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Abstract 

Background and Objectives: One of India's most pressing public health issues is nutritional 

deficiency illnesses. Children and adults alike are more likely to contract a host of diseases when they 

are undernourished, which has serious consequences for health. This study set out to examine the 

effectiveness of two different treatment strategies for anaemia in schoolgirls, namely weekly oral 

iron/folic acid or weekly oral iron/folic acid with vitamin C. The participants in the study ranged in age 

from 10 to 14 years old. 

Material and Methods: The paediatrics department of GSL Medical College, Rajahmundry, Andhra 

Pradesh, India, conducted this case-control study. From September 2016 to August 2017, the research 

was conducted. In this investigation, 50 cases of acute lower respiratory tract infection were included in 

the sample, along with 50 control children who were matched for sex, age, and nutritional status. 

Results: Adolescent girls studying in schools face a severe problem of iron deficiency anaemia. A 

study conducted on teenagers found that 63.8% of females were diagnosed with anaemia. Another 

study conducted by Shaw NS40 demonstrated a higher incidence of iron deficiency in teenage girls, 

with a frequency of 61.8% for anaemia in adolescent girls. The findings of our study indicate that 

around 68.3% of young teenage girls exhibited anaemia, with a similar prevalence seen. Among the 

girls, 49.4% had mild anaemia, 18.9% had moderate anaemia, and 1.2% had severe anaemia. 

Conclusion: Weekly administration of Fe/Folate supplemented with Vitamin C resulted in a more 

rapid increase in haemoglobin levels in children with anaemia. Proposed that implementing a public 

health strategy involving the weekly administration of iron/folate supplemented with Vitamin C 

through supervised schools may be a more effective approach compared to providing weekly 

iron/folate alone to address anaemia in adolescent girls. 
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Introduction 

Nutritional deficiencies pose a significant health concern in the context of India. 

Furthermore, undernutrition not only has direct implications for morbidity and death, but it 

also increases the susceptibility of both children and adults to a range of diseases. Vitamin A, 

iron, and iodine are considered to be three crucial micronutrients that play a significant role 

in several physiological processes. These nutrients are essential for the development of 

proper learning and cognitive abilities, immunological defense mechanisms, work capacity, 

and reproductive health. The deficiency of these three micronutrients has been widely 

recognized to have profound and detrimental impacts on human health [1-3]. 

The most prevalent hematological disorder observed in infancy and childhood is anaemia, 

which arises due to inadequate iron levels for the production of haemoglobin. Iron deficiency 

anaemia affects around 30% of the world's population, with the majority of affected 

individuals residing in developing nations. Iron deficiency anaemia is a condition that arises 

when the absorption of iron is insufficient to offset the iron requirements and losses. 

Pregnant women, newborns, young children, and teenagers have more stringent 

requirements. Iron deficiency anaemia has numerous and significant ramifications, impacting 

not only the well-being of individuals but also the progress of society and nations. The 

incidence of anaemia among adolescent girls in India is significantly elevated [2-4]. 

Adolescent females represent a particularly susceptible demographic due to their elevated 

iron requirements and subsequent losses from the body. The largely cereal-based diets  
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exhibit reduced bioavailability of iron due to their elevated 

phytate content. It is probable that anaemia will have a 

detrimental impact on the physical labor capacity and 

cognitive skills of adolescent females during the pubertal 

period of their development. Adolescent anaemia restricts 

growth and postpones the onset of menarche, perhaps 

resulting in cephalopelvic disproportion. Supplementation 

during pregnancy does not effectively repair the iron status, 

leading to higher maternal mortality and lower child 

survival rates [3-5]. In India, it is common for females to 

marry and conceive before the completion of their growth 

phase, which increases the risk of anaemia. Limited efforts 

have been made to specifically address anaemia control 

among adolescent females, resulting in a lack of 

prioritization of healthcare services for this demographic 

globally [4-6]. Anaemia is characterized by a decrease in the 

volume of red blood cells or the concentration of 

haemoglobin, falling below the range of values observed in 

individuals who are in good health. While a decrease in the 

quantity of haemoglobin in circulation leads to a decline in 

the blood's ability to carry oxygen, there are typically 

minimal clinical disruptions until the haemoglobin level 

drops below 7–8 g/dl. Pallor becomes apparent in the 

mucous membranes at levels below this threshold. When 

moderately severe anaemia progresses gradually, there may 

be a surprising lack of noticeable symptoms or objective 

observations. The progression of anaemia, irrespective of its 

etiology, leads to the manifestation of symptoms such as 

weakness, tachypnea, dyspnea upon physical exertion, 

tachycardia, ventricular dilatation, and congestive heart 

failure. Anaemia is not a singular categorization, but rather a 

consequence of numerous underlying pathological 

mechanisms [5-7]. The objective of the study was to assess 

the effectiveness of weekly oral iron/folate supplementation 

compared to weekly oral iron/folate supplementation with 

Vitamin C in 11- to 14-year-old anemic adolescent girls. 

 

Materials and Methods 

This study is prospective in nature. The objective of this 

study is to assess the effectiveness of weekly iron pill 

supplementation, with and without vitamin C, in enhancing 

the haemoglobin percentage (Hb %) levels among 

adolescent females with anaemia. A study design was 

chosen based on this idea. The present investigation was 

carried out at the Department of Pediatrics, GSL Medical 

College, Rajahmundry, Andhra Pradesh, India. The research 

was undertaken from September 2016 to August 2017. The 

participants for this study consisted of adolescent girls aged 

10 to 14 years who were studying in the 6th to 9th grade. 

The researchers sought permission from the school officials.  

 

Inclusion Criteria 

 Children exhibiting deficiency  

 Children diagnosed with anaemia  

 

Exclusion Criteria 

 Individuals diagnosed with chronic illnesses.  

 Individuals who exhibit reluctance to engage in the 

experiment.  

 

Results 

This study involved a sample of 100 teenage girls aged 10-

14 years who were attending corporation schools. Out of 

these, 92 girls provided consent for screening, and baseline 

data on height, weight, and haemoglobin status were 

collected. Out of the 100 participants, 98 individuals with 

haemoglobin levels exceeding 12gm/dl were eliminated 

from the study. Four adolescents with severe anaemia were 

referred to a tertiary care facility for additional treatment. A 

total of 100 female participants with a haemoglobin 

percentage of less than 12gm/dl were included in this study. 

These participants were randomly assigned to two groups, 

with 50 girls in each group. The baseline data for 

haemoglobin, height, and weight were recorded for each 

participant. The female participants in Group A received a 

weekly supplementation of iron folic acid tablets, while 

those in Group B received a weekly supplementation of iron 

folic acid together with Vitamin C at a dosage of 100mg for 

a duration of 24 consecutive weeks. In the final analysis, a 

total of 50 children from Group A and 50 children from 

Group B were included for statistical examination. Fifteen 

children in each group experienced a loss of follow-up and 

subsequently withdrew from the study. The research 

population has a prevalence rate of 69.6% for anaemia, with 

1.2% of individuals classified as severely anemic. 

 

Age distribution 

 
Table 1: Age Distribution 

 

Sr. No. AGE Group A Group B 

1. 10 5 3 

2. 11 10 17 

3. 12 15 8 

4. 13 10 8 

5. 14 10 4 

 Total 50 50 

 

The age range of 12 to 13 years encompassed the majority 

of the children. The age distribution exhibited a similar 

pattern in both groups. 

 

Nutritional status 

 
Table 2: Nutritional Status 

 

Sr. No. Nutritional Status Group A Group B 

1. Normal 39 78 

2. Undernutrition 10 25 

3. Overweight 1 7 

 

A total of 39 children in Group A and 10 children in Group 

B had normal nutritional status. One kid in Group A and 25 

children in Group B exhibited undernutrition.  

 

Awareness about Anaemia 

A survey was conducted to assess awareness regarding the 

causal factors, impact, and prevention of anaemia. The 

results indicated that, on average, only 7.3% of participants 

in Group A and 9.4% in Group B demonstrated awareness 

of the factors associated with anaemia. 

 
Table 4: Factors Affecting Awareness of Anaemia 

 

S. No Factors regarding anaemia Group A Group B 

1 Tea/coffee intake 5 6 

2 Worm infestation 10 8 

3 Cognitive factors 10 06 

4 Delivery related complications 5 10 

5 Iron rich foods 10 10 

6 Affects adolescent girls 10 10 
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Height at enrollment 

 
Table 5: Height at enrollment 

 

Sr. No. Group Mean 

1. Group A 140.9 

2. Group B 143.3 

 

In Group A, the average height of girls was 140.9 cm with a 

standard deviation of 8.3cm. In Group B, the average height 

of girls was 143.3cm with a standard deviation of 8.3cm, 

and both groups had similar measurements. 

 

Weight at enrollment 

 
Table 6: Weight at enrollment 

 

Sr. No.  Mean 

1. Group A 34.1 

2. Group B 34.2 

 

The average weight in Group A was 34.1 kg, with a 

standard deviation of 8.6 kg. In Group B, the average weight 

was 34.2 kg, with a standard deviation of 7.8 kg. The 

weights in both groups were similar. 

 

Severity of Anaemia 

 
Table 7: Severity of anaemia 

 

Grades Group A Group B 

Moderate 20 31 

Mild 30 19 

 

According to the WHO standards for the severity of 

anaemia, 37.5% of individuals in Group A had moderate 

anaemia, 39.4% in Group B had moderate anaemia, and 

62.5% in Group A and 60.6% in Group B had mild anaemia. 

Both groups exhibited similar levels of anaemia severity at 

admission. 

 

Side effects 

 
Table 8: Side effects 

 

Side effects Group A Group B 

Vomiting 6 6 

Pain abdomen 3 4 

Loose stool 0 1 

 

A total of six children in Group A and six children in Group 

B experienced episodes of vomiting. Each group consisted 

of 3 youngsters who experienced stomach pain. In group B, 

one kid experienced loose stools. However, the observed 

adverse effects were of a modest nature and did not 

significantly impede the administration of the medication. 

The side effects were similar across all groups. 

 

Discussion 

One major issue among school-aged females is iron 

deficiency anaemia. Among teenage girls, 63.8% were 

anemic, according to one study; 61.8% were anemic, 

according to another; and iron deficiency was more common 

in teenage girls, according to Shaw NS40. The prevalence is 

similar to what our study found, which is that approximately 

68.3% of young teenage girls were anemic. Out of the total 

number of girls, 49.4% had mild anaemia, 18.9% moderate, 

and 1.2% severe [7-9]. 

Schedules giving hematinics less frequently than once daily 

have been investigated for the purpose of improving 

compliance and reducing intestinal oxidative stress. This 

approach is predicated on the rate of mucosal turnover in the 

intestines. One possible rate-limiting stage in iron 

absorption is when the mucosal cells reach saturation of the 

iron binding protein, apoferritin. Many researchers have 

advocated for weekly iron supplementation as a strategy, 

and our study is no exception, due to the fact that the 

mucosal clearance period in humans is 5-6 days [10-12]. 

As Shoba S. and Sharda D.44 found in their study of 

teenage schoolgirls in India, supplementing with iron twice 

weekly resulted in improved compliance and fewer side 

effects. There were no significant adverse effects and both 

groups demonstrated improved compliance in our study. A 

fair increase in haemoglobin content was observed in 

teenage girls who took iron supplements regularly, 

according to several research. Following 25 weeks of 

weekly iron and folic acid treatment, which was equivalent 

to daily supplementation, the mean haemoglobin level 

increased from 10.45±1.21 g/dl to 11.99±1.19 g/dl, and the 

prevalence of anaemia was reduced from 63.8% [11-13].  

Adolescent females' haemoglobin concentration was 

enhanced by weekly iron supplementation. Haemoglobin 

and serum ferritin levels were found to improve in teenage 

girls who took iron supplements weekly. After 24 weeks of 

supplementation with IFA once weekly, our study found 

similar results, with an average increase in haemoglobin 

percentage from 10.29±1.14 to 11.8±0.93 g/dl [12-14]. 

Vitamin C, when consumed with iron-rich foods, greatly 

improves iron absorption. The iron absorption rate was 7.7 

percent when 50 milligrams of vitamin C and iron folate 

were taken together, compared to 1.6 percent when iron was 

taken alone. Our study found that adding 100 mg of vitamin 

C to the weekly regimen produced similar outcomes [15-17]. 

Vitamin C supplementation with iron and folate was 

associated with a much higher mean rise in haemoglobin 

percentage response than iron and folate alone. After three 

months of supplementation, it was shown that teenage girls 

from low-income communities whose haemoglobin 

concentrations were much higher when they took vitamin C 

supplements weekly in addition to iron and folate. Our study 

found that taking iron supplements with vitamin C every 

week resulted in a significantly higher haemoglobin 

concentration (2.30±0.69g/dl) compared to the group that 

took iron supplements alone at the end of the 24-week 

period. This difference was also observed at the end of the 

12-week period, with the weekly IFA+ Vitamin C 

supplementation group still showing a significant increase in 

haemoglobin concentration. The supplemented vitamin C 

group likewise had a markedly lower incidence and severity 
[17-19]. 

Girls in our study who had lower haemoglobin levels before 

supplementation with vitamin C in the weekly IFA group 

showed a greater rate of haemoglobin rise. Supplementing 

school-aged children once a week is more effective than 

once a day when it comes to promoting growth in their 

stature. Over the course of the 12 weeks, participants in the 

Fe/folic acid with vitamin C group did have a little bit more 

growth in height than the control group, but by the 

conclusion of the trial, there was no statistically significant 

difference in the two groups' mean growth rates. Schoolgirls 
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between the ages of 10 and 14 have been found to have put 

on some extra pounds. Both groups gained weight during 

the course of our trial (12 weeks and 24 weeks), but we did 

not find a statistically significant difference [20-22]. 

Research on the effects of iron, folic acid, and vitamin C 

supplementation on haemoglobin levels a 2008 study on the 

health of teenage girls in an ICDS block found that the 

greatest increase in haemoglobin was seen when the 

individuals received iron and vitamin C supplements 

biweekly rather than once a week or every day. After three 

months of supplementation, the average height increased by 

1.0 cm, and after six months, it increased by 0.2 cm. 

Subjects' mean body weights rose. After three months of 

supplementation, the haemoglobin level rose 2.5%, and after 

six months, it rose 0.2%. We found that supplementing once 

a week yielded significantly superior benefits in our study 
[21-23]. 

Results from the midterm survey clearly showed that 

school-going girls who took an iron-folate supplement 

weekly for six months under the supervision of a teacher 

had significantly higher haemoglobin levels than those who 

did not, suggesting that this approach was feasible. Our 

research also demonstrated that, with proper supervision, it 

is possible to increase haemoglobin levels by adding vitamin 

C to the weekly IFA program. Following the intervention, 

both groups shown notable improvements in memory, 

physical activity, hunger, and other related areas, according 

to the qualitative study. There are a lot of other variables 

that might affect the result, and this is just subjective [23-25]. 

 

Conclusion 

Anaemia children's mean haemoglobin levels rose in both 

the weekly Fe/Folate and Fe/Folate with Vitamin C groups. 

Supplementing patients' iron and folate levels weekly with 

vitamin C had a greater impact on Hb level increment at 12 

and 24 weeks than iron and folate alone. Mild and moderate 

anaemia rates fell in both groups, but the response was 

much stronger in the Fe/Folate with Vitamin C group. While 

both groups experience some growth in stature over the 

course of 12 weeks, the additional vitamin C group shows 

somewhat more improvement. The two groups did not differ 

with respect to weight increase. There are fewer adverse 

effects and higher compliance in both groups. Effective 

strategies to prevent anaemia must include school-based 

nutrition teaching and information and education campaigns 

(IEC) on the topic. The anemic youngsters had a greater 

haemoglobin increase in a short period of time when they 

were supplemented with vitamin C and iron once weekly. 

Adolescent girls who suffer from anaemia may benefit more 

from a public health plan that involves the supervised 

distribution of iron/folic acid and vitamin C to schools once 

weekly rather than only receiving iron/folic acid. 
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