habits of the region, fear of 

gaining weight, and irregular eating habits were contributing factors towards the development of iron 

deficiency anemia among girls.[13] Assessment of hemoglobin is one of the most reliable indicators of 

anemia and is widely used to screen anemic individuals and also to evaluate responses to interventions. 

Hemoglobin concentration is routinely measured using an automated Hematology analyzer. 

KAP assessment tool is a suitable instrument to assess and evaluate the target group’s current 

knowledge, attitude, and practices towards a specific problem under investigation; and it gives effective 

feedback upon needs, problems, and possible barriers among the target group. In recent studies upon 

nutritional assessment, KAP evaluation has been commonly used.[15] KAP was also used to evaluate 

the knowledge in regards to dealing with the management of iron deficiency anemia among young girls 

in European countries.[16] 

The problem statement developed for this study is : keeping in mind the current scenario in India 

regarding nutritional facts and figures and lack of comprehensive nutritional intervention, education 

and counseling; there is a strong feeling that poor dietary patterns are found among females of 

reproductive age group. Girls of younger age are too conscious of weight maintenance without good 

knowledge about healthy and balanced diet and its importance. Most of the time adolescent girls are 

into bad dietary practices that lead to the long-term effect upon health in the form of various deficiencies 

and morbidities. This needs to be corrected through a swell planned nutritional health education 

program at small as well mass scale; and for this purpose, on-ground status of iron deficiency anemia 

is required to be known. 
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The rationale of the present study is: identification of correlation between Hb levels and KAP will enable 

the investigators to assess the dietary habits of young females; thus, enabling us to formulate a well-

planned nutritional guideline for the students. Results will also enable us to identify the need for further 

research in this area with a representative sample. 

 To overcome the adverse effects of allopathic drugs, a novel approach was required and the use of 

herbs/herbal products that possess medicinal value was brought to light. WHO (world health 

organization) estimated that 80% of people worldwide rely on herbal medicines for their primary health 

care needs. WHO also found that around 21, 000 plant species have the potential for being used as 

medicinal plants.[31] 

There are several herbs that are proved to possess the Anti-anemic activity and attenuate the symptoms 

of anemia. Medicinal [plants can boost the absorption of nutrition, blood cell production, control their 

destruction and thereby maintain stable hemoglobin levels.[32] A comprehensive literature review shows 

that the anti-anemic effect would be the fact of the following active phytochemical constituents – 

alkaloids, ascorbic acid, calcium, flavonoids, iron, saponins, solasonine (glycoalkaloid), tannins, vitamin 

C, vitamin K and zinc.[33] A native practitioner formulated a polyherbal formulation in a chocolate form 

containing more than a dozen of herbs that possess the above phytochemical constituents and claimed 

that this formulation is very effective in reducing the anemic condition, especially in women and 

children. Due to the proprietary issues, the native practitioner using it was not revealing the names of 

the 18 plants, however, he has revealed the phytochemical constituents present in them. 

Since, there are reports that above mentioned phytochemical constituents possess anti anemic effect 

and a polyherbal formulation of plants containing the above phytochemical constituents is claimed to 

have high efficiency in reducing the anemic conditions, It is hypothesized that a polyherbal formulation 

in the form of chocolate prepared by the native practitioner possesses anti- anemic activity. The present 

study is planned to evaluate the impact of iron-rich chocolate on the hemoglobin levels of their study 

population, to verify and validate this hypothesis. 

There are several anti-anemic drugs that are currently in use to treat anemia. Though they are efficient 

in treating the disease their side effects limit their usage. A native practitioner took this as a challenge 

and formulated a novel treatment for the same. This review aims at the significance and the value of 

herbal medicine and its role in the treatment of anemia. Researchers have evolved with a novel approach 

and with an intention of eradicating anemia from the world of diseases and stop pregnant women and 

children from becoming a part of that world, have formulated several medications to treat anemia. Since 

chocolate is loved by everyone and hated by none, the native practitioner formulated a polyherbal 

medication in the form of chocolate. 
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The outcome of the study is useful and beneficial for the anemic patients in mitigating and relieving the 

patient from anemia. Since the polyherbal formulation is in the chocolate form its patient compatibility 

will be high. Therefore the present study is essential and justifiable. 

 

Fact findings of anemia 

• About 60% of females are anemic in India 

• 50% of premature death happens due to anemia 

• 23% of disability in India happens due to anemia 

• About 2 billion are anemic in the world 

• 50% of pregnant women are anemic 

• 50% of children under the age of 2 are anemic 

• 40% school-going children are anemic   

• 30 – 55% adolescents are anemic 

• 35% of non-pregnant women are anemic 

• Planning, pregnant and lactating women need an additional intake of iron 

• In vegetarian, the absorption of iron is very low as 1 – 5% 

• Non vegetarian has an absorption of 1 – 45% 

• It is affected in all countries including developed countries 

• Undeveloped and developing countries are worst affected 

• 21 out of 36 states in India is facing the challenge and iron deficiency is the most common and 

widespread nutritional disorder in the world 

• 4% of GDP is lost due to anemia in India 

• Physical, mental and social disturbances happen in anemic individuals 

• Anemia also causes depression 

• Anemia causes impaired cognitive and physical performance, and increased maternal and child 

mortality 

http://www.medicalandresearch.com/
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• In any health issue Hb level found to be the first villain and most of the doctors prefer to begin with 

Hb level investigation 

• Globally 45% of child deaths are attributed to underweight, Thus the significance of government 

schemes to eradicate anemia and malnutrition is highly necessary 

• Government is really striving hard to eradicate anemia and malnutrition across India 

• National program of mid-day meal in schools (MDMS) 

• MDM is a flagship program of the government of India in the eradication of anemia and malnutrition 

• Mid-day meal (MDM) is served in drought-affected area also 

• Indian government have also launched schemes like education guarantee scheme (EGS) / alternative 

and innovative education (AIE) and national children labor project (NCLP) for the welfare of children’s 

• Integrated child development services (ICDS) scheme was launched on 2nd October 1975, and is one 

of the flagship programmes of the government of India and represents one of the world’s largest and 

unique programs for early childhood care and development 

• Infant and young feeding guidelines are a set of well known and common recommendations for 

appropriate feeding of newborns and children under two years of age and these guidelines were framed 

to ensure appropriate nutrition, breastfeeding and importance of colostrum and thus avoiding 

malnutrition and anemia in infants 

  

Background 

• Anemia is a group of the disease characterized by a decrease in either hemoglobin or circulating red 

blood cells, which results in the reduced oxygen-carrying capacity of the blood. 

• According to the World Health Organization (WHO) 1.6 billion people (1/4th of the world’s population) 

are anemic. 

• Affected population are not just innocent bystanders; affects both length and quality of life (QOL). 

• IDA occurs across all populations and associated with:  

1.Diminished quality of life (QOL) 

2.Diminished physical and cognitive performance, and  

3.Unfavorable clinical outcomes. 

http://www.medicalandresearch.com/
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 Definition 

• According to WHO : 

- Anemia is defined as Hb<130g/l in men or <120g/l in females. 

• IDA is the result of long term negative iron balances 

- Progressive loss of iron stores in the form of hemosiderin and ferritin. 

• IDA is defined as : 

Anemia with biochemical evidence of iron deficiency based on the following laboratory findings 

- Serum ferritin, total iron-binding capacity (TIBC), transferrin saturation, or transferrin receptor. 

 

 Iron deficiency anemia  

• ‘Anemia’ usually refers to a condition in which your blood has a lower number of red blood cells than 

the normal number of red blood cells. 

• Iron is an essential mineral that is needed to form hemoglobin, an oxygen-carrying protein inside red 

blood cells. 

• Iron deficiency anemia is a condition in which the body lack enough red blood cell to transport oxygen-

rich blood to body tissues. 

  

Epidemiology 

• IDA is the most common nutritional deficiency in developing and developed countries. 

• IDA is considered to be the leading cause of anemia worldwide, accounting for as many as 50% of 

cases. 

• Prevalence of IDA greatly varies according to age, gender, physiological, pathological, environmental 

and socio-economic conditions. 

• Data from NHANES (National Health And Nutrition Examination Survey), shows that the prevalence of 

IDA is common in young children and women of childbearing age 
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Iron balance 

• Normal iron content of the body : 

- 3-4g (Hb, myoglobin, and cytochromes) 

• Iron is best absorbed as ferrous (Fe2+) form in the duodenum, and to a smaller extent in the jejunum. 

• Daily recommended allowance 

- Adult males/postmenopausal females : 8mg. 

-Menstruating females : 18mg  

•   Types of Heme  

• Heme iron (2-3x more absorbable) : meat, fish, and poultry. 

• Non-Heme iron: vegetables, fruits, dried beans, nuts, grain products, and dietary supplements. 

• Gastric acid/ascorbic acid increases nonheme iron absorption whereas phytates (in bran), 

tannins/polyphenols (in tea), and calcium (in dairy products) form insoluble complexes. 

  

Pathophysiology  

• Iron deficiency anemia is the most common form of anemia and it develops over time if the body does 

not have enough iron to manufacture red blood cells. 

• Without enough iron, the body uses up all the iron it has stored in the liver, bone marrow and other 

organs. 

• Once the stored iron is depleted, the body is able to make very few red blood cells. 

• If erythropoietin is present without sufficient fuel for red blood cell production. 

• The red blood cells that the body is able to make are abnormal and do not have normal hemoglobin 

carrying capacity, as do normal red blood cells. 

  

Stages in pathophysiology 

Initial stage : 

-Iron stores are reduced without reducing serum iron levels and can be assessed with serum ferritin 

measurement. 

http://www.medicalandresearch.com/
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-Iron stores can be depleted without causing anemia. 

-Once iron stores are depleted, there is still adequate iron from daily RBC turnover for Hb synthesis 

Second stage : 

Iron deficiency occurs; Hb falls just above the lower limit normal 

Third stage : 

Considered as IDA and occurs because Hb falls to less than normal values. 

  

Overview of etiological factors 

 Iron deficiency anemia is usually due to : 

• Blood loss 

• Poor diet 

• An inability to absorb enough iron from food. 

  

Etiology : 

IDA results from prolonged negative iron balance, Mainly due to the following factors : 1.Inadequate iron 

intake 

1. Decreased iron absorption 

2. Increased iron demand or hematopoiesis 4.Increased iron loss 

 

Other etiological factors: 

Blood loss  

• Blood loss causes iron depletion 

• In women, long or heavy menstrual periods or bleeding and fibroids in the uterus. 

• Childbirth 

• Internal bleeding 
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Poor diet 

• Low iron intake 

• During some stages of life, such as pregnancy and childhood. 

• Inability to absorb enough iron  

• Even if you have iron in your diet, your body may not be able to absorb it. this can happen if you have 

intestinal surgery or a disease of the intestine. 

• Prescription medicines that reduce acid in the stomach also can interfere with iron absorption. 

  

Common cause-age and sex 

 Females in the reproductive period of life 

- Menstruation 

- Pregnancy 

- Pathophysiological blood loss 

- Deficient diet 

  

Adult males and postmenopausal females 

- Pathophysiological blood loss 

  

Infants and children 

- Deficient diet 

- Diminished iron stores at birth 

  

Prognosis 

IDA adversely effects : 

• Cognitive performance, behavior and physical growth of infants, pre-school and school-aged children 

• The immune status and morbidity from infections of all age groups 

http://www.medicalandresearch.com/
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• The use of energy sources by muscle and thus the physical capacity and work performance of 

adolescents and adults of all age groups 

• Increase perinatal risks for mothers and neonates and overall infant mortality during pregnancy. 

 

Morphological classification of anemia 

Anemia 1.Macrocytic anemia 2.Normocytic anemia 3.Microcytic anemia 

1.Macrocytic anemia 

 a. Megaloblastic anemia 

- Vitamin B12 deficiency anemia 

- Folic acid deficiency anemia 

 

b. Non megaloblastic anemia 

- Hepatic disease 

- Drug induced anemia 

- Hypothyroidism 

- Reticulocytosis 

  

Normocytic anemia 

- Recent blood loss 

- Hemolysis 

- Bone marrow failure 

- Anemia of chronic disease 

  

Microcytic anemia 

- Iron deficiency anemia (IDA) 

- Genetic anomaly 

http://www.medicalandresearch.com/
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1. Sickle cell anemia 

2. Thalassemia 

 

Objectives: - 

Primary objective: 

The present study is aimed to assess the effectiveness of educational and nutritional intervention 

towards iron deficiency anemia with an iron-rich chocolate [vea choc] among the female volunteers of 

reproductive age group (18-45 years old) in the nutraceutical industry. 

To assess the study subjects' hemoglobin level before and after the nutritional intervention with an iron-

rich chocolate [vea choc]. 

To assess the knowledge, attitude and practice of the study subjects towards iron deficiency anemia. 

  

Secondary objectives: 

To determine the physiological energy level of the study population with an iron-rich chocolate 

[nutritional intervention] through interview. 

To determine the mental concentration of the study population with an iron-rich chocolate [nutritional 

intervention] through interview. 

To analyze the study population's self-satisfaction towards their productive life with an iron-rich 

chocolate [nutritional intervention]. 

To determine how many percentages of study population have good knowledge and positive attitude and 

practice on iron deficiency anemia after an educational intervention 

To determine how many percentages of study population have poor knowledge and negative attitude and 

practice on iron deficiency anemia and to analyze the reason behind it and to determine useful 

implementations to overcome it. 

To analyze the study participant’s feedback assessment and evaluate the benefits of vea choc in the 

study population. 
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Methodology: 

Study design : 

It was an observational interventional study conducted in Aspirar sphere private limited, Bangalore. 

Study site : 

The study was conducted in the research site of Aspirar sphere private limited, Bangalore. 

Study population : 

Female volunteers of 18-45 years of age group who were the potential customers and volunteers of 

Aspirar sphere private limited, Bangalore. 

Study duration : 

Study was conducted for a period of 6 months, from March 2019 to September 2019 

Study size ; 

A total of 150 volunteers were enrolled in the study. 

Sources of data : 

• Knowledge, attitude and practice questionnaires  

• Automated hemoglobin analyzer reports 

• Digital data 

• Study participant’s interview Medical history 

• Medication history Diet history 

• Study participant’s feedback assessment 

Study criteria : 

Inclusion criteria were: 

1. The willingness of the respondent 

2. Female volunteers of 18-45 years of age group. 

Exclusion criteria were: 

1. Female volunteers below and above the selected age range 

2. The unwillingness of students. 
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Operation modality : 

A sample of 150 volunteers have enrolled after informed written consent through a stratified random 

sampling technique every participant had a unique identification number created for the study and 

volunteers were recruited on monthly basis, Each month had a different group of volunteers and each 

group had different batch numbers and totally there were 6 different groups with unique batch numbers. 

Names and contact details of the study participants were considered as restricted information and kept 

confidential as per the non-disclosure agreement 

  

Study procedure : 

The data collection tool was a personal interview. The data collection instrument was a self-developed 

questionnaire after extensive literature research. KAP questionnaire was developed according to our 

cultural setup, based upon the KAP tool used in many previous types of research of the same nature. 

The questionnaire consisted of two parts: 

1. Socio-demographic Performa that included the variables: gender, age, number of siblings, family 

size, monthly family income, and parental education level. 

2. KAP questionnaire was adopted from the standardized KAP on iron deficiency anemia from Food 

and Agriculture Organization (FAO) guidelines.[17] It included variables: knowledge, attitude, 

practices; assessed through various relevant questions in each section. 

 

The question format in both sections was closed-ended and no open-ended question was included. 

Knowledge level was assessed through questions like: heard about iron deficiency anemia, identify 

symptoms of anemia, knows causes of anemia, knows about prevention of anemia, knows about iron-

rich foods, knows about foods that aid in iron absorption, knows about beverages that decrease iron 

absorption when taken with meals, knows about foods that decrease iron absorption when taken during 

meals. Attitude level was assessed through questions like self-awareness regarding anemia as a health 

problem, attitude regarding the seriousness of anemia as disease, feels good to prepare meals with iron-

rich foods, finds difficulty to prepare meals with iron-rich foods, feels confident in preparing meals with 

iron-rich foods, likes the taste of iron-rich foods. The practice level was assessed through questions like: 

food groups consumed on the previous day usually eats fresh citrus fruits, eats citrus fruits every day, 

time of consuming citrus fruits usually consumes tea/coffee, and takes tea/coffee every day, time of 

taking tea/coffee. For the purpose of data collection, volunteers were approached and collective briefing 

was given upon the idea of research and its importance. Willing subjects were enrolled for the study 

after informed written consent. And 150 subjects were enrolled in the study and these subjects were 
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divided into six groups and each group contained 25 subjects and group distribution was done through 

random allocation and each group was studied for 30 days and the outcome of the study was recorded 

and in the same way all other groups were studied every month and the study outcome was recorded, 

totally the study duration was six months to study six different group of volunteers. The first part of the 

study included an educational intervention using lectures, presentations, interactive discussions, 

posters, and the distribution of information brochures about Iron deficiency anemia was done among 

the study population as an educational intervention before assessing their knowledge attitude and 

practice towards iron deficiency anemia and then questionnaires were given to the subjects and 

assessment of their knowledge, attitude and practice towards iron deficiency anemia and questionnaires 

were filled by interview method and it was evaluated and the second part included were the subject’s 

hemoglobin level was measured with the help of hemoglobin analyzer before the nutritional intervention 

and Hb value was recorded and the volunteers were provided with a pack of iron-rich chocolates of their 

preferred flavor and each pack contained 120 iron-rich chocolates and one chocolate piece weighs 8 

grams and volunteers were advised to take four chocolates daily. As such two chocolates in the morning 

and two chocolates in the evening after food for 30 days and revisit the research site after 30 days and 

for which all the participants agreed. The study was planned as such, per day 32 grams of Iron-rich 

chocolates will be given to the study population, first administration will be in the morning after food 

with two chocolate pieces [16 grams of vea choc] and the second administration will be in the evening 

after food with two chocolate pieces [16 grams of vea choc] for thirty days and their hemoglobin level will 

be monitored after 30 days and the impact of the Iron-rich chocolate on the hemoglobin levels of the 

study population will also be assessed and conduction of Hb level testing was done with a 

hemoglobinometer [acon labs – mission, USA] using an automated hemoglobin analyzer method. On the 

day of data collection batch-wise every month, all the volunteers of each batch will be gathered at the 

research site of aspirar sphere private limited and Hb level testing was done for each volunteer. For this 

purpose, automated hemoglobin analyzer method was adopted under the supervision of the project 

guide; in order to avoid any adverse effect, Respondents were assured about the confidentiality of the 

data and level of Hb increased after the nutritional intervention was measured and volunteers were 

interviewed for adverse reactions towards the nutritional product and the physiological energy level of 

the study population with iron-rich chocolate was assessed through interview and the mental 

concentration of the study population with iron-rich chocolate was assessed through interview and 

finally the study populations self-satisfaction towards there productive life with an iron-rich chocolate 

[nutritional intervention] was analyzed. 
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Scoring of KAP questionnaires : 

The scoring for each section of the questionnaire has been developed. KAP proficiency was tested with 

21 KAP questions. The questionnaire consisted of three parts comprising knowledge (8 questions), 

attitude (6 questions), and practice (7 questions). 

Scoring for knowledge section was done as: score of zero indicates lack of knowledge, a score of 1 

indicates optimum knowledge. 

Scoring for attitude section was done as: score of 1 indicates poor attitude, a score of 2 indicates average 

attitude, a score of 3 signifies good desired attitude. 

Scoring for practice section was done as: score of zero indicates poor practices, a score of 1 indicates 

good practices, and a score of 2 indicates excellent practices. The operational definition was developed 

according to the guidelines of WHO and Hb level below 12g/dl was labeled as anemic. 

  

Statistical Analysis : 

The data were subjected to descriptive analysis using IBM SPSS version 22 and data was entered in 

Microsoft Excel version 16 and the statistical results were expressed in percentages and mean- standard 

deviation (SD) and a test of Pearson Product moment correlation were applied to identify linear 

correlation among KAP score and trends of Hb level. 

  

Ethical consideration : 

The ethical committee clearance was obtained from the institutional ethics committee of Nargund college 

of pharmacy before initiating the study. 

 

Results: 

Subjects demographics : 

This study enrolled 150 female volunteers [18-45 years old] in which mean age of subjects were 26.38 

(±4.39). Among the study population most of them 75.33% were in the age group of 21 - 30 year. 

 

 

 

http://www.medicalandresearch.com/


 

 

                                                                                    Journal of MAR Case Reports (Volume 3 Issue 2) 

Citation: Prabhakar. S “Effectiveness of Educational and Nutritional Intervention Towards Iron Deficiency Anemia with an 
Iron Rich Chocolate [Vea Choc] Among the Female Volunteers of Reproductive Age Group (18-45 Years Old) in a 

Nutraceutical Industry - A Kap Study” MAR Case Reports 3.2 
www.medicalandresearch.com (pg. 20) 

 

Table 1: Socio-Demographic Characteristic of female subjects 

Characteristics Number of Subjects Percentage of Subjects 

Reproductive Age ( Years ) 

18 - 20 14 9.33 

21 - 30 113 75.33 

31 - 45 23 15.4 

Education Status 

Illiterate 22 14.67 

Primary 14 27.33 

Secondary 55 36.67 

University 32 21.33 

Parity   

Nulliparous 14 9.33 

First time pregnancy 57 38 

1-3 previous children 56 37.33 

More than 3 previous children 23 15.34 

Previous abnormal child 

Yes 12 8 

No 138 92 

Marital Status   

Married subjects 136 9.33 

Unmarried subjects 14 90.67 
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Figure 1: Socio-Demographic Characteristic of female subjects 

 

 

Age Distribution: 

Fig 1 shows the age distribution of the 150 study population in which mean age of patients was 26.38 

(±4.39). Among the study population most of them, 75.33% were in the age group of 21 – 30 years. 

 

Education Status: 

According to the socio-demographic details, the percentage of women with a college or university degree 

were 21.33%, compared to 36.67% were with secondary education and 31.33% were house wives. 

 

Weight Of the Subjects : 

Table 2 and figure 2, illustrates the weight of the subjects who participated in the study. In which 

[46.7%] subjects were in the weight range of 51-60 followed by [25.8%] of 61-70, [12.5%] of 40- 50, 

[11.7%] of 71-80, [3.3%] of 81.90 respectively. The mean weight range was showed as 60.91±9.18. 
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Table 2: Weight of the subjects 

SL.NO WEIGHT NUMBER OF 

SUBJECTS 

PERCENTAGE 

1 40-50 21 12.5 

2 51-60 62 46.7 

3 61-70 37 25.8 

4 71-81 20 11.7 

5 81-90 10 3.3 

6 TOTAL 150 100 

 

Figure 2: Weight of the subjects 

 

Past Medical History: 

Out of 150 participants, 110 were not having any past medical history.,40 patients were having past 

medical history, among which typhoid[7.5%] was found to be the most common disease , followed by 

jaundice[5%],hypertension[4.2%],diabetes in first pregnancy[2.5%], chikungunya and cholera[1.7%], 

diabetes, gastritis, gastro esophageal reflux disease, hyperthyroidism, malaria [0..8%] were the least in 

number. 
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Table 3: Past Medical History 

SL.NO PAST MEDICAL HISTORY NUMBER OF PATIENT PERCENTAGE 

1 Nil 110 73.3 

2 Yes 40 26.7 

2.1 Typhoid 10 6.6 

2.2 Jaundice 7 4.6 

2.3 Hypertension 6 4 

2.4 Diabetes mellitus [Type-2] 4 2.6 

2.5 Chikungunya 3 2 

2.6 Cholera 3 2 

2.7 Diabetes 2 1.33 

2.8 Gastritis 2 1.33 

2.9 Gastro esophageal reflux disease 1 0.6 

2.10 Hypothyroidism 2 1.33 

2.11 Malaria 1 0.6 

 

Past Medication History : 

Out of 150 patients participated in the study, 138 [92%] patients were not taking any medications, and 

12 [8%] were under medication. Among which 6 [4%] were taking Tab. Telma 40mg, OD; 4 [2.7%], 

Metformin 500mg, BD; and Tab. Thyronorm 50mg, OD; 2 [1.3%]. 

Table 4: Past Medication History 

SL.NO PAST MEDICATION HISTORY NUMBER OF 

PATIENT 

PERCENTAGE 

1 Nil 138 92 
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2 Yes 12 8 

 

Figure 3: Past Medication History 

 

 

Table 5: Types of Delivery of Study Subjects 

Delivery Category Number of Subject Percentage of Subject 

Normal Vaginal Delivery 62 41.33 

LSCS 74 49.33 

Nulligravida 14 9.33 
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Figure 4: Delivery category of subjects 

 

 

Clinical Assessment of Iron Deficiency Anemia : 

Of the study population of 150, 126 [84 %] were anemic, and 24 [16 %] were non-anemic . 

 

Table 6: Clinical Assessment of Iron Deficiency Anemia 

Sl. No. Clinical Assessment of Iron 

Deficiency Anemia 

Number of subjects Percentage 

1 Non-anemic subjects 24 16 

2 Mild anemic subjects 29 19.3 

3 Moderate anemic subjects 77 51.4 

4 Severe anemic subjects 20 13.3 

 Total 150 100 
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Figure 5: Clinical Assessment of Iron Deficiency Anemia 

 

Figure 6: Clinical Assessment of Iron Deficiency Anemia-Pie chart 
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Table 7: Assessment of Hb (g/dl) post nutritional intervention 

 

Sl. No. 

 

Number of 
subjects 

 

Percentage of Hb (g/dl) increased 
post nutritional intervention 

 

Average percentage of Hb (g/dl) 
increased per study population 

1 76 0.4 
 
 

 

0.425 2 56 0.5 

3 18 0.3 

 

 
Figure 7: Percentage of Hb (g/dl) increased post nutritional intervention 

 

Figure 8: Percentage of Hb (g/dl) increased post nutritional intervention Vs. Average percentage of Hb 

(g/dl) increased per study population 
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Data collection 

Data was collected from 150 female volunteer; age ranged 18- 45 years, Mean age 26.38 (±4.39). Among 

the respondents 32.7% were living in a family of six members per house. On average, each female 

student had two siblings. Average family income for 60.4% of households was within 35400- 51300 per 

month; whereas 39.6% families had income range of 51300-70500 per month. Few of parents were 

educated; 20% of fathers and 12% of mothers were Graduate. 

Study was designed in such a way that the volunteers were selected and they were categorized based on 

their educational status and questionnaires regarding iron deficiency anemia was given to all the 

subjects and  all the information’s  were explained to the  subjects in local language  and in their mother 

tongue for some volunteers who were illiterate and volunteers were asked to fill the questionnaires and 

Informed consent form was obtained from all the participants and all the information regarding the 

clinical study was explained to the participants and the volunteers were enrolled in the study only based 

on their willingness to participate in the study. 

 

Table 8: Correlation analysis between Knowledge score and Hb level (n=150) 

Variable Mean Standard deviation 

(SD) 

Correlation 

coefficient (r) 

P-value 

Attitude score 

(max. score 18) 

21.09 5.83 0.092 0.263 

Hb (g/dl) 10.16 1.83   

 

 

Table 9: Correlation analysis between Attitude score and Hb level (n=150) 

Variable Mean Standard 

deviation (SD) 

Correlation 

coefficient (r) 

P-value 

Practice score 

(max. score 12) 

14.6 1.93 0.05 0.950 

Hb (g/dl) 10.16 1.83   
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Table 10: Correlation analysis between Practice score and Hb level (n=150) 

Variable Mean Standard deviation 

(SD) 

Correlation 

coefficient (r) 

P-value 

Knowledge score 

(max. score 39) 

7.18 2.00 0.174 0.033 

Hb (g/dl) 10.16 1.83   

 

*Correlation is significant at 0.05 levels  

 

Risk factor analysis 

Questions in the Knowledge, Attitude, and Practice section were scored appropriately and comparison 

was done with Hb levels. Correlation coefficient was applied in order to identify any possible relation 

between the variables. 

 

KAP analysis results: 19.3% had mild, 51.3% had moderate, and 13.3% had severe anemia. Only 16% 

volunteers had normal Hb levels. 54% had good knowledge about anemia with Pearson correlation (r) = 

0.092, P=0.263. 79% had positive attitude towards self-awareness of anemia as a disease but correlation 

(r) was found to be in inverse relation (-0.005), P= 0.95. Highly significant positive correlation was found 

between dietary practices and Hb levels; where 53% had shown desired dietary practices with r= 0.174, 

P= 0.033 and nutritional intervention showed a positive outcome, which is practically significant and an 

average percentage of Hb (g/dl) increased per study population post nutritional intervention was 

0.425g/dl and 0.5g/dl of Hb was increased in 37.3% study population, 0.4mg/dl of Hb was increased 

in 50.7% of study population and 0.3g/dl of Hb was increased in 12% of study population and the 

physiological energy level of the study population with an iron rich chocolate was increased. It was also 

seen the mental concentration of the study population with an iron rich chocolate was increased and it 

was analyzed that the study population had self-satisfaction towards there productive life with an iron 

rich chocolate. 

 

Outcome of educational intervention: 

Present study found higher trends of anemia (according to WHO classification) among young girls: 

overall prevalence of anemia was found to be 84% in current study; categorized as 19.3% had mild 

anemia, 51.4% had moderate anemia, and 13.3% had severe anemia. Only 16% girls had normal Hb 

http://www.medicalandresearch.com/


 

 

                                                                                    Journal of MAR Case Reports (Volume 3 Issue 2) 

Citation: Prabhakar. S “Effectiveness of Educational and Nutritional Intervention Towards Iron Deficiency Anemia with an 
Iron Rich Chocolate [Vea Choc] Among the Female Volunteers of Reproductive Age Group (18-45 Years Old) in a 

Nutraceutical Industry - A Kap Study” MAR Case Reports 3.2 
www.medicalandresearch.com (pg. 30) 

 

levels. This higher trend of anemia among the respondents was related to the life style, dietary habits, 

fear of gaining weight, and irregular eating habits among our respondents. This finding is consistent to 

a previous finding that iron deficiency anemia is common in developing countries and typically results 

from insufficient dietary intake.[20] Present higher trend of anemia is much higher than another previous 

study that found overall prevalence of anemia 72.6%; with 52.6% mildly anemic and 21% moderately 

anemic.[21]Present study found that 100% of the respondents had heard about iron deficiency anemia; 

majority could identify major symptoms, causes, prevention of iron deficiency anemia; majority knew 

about foods and beverages that enhanced or reduced iron absorption; <50% knew that milk and milk 

products reduce iron absorption when taken during meals; <10% knew that phytates containing food 

items interfered with iron absorption. Mean score for knowledge level indicates that respondents had 

54% awareness and knowledge about anemia. Pearson product moment correlation for knowledge and 

Hb level shows that 92% of the time strong positive linear correlation exists between the two variables; 

and this finding is strength of present study. Although P-value is statistically non-significant, this can 

be explained on the ground that small sample size could be a probable reason. These findings are 

strongly supported by another research that found good knowledge scores among the respondents and 

strong positive linear correlation seen between the two variables but P-value did not find significant 

association to the Hb levels; indicating that having good knowledge regarding the problem was not a 

surety to have improved levels of Hb.[22] This finding is also supported by another previous research 

conducted under almost the same setting as present study; and found that knowledge level of 

respondents was not significantly associated with their Hb levels.[21] Present study trends upon 

individual questions in knowledge section are strongly supported and are much improved than the 

benchmark study in which 42% of the respondents did not know about the food that helps in iron 

absorption and 53% did not know about the beverages that reduce iron absorption.[21] Present study 

finding upon mean score for attitude indicates that respondents had 79% positive attitude towards self-

awareness of anemia as a disease. 

Whereas an inverse relation exists among attitude of respondents and their Hb levels with a non-

significant (P-value=.950); indicates towards strongly negative correlation among these two variables. 

This finding is in contrast to previous finding where highly significant positive correlation was found 

among attitude score and respondent’s Hb levels.[21] This finding in present research is also in 

accordance to the study conducted upon the female students of Pakistan that stated: Nutrition 

education resulted in better attitudes and higher Hb levels among female of reproductive age group (20-

21 years old).[25] Present study trends upon individual questions in Attitude section show consistent 

trends as previous research.[21] 

Present research finding upon correlation between practices level score and Hb levels found that 53% 

showed desired practices in relevance to iron deficiency anemia. Strong positive linear correlation among 
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the two variables was found with statistically highly significant association (P-value=0.033). This finding 

is strength of current study, indicating that good practices can lead to good Hb levels. This finding is 

strongly supported by previous findings that state significant positive correlation among practices score 

and Hb levels. [21] Although if this finding of significant P-value is seen in backdrop of the Hb levels of 

girls upon which they are labeled as anemic or not; it can be stated cautiously that small sample size 

can be a probable reason for this statistical significance. Present study trend of higher number of 

respondents taking whole wheat flour (69.3%) is different to previous finding of the research where 

maximum (57.3%) respondents were in the habit of taking fish.[21] In our study, no significant 

association was found among education level of respondents and compliance which is contrary to a 

study that found higher compliance level among women who are educated and had better knowledge.[24] 

 

Outcome of nutritional intervention: 

Nutritional intervention showed a positive outcome, which is practically significant and an average 

percentage of Hb (g/dl) increased per study population post nutritional intervention was 0.525g/dl and 

0.6g/dl of Hb was increased in [56 subjects] 37.3% study population, 0.5mg/dl of Hb was increased in 

[76 subjects] 50.7% of study population and 0.4g/dl of Hb was increased in [18 subjects] 12% of study 

population and the physiological energy level of the study population with an iron rich chocolate was 

increased. It was also seen the mental concentration of the study population with an iron rich chocolate 

was increased and it was analyzed that the study population had self-satisfaction towards there 

productive life with an iron rich chocolate. 

 

Mechanism of action of Iron rich chocolate [Vea choc] 

The mechanism of action the product is proposed to be an hypothesis due to limited evidence and the 

iron content in the chocolate helps to boost the production of hemoglobin, which also helps to form red 

blood cells and the chocolate is enriched with vitamin C, folic acid were vitamin C helps in increasing 

the iron absorption and folic acid boosts blood cell production. 

 

Adverse reactions : 

1.Overall study outcome was positive, only 7 participants i.e., 4.7% of the study population experienced 

an adverse reaction towards the product. 

2.GIT Discomfort was the adverse reaction noticed in many which was due to the high iron content in 

the chocolate, followed by headache as an adverse reaction, which was due to cocoa content of chocolate. 
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3.Other adverse reactions included constipation and weight gain which is associated with excess 

consumption chocolates 

4.No major adverse reactions were noticed and it was found to safe among majority of the study 

participants 

5.Improvement in mental concentration was not noticed among the study population who had headache 

as an adverse reaction. 

6.The product was compatible with majority of the volunteers because the product is made up of natural 

nutritious substances. 

7.Adverse reactions were assessed based on interview  method  with  study  participants. 8.The 

physiological energy level with an iron rich chocolate was increased and it was analyzed that the study 

population had self-satisfaction towards there productive life with an iron rich chocolate 

 

Table 11: Adverse reactions report 

Sl. 

No. 

Participant 

ID No. 

Batch 

No. 

Hb (g/dl) 

Pre- 

intervention 

Hb (g/dl) 

Post- 

intervention 

Hb (g/dl) 

Absolute 

difference 

Study 

outcome 

Adverse reactions 

1. ASP0021 V0318 12.5 13.0 0.5 Neutral GIT Discomfort 

2. ASP0045 V0418 10.9 11.3 0.4 Neutral GIT Discomfort 

3. ASP0068 V0518 8.8 9.1 0.3 Neutral Head aches 

4. ASP0093 V0618 10.5 10.9 0.4 Neutral Constipation 

5. ASP0114 V0718 12.6 13.1 0.5 Neutral Head aches 

6. ASP0130 V0818 9.9 10.4 0.5 Neutral GIT Discomfort 

7. ASP0145 V0818 9.9 10.3 0.4 Neutral Weight gain 
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Data analysis : 

Table 12: Multiple responses upon Knowledge level of respondents n (%) 

1. Heard about iron deficiency anemia 

Yes 

 

150(100%) 

No 0(%) 

2. Identify symptoms of anemia 

Weakness/fatigue 

 

109(72.7%) 

Pallor 126(84%) 

Unusual rapid heartbeat 42(28%) 

Shortness of breath 66(44%) 

Difficult concentration 48(32%) 

Headache 31(20.7%) 

3. Knows causes of anemia 

Lack of dietary iron 

 

122(81.3%) 

Sickness/infection 8(5.3%) 

Heavy menstrual bleeding 16(10.7%) 

Don’t know 4(2.7%) 

4. Knows about ways to prevent anemia 

Eat iron rich foods 

 

136(90.7%) 

Eat Vit. C rich foods during or right after meals 72(48%) 

Take iron supplements 86(57.3%) 

Treat other causes of anemia 59(39.3%) 

Don’t know 10(6.7%) 

5. Knows about iron rich foods 

Liver 

 

133(88.7%) 
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Kidney 62(41.3%) 

Mutton 110(77.3%) 

Beef 80(53.3%) 

Fish 67(44.7%) 

Chicken 31(20.7%) 

Spinach 136(90.7%) 

Sweet potato 17(11.3%) 

Kale 46(30.7%) 

Beet greens 48(32%) 

Soya beans 72(48%) 

Lima beans 44(29.3%) 

Fortified breakfast cereals 112(74.7%) 

Whole wheat flour 64(42.7%) 

 

6. Knows about foods that help in iron absorption  

Oranges 115(76.7%) 

Lemons 113(75.3%) 

Bell peppers 23(15.3%) 

Guavas 40(26.7%) 

Strawberries 65(43.3%) 

Don’t know 18(12%) 

 

7. Knows about beverages that 

decrease iron absorption when taken 

with meals 
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Coffee 116(77.3%) 

Tea 107(71.3%) 

Don’t know 19(12.7%) 

 

8. Knows about foods that hinder iron absorption if taken during meals 

Milk 73(48.7%) 

Yoghurt 44(29.3%) 

Walnuts 9(6%) 

Lentils 10(6.7%) 

Eggs 9(6%) 

Don’t know 45(30%) 

 

Table 13: Multiple responses upon Attitude level of respondents n (%) 

1. Self-awareness regarding anemia 

Not likely 

 

24(16%) 

Not sure 80(53.3%) 

Likely 46(30.7%) 

2. Attitude regarding seriousness of anemia 

Not serious 

 

19(12.7%) 

Serious 98(65.3%) 

Not sure 33(22%) 

3. Feels good to prepare meals with iron rich foods 

Not good 

 

4(2.7%) 

Not sure 19(12.7%) 

Good 127(84.7%) 
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4. Finds it difficult to prepare meals with iron rich foods 

Not difficult 

 

68(45.3%) 

So-so 77(51.3%) 

Difficult 5(3.3%) 

5. Feels confident in preparing meals with iron rich foods 

Not confident 

 

15(10%) 

So-so 75(50%) 

Confident 60(40%) 

6. Like the taste of iron rich food items 

Like 

 

96(64%) 

Dislike 54(36%) 

 

Table 14: Multiple responses upon Practice level of respondents n(%) 

1. Foods consumed on previous day 

Liver 

 

1(0.7%) 

Kidney 5(3.3%) 

Mutton 34(22.7%) 

Beef 18(12%) 

Fish 32(21.3%) 

Chicken 58(38.7%) 

Spinach 44(29.3%) 

Sweet potato 43(28.7%) 

Kale 4(2.7%) 

Beet greens 6(4%) 
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Soya beans 3(2%) 

Lima beans 2(1.3%) 

Fortified breakfast cereals 17(11.3%) 

Whole wheat flour 104(69.3%) 

 

2. Usually eat fresh citrus fruits 

Yes 

 

 

132(88%) 

No 18(12%) 

3. Eat fresh citrus fruits every day 

Yes 

 

25(16.7%) 

No 107(71.3%) 

4. Time of consuming fresh citrus fruit 

Before meal 

 

84(56%) 

During meal 23(15.3%) 

After meal 43(28.7%) 

5. Usually consume coffee or tea 

Yes 

 

114(76%) 

No 36(24%) 

6. Consume coffee/ tea everyday 

Yes 

 

56(37.3%) 

No 58(38.7%) 

7. When do you usually drink coffee/ tea 

2 hours or more before meal 

 

14(9.3%) 

During meal 15(10%) 
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2 hours or more after meal 70(46.7%) 

Right before meal 4(2.7%) 

Right after meal 13(8.7%) 

Never 34(22.7%) 

 

Table 15: Table of nutritional intervention 

Sl. 

No. 

Participant ID 

No. 

Batch 

No. 

Hb (g/dl) 

Pre- 

intervention 

Hb (g/dl) 

Post- 

intervention 

Hb (g/dl) 

Absolute 

difference 

Study 

outcome 

Adverse 

reactions 

1 ASP0001 V0318 10.8 11.4 0.6 Positive No 

2 ASP0002 V0318 12.6 13.2 0.6 Positive No 

3 ASP0003 V0318 12.7 13.2 0.5 Positive No 

4 ASP0004 V0318 9.1 9.7 0.6 Positive No 

5 ASP0005 V0318 10.9 11.4 0.5 Positive No 

6 ASP0006 V0318 9.6 10.1 0.5 Positive No 

7 ASP0007 V0318 9.4 10.0 0.6 Positive No 

8 ASP0008 V0318 11.7 12.2 0.5 Positive No 

9 ASP0009 V0318 11.0 11.1 0.4 Positive No 

10 ASP0010 V0318 10.3 10.8 0.5 Positive No 

11 ASP0011 V0318 11.7 12.2 0.6 Positive No 

12 ASP0012 V0318 9.8 10.3 0.5 Positive No 

13 ASP0013 V0318 13.4 13.5 0.5 Positive No 

14 ASP0014 V0318 14.0 14.6 0.6 Positive No 

15 ASP0015 V0318 9.9 10.4 0.5 Positive No 
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16 ASP0016 V0318 10.2 10.8 0.6 Positive No 

17 ASP0017 V0318 7.9 8.3 0.4 Positive No 

18 ASP0018 V0318 9.7 10.2 0.5 Positive No 

19 ASP0019 V0318 7.6 8.2 0.6 Positive No 

20 ASP0020 V0318 11.6 12.1 0.5 Positive No 

21 ASP0021 V0318 12.5 13.1 0.6 Neutral GIT 

Discomfort 

22 ASP0022 V0318 8.2 8.7 0.5 Positive No 

23 ASP0023 V0318 9.2 9.8 0.6 Positive No 

24 ASP0024 V0318 7.4 7.8 0.4 Positive No 

25 ASP0025 V0318 9.8 10.4 0.6 Positive No 

26 ASP0026 V0418 11.8 12.3 0.5 Positive No 

27 ASP0027 V0418 10.6 11.1 0.5 Positive No 

28 ASP0028 V0418 10.9 11.5 0.6 Positive No 

29 ASP0029 V0418 9.8 10.3 0.5 Positive No 

30 ASP0030 V0418 10.9 11.5 0.6 Positive No 

31 ASP0031 V0418 11.7 12.2 0.5 Positive No 

32 ASP0032 V0418 9.5 10.0 0.5 Positive No 

33 ASP0033 V0418 11.6 12.2 0.6 Positive No 

34 ASP0034 V0418 7.4 7.9 0.5 Positive No 

35 ASP0035 V0418 11.5 12.0 0.5 Positive No 

36 ASP0036 V0418 7.8 8.4 0.6 Positive No 

37 ASP0037 V0418 7.7 8.1 0.4 Positive No 

38 ASP0038 V0418 9.5 10.1 0.6 Positive No 
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39 ASP0039 V0418 8.2 8.7 0.5 Positive No 

40 ASP0040 V0418 7.9 8.3 0.4 Positive No 

41 ASP0041 V0418 7.3 7.8 0.5 Positive No 

42 ASP0042 V0418 8.1 8.7 0.6 Positive No 

43 ASP0043 V0418 7.4 8.0 0.6 Positive No 

44 ASP0044 V0418 8.6 9.2 0.6 Positive No 

45 ASP0045 V0418 10.9 11.4 0.5 Neutral GIT 

Discomfort 

46 ASP0046 V0418 9.6 10.2 0.6 Positive No 

47 ASP0047 V0418 11.5 12.0 0.5 Positive No 

48 ASP0048 V0418 7.3 7.8 0.5 Positive No 

49 ASP0049 V0418 7.7 8.3 0.6 Positive No 

50 ASP0050 V0418 9.1 9.6 0.5 Positive No 

51 ASP0051 V0518 9.6 10.2 0.6 Positive No 

52 ASP0052 V0518 9.9 10.4 0.5 Positive No 

53 ASP0053 V0518 9.7 10.3 0.6 Positive No 

54 ASP0054 V0518 9.8 10.3 0.5 Positive No 

55 ASP0055 V0518 8.6 9.0 0.4 Positive No 

56 ASP0056 V0518 7.9 8.5 0.6 Positive No 

57 ASP0057 V0518 13.1 13.6 0.5 Positive No 

58 ASP0058 V0518 12.3 12.8 0.5 Positive No 

59 ASP0059 V0518 7.5 8.1 0.6 Positive No 

60 ASP0060 V0518 9.4 9.8 0.4 Positive No 

61 ASP0061 V0518 8.7 9.3 0.6 Positive No 
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62 ASP0062 V0518 9.9 10.5 0.6 Positive No 

63 ASP0063 V0518 13.1 13.6 0.5 Positive No 

64 ASP0064 V0518 9.2 9.8 0.6 Positive No 

65 ASP0065 V0518 12.4 12.9 0.5 Positive No 

66 ASP0066 V0518 9.5 10.1 0.6 Positive No 

67 ASP0067 V0518 7.3 7.8 0.5 Positive No 

68 ASP0068 V0518 8.8 9.2 0.4 Neutral Head aches 

69 ASP0069 V0518 13.0 13.5 0.5 Positive No 

70 ASP0070 V0518 14.2 14.8 0.6 Positive No 

71 ASP0071 V0518 9.3 9.8 0.5 Positive No 

72 ASP0072 V0518 9.1 9.5 0.4 Positive No 

73 ASP0073 V0518 8.3 8.7 0.4 Positive No 

74 ASP0074 V0518 7.4 8.0 0.6 Positive No 

75 ASP0075 V0518 12.7 13.2 0.5 Positive No 

76 ASP0076 V0618 12.3 12.9 0.6 Positive No 

77 ASP0077 V0618 9.6 10.2 0.5 Positive No 

78 ASP0078 V0618 11.1 11.7 0.6 Positive No 

79 ASP0079 V0618 9.7 10.2 0.5 Positive No 

80 ASP0080 V0618 7.3 7.8 0.5 Positive No 

81 ASP0081 V0618 8.5 8.9 0.4 Positive No 

82 ASP0082 V0618 10.3 11.4 0.6 Positive No 

83 ASP0083 V0618 10.5 11.0 0.5 Positive No 

84 ASP0084 V0618 7.9 8.4 0.5 Positive No 

85 ASP0085 V0618 13.4 14.0 0.6 Positive No 

http://www.medicalandresearch.com/


 

 

                                                                                    Journal of MAR Case Reports (Volume 3 Issue 2) 

Citation: Prabhakar. S “Effectiveness of Educational and Nutritional Intervention Towards Iron Deficiency Anemia with an 
Iron Rich Chocolate [Vea Choc] Among the Female Volunteers of Reproductive Age Group (18-45 Years Old) in a 

Nutraceutical Industry - A Kap Study” MAR Case Reports 3.2 
www.medicalandresearch.com (pg. 42) 

 

86 ASP0086 V0618 9.3 9.8 0.5 Positive No 

87 ASP0087 V0618 8.8 9.2 0.4 Positive No 

88 ASP0088 V0618 7.8 8.4 0.6 Positive No 

89 ASP0089 V0618 14.6 15.1 0.5 Positive No 

90 ASP0090 V0618 8.9 9.3 0.4 Positive No 

91 ASP0091 V0618 9.3 9.7 0.4 Positive No 

92 ASP0092 V0618 7.1 7.6 0.5 Positive No 

93 ASP0093 V0618 10.5 11.0 0.5 Neutral Constipation 

94 ASP0094 V0618 10.2 10.7 0.5 Positive No 

95 ASP0095 V0618 7.0 7.4 0.4 Positive No 

96 ASP0096 V0618 9.5 10.1 0.6 Positive No 

97 ASP0097 V0618 11.9 12.4 0.5 Positive No 

98 ASP0098 V0618 9.7 10.3 0.6 Positive No 

99 ASP0099 V0618 12.3 12.8 0.5 Positive No 

100 ASP0100 V0618 9.8 10.3 0.6 Positive No 

101 ASP0101 V0718 9.3 9.8 0.5 Positive No 

102 ASP0102 V0718 12.5 13.1 0.6 Positive No 

103 ASP0103 V0718 9.6 10.1 0.5 Positive No 

104 ASP0104 V0718 9.8 10.3 0.5 Positive No 

105 ASP0105 V0718 11.1 11.6 0.5 Positive No 

106 ASP0106 V0718 9.4 10.0 0.6 Positive No 

107 ASP0107 V0718 9.1 9.6 0.5 Positive No 

108 ASP0108 V0718 9.2 9.7 0.5 Positive No 

109 ASP0109 V0718 9.8 10.3 0.5 Positive No 
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110 ASP0110 V0718 9.6 10.0 0.4 Positive No 

111 ASP0111 V0718 9.9 10.5 0.6 Positive No 

112 ASP0112 V0718 9.7 10.3 0.6 Positive No 

113 ASP0113 V0718 8.4 8.9 0.5 Positive No 

114 ASP0114 V0718 12.6 13.2 0.6 Neutral Head aches 

115 ASP0115 V0718 9.2 9.7 0.5 Positive No 

116 ASP0116 V0718 8.3 8.8 0.5 Positive No 

117 ASP0117 V0718 10.7 11.3 0.6 Positive No 

118 ASP0118 V0718 8.9 9.4 0.5 Positive No 

119 ASP0119 V0718 10.4 12.0 0.6 Positive No 

120 ASP0120 V0718 9.8 10.3 0.5 Positive No 

121 ASP0121 V0718 9.5 10.0 0.5 Positive No 

122 ASP0122 V0718 10.6 11.2 0.6 Positive No 

123 ASP0123 V0718 9.7 10.3 0.6 Positive No 

124 ASP0124 V0718 10.9 11.4 0.5 Positive No 

125 ASP0125 V0718 9.5 10.0 0.5 Positive No 

126 ASP0126 V0818 9.6 10.2 0.6 Positive No 

127 ASP0127 V0818 9.3 9.8 0.5 Positive No 

128 ASP0128 V0818 9.8 10.3 0.5 Positive No 

129 ASP0129 V0818 8.6 9.0 0.4 Positive No 

130 ASP0130 V0818 9.9 10.5 0.6 Neutral GIT 

Discomfort 

131 ASP0131 V0818 9.3 9.8 0.5 Positive  

132 ASP0132 V0818 9.5 10.1 0.6 Positive  
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133 ASP0133 V0818 9.7 10.3 0.6 Positive No 

134 ASP0134 V0818 9.9 10.4 0.5 Positive No 

135 ASP0135 V0818 12.5 13.0 0.5 Positive No 

136 ASP0136 V0818 13.8 14.4 0.6 Positive No 

137 ASP0137 V0818 9.1 9.6 0.5 Positive No 

138 ASP0138 V0818 12.3 12.8 0.5 Positive No 

139 ASP0139 V0818 8.6 9.0 0.4 Positive No 

140 ASP0140 V0818 9.5 10.0 0.5 Positive No 

141 ASP0141 V0818 13.2 13.8 0.6 Positive No 

142 ASP0142 V0818 8.1 8.6 0.5 Positive No 

143 ASP0143 V0818 12.3 12.8 0.5 Positive No 

144 ASP0144 V0818 9.7 10.2 0.5 Positive No 

145 ASP0145 V0818 9.9 10.4 0.5 Neutral Weight gain 

146 ASP0146 V0818 8.4 8.9 0.5 Positive No 

147 ASP0147 V0818 9.1 9.7 0.6 Positive No 

148 ASP0148 V0818 12.3 12.8 0.5 Positive No 

149 ASP0149 V0818 11.5 12.0 0.5 Positive No 

150 ASP0150 V0818 9.8 10.4 0.6 Positive No 

 

Benefits of vea choc: 

1. Vea choc is a tasty culturally familiar and naturally blended gentle formulation with reported less 

side effects, due to the special food formulation without any chemical additives and preservatives 

and 95.3% of the study participants prefer eating iron rich chocolate [vea choc] over iron pills. 

2. Many women were able to stick to the daily routine of eating a nutritious chocolate as a snack 

than swallowing iron pills, as it was a happier experience. 
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3. The iron content in the vea choc helps in increasing serum ferritin levels, thus accompanying 

healthy weight gain. 

4. The iron content in the vea choc supports enzyme systems that are involved in the synthesis of 

collagen and elastin. It helps the hair to become vibrant and shiny and it also helps to prevent 

the nails from becoming brittle and dry by keeping them strong and moist. 

5. Body needs iron to convert blood sugar to energy. The iron content in the vea choc helps to boost 

haemoglobin production and thus increases the transport of oxygen to help alleviate fatigue and 

tiredness. 

6. Vea choc aids in cognitive functions and protects cognitive health in older adults. 

7. Iron is vital for proliferation of all cells including those of immune system. Vea choc supports 

immune system and aids in maintaining good health. 

 

Table 16: Participant’s feedback assessment 

Participant’s satisfaction testimonies : Effective against Iron deficiency hair loss 

Sl.No

. 

Participant 

ID No. 

Batch No. Age Participants 

review 

Feedback assessment 

1. ASP0002 V0318 22 Positive Participants noticed that the hair loss was reduced 

and the study helped them to realize that Iron-

deficiency anemia was the concealed cause for the 

hair loss and study 

subjects felt that, It was a satisfying experience 

and they were happy with the product. 

2. ASP0026 V0418 28 Positive 

3. ASP0051 V0518 32 Positive 

4. ASP0077 V0618 36 Positive 

5. ASP0103 V0718 42 Positive 

6. ASP0148 V0818 31 Positive 
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Participant’s satisfaction testimonies : Effective against menstrual cramps 

Sl. 

No. 

Participant 

ID No. 

Batch No. Age Participants 

review 

Feedback assessment 

1. ASP0004 V0318 21 Positive Participants noticed that the menstrual cramps 

was reduced and the study helped them to realize 

the importance of iron intake in the daily life and 

study subjects felt that, Incorporating vea choc in 

their daily will help them to alleviate menstrual 

cramps during menstruation. 

2. ASP0028 V0418 24 Positive 

3. ASP0053 V0518 27 Positive 

4. ASP0086 V0618 30 Positive 

5. ASP0112 V0718 34 Positive 

6. ASP0136 V0818 26 Positive 

 

Participant’s satisfaction testimonies : Effective Immunity booster 

Sl. 

No. 

Participant 

ID No. 

Batch No. Age Participants 

review 

Feedback assessment 

1. ASP0007 V0318 43 Positive Participants noticed that vea choc is a better 

alternative for immunity booster tablets, as vea 

choc is a tasty, chemical free and preservative free 

product. Which is blended with natural ingredients 

and naturally enhances body’s 

defence mechanism with consistent daily intake 

and increases immunity without any side effects. 

2. ASP0030 V0418 37 Positive 

3. ASP0055 V0518 29 Positive 

4. ASP0079 V0618 44 Positive 

5. ASP0111 V0718 21 Positive 

6. ASP0144 V0818 32 Positive 

 

Participant’s satisfaction testimonies : Aids cognitive function 

Sl. 

No. 

Participant 

ID No. 

Batch No. Age Participants 

review 

Feedback assessment 

1. ASP0015 V0318 18 Positive Study participants, especially students felt 

that, as their concentration has been 

enhanced with consistent intake of vea choc 

and they noticed that as they can perform 

better in problem solving scenarios and 

noticed 

themselves, turning out to be active 

listeners with the daily intake of vea choc. 

2. ASP0029 V0418 21 Positive 

3. ASP0058 V0518 19 Positive 

4. ASP0081 V0618 22 Positive 

5. ASP0116 V0718 20 Positive 

6. ASP0137 V0818 23 Positive 
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Participant’s satisfaction testimonies : Supports healthy skin and nails 

Sl. 

No. 

Participant 

ID No. 

Batch No. Age Participants 

review 

Feedback assessment 

1. ASP0017 V0318 26 Positive Participants noticed that the issues associated 

with brittle nails, pallor appearance were tend to 

declining considerably with the daily intake of vea 

choc and anemic subjects were extremely happy 

with this outcome. 

2. ASP0033 V0418 28 Positive 

3. ASP0061 V0518 25 Positive 

4. ASP0080 V0618 32 Positive 

5. ASP0105 V0718 30 Positive 

6. ASP0147 V0818 23 Positive 

 

Participant’s satisfaction testimonies : Helps to oxygenate the blood 

Sl. 

No. 

Participant 

ID No. 

Batch No. Age Participants 

review 

Feedback assessment 

1. ASP0019 V0318 41 Positive Study participants, especially house wives felt 

that, as they were very energetic with the 

consistent intake of vea choc and they noticed 

that occasional giddiness associated heavy 

household substantially reduced with daily 

intake of vea choc. 

2. ASP0034 V0418 35 Positive 

3. ASP0063 V0518 28 Positive 

4. ASP0082 V0618 45 Positive 

5. ASP0113 V0718 33 Positive 

6. ASP0142 V0818 31 Positive 

 

Participant’s satisfaction testimonies : Effective against sleep deprivation and aids in sleep restoration 

Sl. 

No. 

Participant 

ID No. 

Batch No. Age Participants 

review 

Feedback assessment 

1. ASP0010 V0318 43 Positive Participants noticed that, the consistent daily 

intake of vea choc helps in depriving sleep 

alternations and aids in maintaining balanced 

circadian rhythm by enhancing daytime 

alertness through energy metabolism and 

better transport of oxygen around the body and 

promoting night- time recovery, thus aids fast 

asleep. The participants were really happy with 

this outcome, as sleep restoration also helps 

them to 

lead stress free life. 

2. ASP0039 V0418 36 Positive 

3. ASP0065 V0518 29 Positive 

4. ASP0099 V0618 40 Positive 

5. ASP0121 V0718 31 Positive 

6. ASP0128 V0818 37 Positive 
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Participant’s satisfaction testimonies : Improves sports performance 

Sl. 

No. 

Participant 

ID No. 

Batch No. Age Participants 

review 

Feedback assessment 

1. ASP0020 V0318 19 Positive Young participants, who were actively 

participating sports activities noticed that, their 

stamina is increased with activities such as 

gymnasium, cycling and walking and they can 

work out better with the daily intake of vea choc 

and they all were extremely delighted with 

outcome of the result. 

2. ASP0040 V0418 21 Positive 

3. ASP0069 V0518 18 Positive 

4. ASP0083 V0618 22 Positive 

5. ASP0119 V0718 20 Positive 

6. ASP0133 V0818 24 Positive 

 

Participant’s satisfaction testimonies : Aids in healthy weight gain 

Sl. 

No. 

Participant 

ID No. 

Batch No. Age Participants 

review 

Feedback assessment 

1. ASP0024 V0318 19 Positive Participants noticed healthy weight gain with the 

consistent intake of vea choc and even 

recommended their friends and participants 

with low BMI were very happy with the outcome. 

2. ASP0043 V0418 31 Positive 

3. ASP0054 V0518 27 Positive 

4. ASP0092 V0618 29 Positive 

5. ASP0117 V0718 21 Positive 

6. ASP0131 V0818 34 Positive 

 

Participant’s satisfaction testimonies : Helps in converting blood sugar to energy and supports energy 

metabolism 

Sl. 

No. 

Participant 

ID No. 

Batch No. Age Participants 

review 

Feedback assessment 

1. ASP0016 V0318 41 Positive Participants noticed that they can perform 

better in their daily life and actively engage 

themselves with the work and participants tend 

to become more productive with the daily intake 

of vea choc and even the females who were 

2. ASP0031 V0418 38 Positive 

3. ASP0060 V0518 39 Positive 

4. ASP0084 V0618 32 Positive 

5. ASP0106 V0718 35 Positive 
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6. ASP0129 V0818 28 Positive working in garment factory became more 

productive in their work life, by incorporating 

vea choc in their daily routine for better energy 

metabolism and 

the participants were highly gladdened with 

this outcome. 

 

Participant’s satisfaction testimonies : Alleviate tiredness/fatigue symptoms 

Sl. 

No. 

Participant 

ID No. 

Batch No. Age Participants 

review 

Feedback assessment 

1. ASP0022 V0318 45 Positive Study participants, especially working females felt 

that, as they were very energetic with the 

consistent intake of vea choc and they noticed that 

tiredness associated daily traveling and working 

was substantially reduced with the daily intake of 

vea choc and this helped them to spend much more 

time with family and children’s after work hours 

and they were really pleased with the outcome. 

They incorporated vea choc in their 

daily life and even recommended friends. 

2. ASP0032 V0418 28 Positive 

3. ASP0071 V0518 42 Positive 

4. ASP0098 V0618 37 Positive 

5. ASP0108 V0718 24 Positive 

6. ASP0126 V0818 43 Positive 

 

Participant’s satisfaction testimonies : A sufficient intake can prevent [or treat] anemia 

Sl. 

No. 

Participant 

ID No. 

Batch No. Age Participants 

review 

Feedback assessment 

1. ASP0006 V0318 26 Positive Participants noticed that vea choc is a better 

alternative for Iron tablets, as vea 

choc is a tasty, chemical free and preservative free 

product. Which is blended with natural ingredients 

and helps in boosting the production of 

hemoglobin and also helps in the formation of red 

blood cells with the consistent daily intake 

without any side effects. 

2. ASP0037 V0418 32 Positive 

3. ASP0067 V0518 41 Positive 

4. ASP0095 V0618 38 Positive 

5. ASP0110 V0718 22 Positive 

6. ASP0127 V0818 36 Positive 

 

 

http://www.medicalandresearch.com/


 

 

                                                                                    Journal of MAR Case Reports (Volume 3 Issue 2) 

Citation: Prabhakar. S “Effectiveness of Educational and Nutritional Intervention Towards Iron Deficiency Anemia with an 
Iron Rich Chocolate [Vea Choc] Among the Female Volunteers of Reproductive Age Group (18-45 Years Old) in a 

Nutraceutical Industry - A Kap Study” MAR Case Reports 3.2 
www.medicalandresearch.com (pg. 50) 

 

Clinical presentation 

Iron deficiency anemia can cause : 

• Brittle nails 

• Cracks in the sides of the mouth 

• Extreme fatigue(tiredness) 

• Chest pain 

• Hair loss 

• Pale skin 

• Dizziness or lightheadedness 

• Fast heart rate 

• Headache 

• An enlarged spleen 

• Cold hands and feet 

• Frequent infections 

• Irritability 

• Shortness of breath 

• Swelling or soreness of the tongue 

• An unusual craving for non-nutritive substances such as ice, dirt, paint or starch and 

this craving is called as Pica. 

• Some people who have iron deficiency anemia develop restless legs syndrome (RLS). RLS 

is a disorder that causes a strong urge to move the legs. 

• Some signs and symptoms of iron deficiency anemia are related to the conditions as 

mentioned below: 

• A sign of intestinal bleeding is bright red blood in the stools or black, tarry-looking stools. 

• Very heavy menstrual bleeding, long periods or other vaginal bleeding may suggest that a 

woman is at risk for iron deficiency anemia. 

• Iron deficiency anemia is common in patients with partial or total gastrectomy 

• Iron deficiency without anemia may be due to GI malignancy 

• Iron refractory iron deficiency anemia (IRIDA) – it is a rare autosomal recessive iron 

metabolism disorder characterized by iron deficiency anemia (hypochromic, microcytic) 

that is caused by mutations in the gene tmprss6 and often unresponsive to oral iron  

intake and partially responsive to parenteral iron treatment. 
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Severe iron deficiency anemia can lead to : 

• Problems with growth and development in children 

• Angina (chest pain) 

• Leg pains (intermittent claudication) 

 

              Treatment : 

• Iron supplement 

• Examples includes ferrous sulphate tablets and iron dextran tablets 

 

Diagnosis 

Preliminary findings : 

• Chief complaints : Fatigue, lassitude, palpitation and generalized weakness 

• History of chronic blood loss, deficient diet 

• Clinical features : 

1.Pallor-Skin, nailbed, conjunctiva  

2.Koilonychia (brittle, spoon shaped nails) 

3.Atropic glossitis (atrophy of tongue papilla, making the tongue smooth and shiny)  

4.Pica (compulsive eating of non food items) or pagophagia (compulsive eating of ice) 

 

Table 17: Signs and symptoms 

SYMPTOMS SIGNS 

Decreased exercise tolerance Tachycardia 

Fatigue Pale appearance (most prominent in conjunctiva) 

Dizziness Decreased mental acuity 

Irritability Increased intensity of some cardiac valvular murmurs 

Weakness  

Palpitations  
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Vertigo  

Shortness of breath  

Chest pain  

 

Laboratory evaluation 

• Complete blood count (CBC), erythrocyte sedimentation rate (ESR), and peripheral blood film 

(PBF) 

• Bone marrow study(if needed) 

• Serum iron profile 

• Investigations to determine other causes of IDA (ex : fecal occult blood test, colonoscopy, urine 

examination) 

 

Table 18: Haematological parameters in iron deficiency anemia –Iron profile 

HEMOTOLOGIC INDICES NORMAL RANGE IDA 

Hb 70-160g/l Low 

Hematocrit (HCT) 0.320-0.47l/l Low 

Mean corpuscular volume (MCV) 75-95 fl Low 

Mean corpuscular hemoglobin (MCH) 24-30 pg Low 

Mean corpuscular hemoglobin 

concentration (MCHC) 

290-370g/l Low 

Red blood cell distribution width (RDW) 11-15% High (Early) 
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LAB EXAMINATIONS COMMENTS IN IRON 

DEFICIENCY 

ANEMIA 

Serum Fe 

(50-100mcg/dl) 

1.It is the concentration bound to transferrin 

2.Approximately one-third transferrin bound to iron 

3.Levels are decreased by infection and inflammation 

4.Best interpreted in conjunction with TIBC 

Low 

Serum ferritin (>10-

20mcg/l) 

1.Ferritin (storage iron) is proportional total iron stores 

2.Best indicator of iron deficiency or overload 

3.Infection or inflammation can increase the concentration, 

independent of iron status 

Low 

Total iron binding 

capacity (TIBC) (250-

410mcg/dl) 

1.Indirect measurement of the iron binding capacity of 

serum transferrin (protein) 

1. Levels don’t fluctuate over hours or days unlike serum 

iron 

High 

% Saturation of 

transferrin (>20%) 

1.Ratio of serum iron level to TIBC in percentage  

2.Reflects the extent to which iron binding sites are 

occupied on transferrin and indicates the availability of 

iron for erythropoiesis 

3.Less sensitive and specific for IDA than ferritin 

Low 

 

 

Important points about iron supplement 

• Before using iron medication, check if you are allergic to any drugs or food dyes, or if you have : 

• Iron overload syndrome 

• Hemolytic anemia (a lack of red blood cells) 

• Porphyria(a genetic enzyme disorder that causes symptoms affecting the skin or nervous system) 

• Thalassemia (a genetic disorder of red blood cells) 

• Liver or kidney disease 

• If you receive regular blood transfusion. 

• Most iron medications are taken on an empty stomach, at least 1 hour before or 2 hours after 

meal. 
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Treatment of iron deficiency anemia 

• Iron deficiency anemia is treated with oral or parenteral iron preparation. Oral iron corrects the 

anemia just as rapidly and completely as parenteral iron. In most cases iron absorption from the 

GIT is normal. 

• Different iron salt provide different amount of elemental iron. 

• In iron deficient individual, about 50-80mg of iron can be incorporated in hemoglobin daily and 

about 25% of oral ferrous salt can be absorbed. 

 

Table 19: Oral iron therapy 

Oral iron treatment may require 3-6 months to replenish body stores. 

 

 

• Ferrous sulfate is the drug of choice for iron deficiency anemia. 

• Dosage : 325mg TID, which provides 180mg of iron daily of which 10mg is usually absorbed. 

• Patients who can not tolerate iron on an empty stomach should take it with food. 

• Administration : PO 

 

General mechanism of action of iron supplement 

• During the process of absorption, oxygen combines with iron and is transported into the plasma 

portion of blood by binding to transferrin. 

• From there, iron and transferrin are used in the production of haemoglobin (the molecule that 

transports oxygen in the blood) and myoglobin (helps your muscle cells to store oxygen). 
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Parenteral iron therapy 

• Iron dextran : it is a stable complex of ferric hydroxide and low molecular weight dextran 

containing 50mg of elemental iron per milliliter of solution. 

• It can be given deep IM injection or IV infusion. 

• Adverse effect : Light headedness, fever, arthralgia’s, back pain, urticaria, 

bronchospasm and hypersensitivity reaction. 

Iron sucrose complex and iron sodium gluconate complex 

• These are indicated for patient with hypersensitivity reactions to oral iron salts. 

• They are only given by IV route 

• For patient who are treated chronically with iron, it is important to monitor the iron level to avoid 

serious toxicity associated with iron overload. 

• Adverse effects :Light headedness, fever, arthralgia’s, back pain, urticaria, bronchospasm and 

hypersensitivity reaction. 

 

Table 20: Algorithm for diagnosis of iron deficiency anemia 
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Management Therapeutic goals : 

 Short term 

- Resolution of symptoms 

- Replenish iron stores 

 Long term 

- Improve quality of life (QOL) 

- Prevention of recurrences 

- Better growth and development (children) 

 

Treatment options : 

 Pharmacological management 

                      -Oral/parenteral iron therapy 

 Non-Pharmacological therapy 

                     - Blood transfusion 

 

Table 21 : Pharmacological management 
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Oral iron therapy 

• Recommended dosage requirements 

• 200mg elemental iron per day for 3-6 months 

• 2-3 divided doses to maximize tolerability 

• Administration should be 1 hour before meals or on empty stomach 

• Absorption of all oral preparations are similar 

 

Table 22: Available products 

SALT ELEMENTAL IRON 

PERCENTAGE 

ELEMENTAL IRON 

Ferrous sulfate 20% -60-65mg/324-325mg tablet 

-18mg iron/5ml syrup 

-44mg iron/5ml elixir 

-15mg iron/0.6ml drop 

Ferrous sulfate 

(Exsiccated) 

30% -65mg/200mg tablet 

-60mg/187mg tablet 

-50mg/160mg tablet 

Ferrous 

gluconate 

12% -36mg/325mg tablet 

-27mg/240mg tablet 

Ferrous fumarate 33% -33mg/100mg tablet 

-63-66mg/200mg tablet 

-106mg/234-325mg tablet 

-15mg/0.6ml drop 

-33mg/5ml suspension 

Polysaccharide 

iron complex 

100% -159mg capsule, 50mg tablet, 100mg/5ml elixir 

Carbonyl iron 100% -50mg caplet 

 

Ferrous sulphate is most widely used and cheapest pill and it is the most noxious form of iron 

supplement and causes most gastric side effects 

Ferrous gluconate is more gentle but elemental iron is less and it is also available in liquid form 
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Ferrous fumarate is more gentle and well tolerated with few gastric side effects 

Ferrous bisglycinate is an iron amino acid chelate and its far superior to other types and shows less 

interaction with foods or inhibitors and constipation is the only side effect observed when you are not 

hydrated and GIT side effects are very less and is form of supplement is very expensive 

 

Iron requirement during pregnancy 

• In early pregnancy, 2-3 mg/day is required 

• In late pregnancy, 6-7 mg/day is required 

• Fetus requires 300 mg/day 

• Placenta requires 500 mg/day 

 

Common adverse effects of oral iron therapy 

• Nausea 

• Epigastric discomfort 

• Abdominal cramps 

• Constipation and diarrhea 

• Black stools 

• These effects are usually dose related. 

 

Common side effects 

• Gastrointestinal (GI) intolerance 

o Nausea, vomiting, heartburn, and diarrhea or constipation 

o Slow release or sustained release preparations may be used 

o Combination products, Ex: Ferro-DDS (ferrous fumarate/docusate), may be 

advantageous for certain patient population 

• Causes discoloration of stool 
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Contraindications 

• Avoid taking any other multivitamin or mineral product with in 2 hours before or after taking 

your iron supplement. 

• Avoid antibiotics such as ciprofloxacin, demeclocycline, doxycycline, levofloxacin, lomefloxacin, 

minocycline, norfloxacin, ofloxacin or tetracycline. 

• Avoid antacids within 2 hours before or after meals when taking your iron medication. 

• If you have a bleeding disorder, you should avoid non-steroidal anti-inflammatory drugs 

(NSAIDS), as well as aspirin, because these drugs may interfere with blood platelets, prolong 

bleeding, and irritate your stomach. 

 

Table 23: Drug interactions 

 

 

Parenteral iron therapy 

Indications for therapy : 

- Intolerance to oral route 

- Malabsorption 

http://www.medicalandresearch.com/


 

 

                                                                                    Journal of MAR Case Reports (Volume 3 Issue 2) 

Citation: Prabhakar. S “Effectiveness of Educational and Nutritional Intervention Towards Iron Deficiency Anemia with an 
Iron Rich Chocolate [Vea Choc] Among the Female Volunteers of Reproductive Age Group (18-45 Years Old) in a 

Nutraceutical Industry - A Kap Study” MAR Case Reports 3.2 
www.medicalandresearch.com (pg. 60) 

 

- Long term non adherence 

- Patient with significant blood loss who refuse transfusion and are intolerant to oral therapy 

- Chronic kidney disease (CKD) 

 

Currently available formulations include : 

- Dextran, sodium ferric gluconate, iron sucrose, and ferumoxytol 

- Formulations differ in their molecular size, degradation kinetics, bioavailability and side effects 

profile 

- All preparations carry a risk for anaphylactic reactions but likely to be lesser extent than iron 

dextran 

 

Table 24: Comparison of parenteral iron preparations 
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Non-Pharmacological treatment 

Iron rich diet - Good sources of iron includes : 

 Meats-beef, pork, lamb, liver, and other organ meats 

 Poultry-chicken, duck, turkey, liver(especially dark meat) 

 Fish-shellfish, including clams, mussels, and oysters, sardines, anchovies. 

 Leafy greens of the cabbage family, such as broccoli, kale turnip greens, and collards. 

 Legumes, such as lima beans and green peas; dry beans and peas, such as pinto beans, black eyed 

peas, and canned baked beans. 

 

Non-Pharmacological management : Blood transfusion 

 Decision to manage anemia is based on the evaluation of risk and benefit 

 Transfusion is generally not indicated if Hb >100g/l where as transfusion of RBC’s should be 

considered when Hb is <70 to 80 g/l in hospitalized, stable patient 

 Transfusion of allogeneic blood is indicated in acute situations (Ex: Severe blood loss) 

 Transfusions may also be necessary for patient with cardiac instability 

 

Monitoring for therapeutic outcome 

 Positive response in reticulocytosis is seen in few days of oral therapy 

 Hb should reach to normal level after 2 months 

 A Hb response of <20 g/l over a 3 week period warrants therapy evaluation 

 Iron profile should be measure in the first week for oral therapy and 2 weeks after large intravenous 

doses 

 Hb and HCT should be measured weekly, and serum iron and ferritin levels should be measured 

monthly 

 

Abridgement 

 IDA is the most common form of anemia and is usually the result of prolonged negative iron balance 

in the body 

 Four main factors contributing to IDA include : 

- Inadequate iron intake 

- Decreased iron absorption 

- Increased iron demand or hematopoiesis 

- Increased iron loss 
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 Clinical diagnosis of IDA should include complete patient history and physical exams, followed by 

laboratory investigations 

 Abnormal laboratory investigations generally include low MCV, serum iron, and ferritin and high TIBC 

 Treatment of IDA usually consists of dietary supplementation and administration of oral iron 

preparations 

 General recommendation for oral iron replacement is ~200 mg elemental  iron/day,  divided into 2-3 

doses to maximize tolerability 

 Parenteral therapy is usually not indicated unless patient is intolerant to oral therapy, having 

malabsorption, or in the case of CKD 

 Anaphylactic reaction should be considered for all parenteral formulation along with strictly 

monitoring adverse drug reaction 

 Decision to manage anemia with blood transfusion is based on the evaluation of the risk and benefit 

and is only considered when Hb is <70 – 80 g/l 

 Complete therapeutic response requires iron supplementation for up to 2 – 6 months ; however, 

symptoms may improve within few days after oral therapy 

 

Discussion: 

Anemia is a term given to a pathological process in which erythrocyte, hemoglobin, hematocrits, and 

concentration of red blood cells per unit volume are deranged as compared to the reference values 

respectively. These values can vary in accordance with age and stage of developmental life, gender, and 

as a function of hormonal stimulation.[18] Iron deficiency is the most advanced stage of anemia 

characterized by many features including low haemoglobin levels.[19] It affects more than two billion 

people worldwide and iron deficiency anemia remains the top most cause of anemia; where preschool 

children and young women have the highest risk of developing it.[20] 

Present study found higher trends of anemia (according to WHO classification) among young girls: 

overall prevalence of anemia was found to be 84% in current study; categorized as 19.3% had mild 

anemia, 51.4% had moderate anemia, and 13.3% had severe anemia. Only 16% volunteers had normal 

Hb levels. This higher trend of anemia among the respondents was related to the life style, dietary habits, 

fear of gaining weight, and irregular eating habits among our respondents. This finding is consistent to 

a  previous finding that iron deficiency anemia is common in developing countries and typically results 

from insufficient dietary intake.[20] Present higher trend of anemia is much higher than another 

previous study that found overall prevalence of anemia 72.6%; with 52.6% mildly anemic and 21% 

moderately anemic.[21]Present study found that 100% of the respondents had heard about iron deficiency 

anemia; majority could identify major symptoms, causes, prevention of iron deficiency anemia; majority 

knew about foods and beverages that enhanced or reduced iron absorption; <50% knew that milk and 

milk products reduce iron absorption when taken during meals; <10% knew that phytates containing 
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food items interfered with iron absorption. Mean score for knowledge level indicates that respondents 

had 54% awareness and knowledge about anemia. Pearson product moment correlation for knowledge 

and Hb level shows that 92% of the time strong positive linear correlation exists between the two 

variables; and this finding is strength of present study. Although P-value is statistically non-significant, 

this can be explained on the ground that small sample size could be a probable reason.  

These findings are strongly supported by another research that found good knowledge scores among the 

respondents and strong positive linear correlation seen between the two variables but P-value did not 

find significant association to the Hb levels; indicating that having good knowledge regarding the 

problem was not a surety to have improved levels of Hb.[22] This finding is also supported by another 

previous research conducted under almost the same setting as present study; and found that knowledge 

level of respondents was not significantly associated with their Hb levels.[21] Present study trends upon 

individual questions in knowledge section are strongly supported and are much improved than the 

benchmark study in which 42% of the respondents did not know about the food that helps in iron 

absorption and 53% did not know about the beverages that reduce iron absorption.[21] Present study 

finding upon mean score for attitude indicates that respondents had 79% positive attitude towards self-

awareness of anemia as a disease. 

Whereas an inverse relation exists among attitude of respondents and their Hb levels with a non-

significant (P-value=.950); indicates towards strongly negative correlation among these two variables. 

This finding is in contrast to previous finding where highly significant positive correlation was found 

among attitude score and respondent’s Hb levels.[21 This finding in present research is also in 

accordance to the study conducted upon the female students of Pakistan that stated: Nutrition 

education resulted in better attitudes and higher Hb levels among female of reproductive age group (20-

21 years old).[25] Present study trends upon individual questions in Attitude section show consistent 

trends as previous research.[21] 

Present research finding upon correlation between practices level score and Hb levels found that 53% 

showed desired practices in relevance to iron deficiency anemia. Strong positive linear correlation among 

the two variables was found with statistically highly significant association (P-value=0.033). This finding 

is strength of current study, indicating that good practices can lead to good Hb levels. This finding is 

strongly supported by previous findings that state significant positive correlation among practices score 

and Hb levels.[21] Although if this finding of significant P-value is seen in backdrop 

of the Hb levels of girls upon which they are labeled as anemic or not; it can be stated cautiously that 

small sample size can be a probable reason for this statistical significance. Present study trend of higher 

number of respondents taking whole wheat flour (69.3%) is different to previous finding of the research 

where maximum (57.3%) respondents were in the habit of taking fish.[21 In our study, no significant 

association was found among education level of respondents and compliance which is contrary to a 
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study that found higher compliance level among women who are educated and had better knowledge.[24] 

Totally 19.3% had mild, 51.3% had moderate, and 13.3% had severe anemia. Only 16% volunteers had 

normal Hb levels. 54% had good knowledge about anemia with Pearson correlation (r) = 0.092, P=0.263. 

79% had positive attitude towards self-awareness of anemia as a disease but correlation (r) was found 

to be in inverse relation (-0.005), P= 0.95. Highly significant positive correlation was found between 

dietary practices and Hb levels; where 53% had shown desired dietary practices with r= 0.174, P= 0.033 

and the nutritional intervention showed a positive outcome, which is practically significant and an 

average percentage of Hb (g/dl) increased per study population post nutritional intervention was 

0.525g/dl and 0.6g/dl of Hb was increased in [56 subjects] 37.3% study population, 0.5mg/dl of Hb 

was increased in [76 subjects] 50.7% of study population and 0.4g/dl of Hb was increased in [18 

subjects] 12% of study population and the physiological energy level of the study population with an 

iron rich chocolate was increased. It was also seen the mental concentration of the study population 

with an iron rich chocolate was increased and it was analyzed that the study population had self-

satisfaction towards there productive life with an iron rich chocolate. 

Overall study outcome was positive, only 7 participants i.e., 4.7% of the study population experienced 

an adverse reaction towards the product and GIT Discomfort was the adverse reaction noticed in many 

which was due to the high iron content in the chocolate, followed by headache as an adverse reaction, 

which was due to cocoa content of chocolate. 

Present study findings are suggestive of increasing trend of iron deficiency anemia among young girls of 

reproductive age group. Attitude towards desired good dietary habits and importance of balanced diet is 

found to be poor among young women. 

Vea choc is a tasty culturally familiar and naturally blended gentle formulation with reported less side 

effects, due to the special food formulation without any chemical additives and preservatives and 95.3% 

of the study participants prefer eating iron rich chocolate [vea choc] over iron pills. 

Many women were able to stick to the daily routine of eating a nutritious chocolate as a snack than 

swallowing iron pills, as it was a happier experience. 

 

Conclusion: 

Anemia is a term given to a pathological process in which erythrocyte, hemoglobin, hematocrits, and 

concentration of red blood cells per unit volume are deranged as compared to the reference values 

respectively. These values can vary by age and stage of developmental life, gender, and as a function of 

hormonal stimulation.[18] Iron deficiency is the most advanced stage of anemia characterized by many 

features including low hemoglobin levels.[19] It affects more than two billion people worldwide and iron 
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deficiency anemia remains the topmost cause of anemia; where preschool children and young women 

have the highest risk of developing it.[20] 

Present study findings are suggestive of the increasing trend of iron deficiency anemia among young 

girls of reproductive age group. Attitude towards desired good dietary habits and the importance of a 

balanced diet is found to be poor among young women. 

But the overall study sets a benchmark in improving the knowledge, attitude and practice towards iron 

deficiency anemia in young females and the enumerated findings of iron deficiency anemia were 

recapitulated and made into information leaflets and distributed to the study population during the 

educational intervention and educated the study subjects regarding iron-rich foods and products 

through nutritional intervention to improve their quality of life. 

Vea choc is a tasty culturally familiar and naturally blended gentle formulation with reported fewer side 

effects, due to the special food formulation without any chemical additives and preservatives and 95.3% 

of the study participants prefer eating iron-rich chocolate [vea choc] over iron pills. 

Many women were able to stick to the daily routine of eating nutritious chocolate as a snack than 

swallowing iron pills, as it was a happier experience. 

  

Summary: 

Anemia is a global public health problem affecting developing countries with serious consequences upon 

human health, social and economic development. It is found at all stages in the life cycle, more prevalent 

among females of the reproductive age group (15-49 years) and young children.[1] anemia is considered 

to be the most common nutritional deficiency worldwide and in 95% of the cases it is associated with 

poor diet intake; despite the fact that iron is the second most abundant metal in the earth’s crust. 

Anemia is more common in infants, children 3-6 years of age and adolescents 11-17 years of age living 

in developing countries; constituting a serious public health issue.[2] WHO has defined anemia as 

hemoglobin (HB) concentration below 12g/dl in women. 

The present study aimed to access the effectiveness of educational and nutritional intervention towards 

iron deficiency anemia with an iron-rich chocolate [vea choc] among the female volunteers of a 

nutraceutical industry and this study also and assess the study subjects hemoglobin level before and 

after the nutritional intervention with an iron-rich chocolate [vea choc] and to assess the knowledge, 

attitude and practice of the study subjects towards iron deficiency anemia. 
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It was an observational interventional study conducted in Aspirar sphere private limited, Bangalore. The 

data collection tool was a personal interview. The data collection instrument was a self-developed 

questionnaire after extensive literature research. KAP questionnaire was developed according to our 

cultural setup and Hb (g/dl) was measured before and after nutritional interventional. 

Totally 19.3% had mild, 51.3% had moderate, and 13.3% had severe anemia. Only 16% of volunteers 

had normal Hb levels. 54% had good knowledge about anemia with Pearson correlation (r) = 0.092, 

P=0.263. 79% had a positive attitude towards self-awareness of anemia as a disease but correlation (r) 

was found to be in inverse relation (-0.005), P=0.95. A highly significant positive correlation was found 

between dietary practices and Hb levels; where 53% had shown desired dietary practices with r= 0.174, 

P= 0.033 and nutritional intervention showed a positive outcome, which is practically significant and an 

average percentage of Hb (g/dl) increased per study population post nutritional intervention was 

0.425g/dl and 0.5g/dl of Hb was increased in 37.3% study population, 0.4mg/dl of Hb was increased 

in 50.7% of the study population and 0.3g/dl of Hb was increased in 12% of the study population. 

The overall study outcome was positive, only 7 participants i.e., 4.7% of the study population 

experienced an adverse reaction towards the product and GIT Discomfort was the adverse reaction 

noticed in many which were due to the high iron content in the chocolate, followed by headache as an 

adverse reaction, which was due to cocoa content of chocolate. 

An increasing trend of iron deficiency anemia among young girls of reproductive age group was seen; 

mostly related to lifestyle and behavior towards the importance of taking a balanced diet. A 

representative sample study is strongly suggested. 

The nutritional intervention showed a positive outcome, which is practically significant and an average 

percentage of Hb (g/dl) increased per study population post nutritional intervention was 0.525g/dl and 

0.6g/dl of Hb was increased in [56 subjects] 37.3% study population, 0.5mg/dl of Hb was increased in 

[76 subjects] 50.7% of the study population and 0.4g/dl of Hb was increased in [18 subjects] 12% of the 

study population and the physiological energy level of the study population with iron-rich chocolate was 

increased. It was also seen the mental concentration of the study population with an iron-rich chocolate 

was increased and it was analyzed that the study population had self-satisfaction towards their 

productive life with an iron-rich chocolate. 

Vea choc is a tasty culturally familiar and naturally blended gentle formulation with reported fewer side 

effects, due to the special food formulation without any chemical additives and preservatives and 95.3% 

of the study participants prefer eating iron-rich chocolate [vea choc] over iron pills. 

Many women were able to stick to the daily routine of eating nutritious chocolate as a snack than 

swallowing iron pills, as it was a happier experience. 
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 Limitations of the Study: 

The sample size and study duration were limited. More valid results would be obtained if the study was 

conducted at least for a period of one year with more subjects. 

Looking at the population size and considering the time constraint; the conduct of the study was 

idealistic, but further follow-up was not achieved. 

Present study findings are suggestive of the increasing trend of iron deficiency anemia among young 

girls of reproductive age group. Attitude towards desired good dietary habits and the importance of a 

balanced diet is found to be poor among young women. 

The impact of the overall study sets a benchmark in improving the knowledge, attitude and practice 

towards iron deficiency anemia in young females and the enumerated findings of iron deficiency anemia 

were recapitulated and made into information leaflets and distributed to the study population during 

the educational intervention and educated the study subjects regarding iron-rich foods and products 

through nutritional intervention to improve their quality of life. 

  

Future Direction: 

It is suggested that nutritional health education sessions should be incorporated by educational 

institutions in their teaching plans; conducted by expert nutritionists and health professionals. This 

should be taken up as a policy matter by institutional administration; while teaching, the focus should 

be upon emphasizing the need of taking a balanced diet. 

It is suggested to include healthcare webinars and campaigns related to Iron deficiency anemia in 

corporate sectors. To improve the quality of life of employees, which in turn enhances the productivity 

of the employees. Which is highly necessary for the growth and the better outcome of the organization. 

Results are suggestive of conducting another research in this area with a representative sample so as 

the results can be used for central policymaking at a mass scale; as iron deficiency anemia is a serious 

public health problem among females of reproductive age group in developing countries. 

The study also shows the importance of iron-rich nutritional products which can improve the 

hemoglobin levels of the female population without any adverse effects and improve their quality of life. 
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