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Abstract

Almost 63% of young children living in Cameroon are 

anemic. However, young children in rural area are most 

affected. Current policy recommends the need to 

combine several strategies to reduce the burden of 

anemia in rural areas. A 20-week nutrition intervention 

program consisting of 4 weeks of nutrition education 

and 16 weeks of iron supplementation was carried out in 

50 Cameroonian children aged 6-23 months in rural 

area, with mild iron deficiency anemia (IDA). 

Participants were distributed randomly by drawing lots 

into intervention and control groups with 25 participants 

in each group. A nutrition knowledge questionnaire, 

anthropometric measurements, hemoglobin (Hb) level, 

serum ferritin (SF), serum iron and iron status 

biomarkers were obtained in both groups before and 

after nutrition intervention. At the end of the study, the 

mothers of intervention group had greater knowledge on 

iron, IDA and dietary strategies to reduce IDA in 

children. Concerning anthropometric parameters, there 

were no significant differences in the weight/age, 

height/age and weight/height (p>0.05) before and after 

the intervention in both groups. At the end of nutrition 

intervention, a significant gain in Hb level was found in 

the both groups but significant difference was observed 

in the intervention group (10.63±0.18 and 

11.46±0.19g/L; p=0.0001). However, the SF and serum 

iron were significantly lower in the control group 

compared to the intervention group (18.89±7.54 µg/L vs 

28.93±5.81 µg/L; p=0.03) and (11.46±1.02 µg/L vs 

19.65±0.78 µg/L; p=0.01) respectively. Iron status has 
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improved in the both group. The incidence of anemia 

(28% and 76%; p=0.0007), iron deficiency (56% and 

68%; p>0.05) and iron deficiency anemia (32% and 

64%; p=0.02) was significantly lower in the intervention 

group compared to the control group. The study 

findings showed that, nutrition education combined with 

iron supplementation impact positively on the iron 

status of young children. It is therefore important to 

educate mothers or caregivers about good nutrition in 

addition to with others strategies. 

 

Key words: Nutrition education; Iron 

supplementation; Iron status biomarkers; Children 

 

1. Introduction 

Childhood anemia is a condition where a child has an 

insufficient hemoglobin (Hb) level to provide adequate 

oxygen to the body tissues. For children between 6 and 

59 months the threshold Hb level for being nonanemic 

is 11.0g/dL [1]. Moreover, absorbable iron intakes are 

highly and positively associated with hemoglobin 

concentrations. In children, anemia can negatively affect 

cognitive development, school performance, physical 

growth, and immunity. Some studies have found that the 

daily iron intake of children is generally poor, since 

most of their foods are of plant source whose nutrients 

are poorly bioavailable (cereals products and tubers) [2-

11]. 

 

Iron is an essential micronutrient necessary for the 

transportation of respiratory gases via hemoglobin in the 

red blood cells. Iron also intervenes in the constitution 

of enzymatic systems such as catalases, peroxydases 

and cytochromes that play an essential role in cellular 

respiratory mechanisms in mitochondrial respiratory 

channel [6]. In addition, one major cause of anemia is 

iron deficiency (ID). The risk factors for anemia are 

multifaceted including malaria, renal disease, and 

nutritional deficiency. Studies also showed that 

schistosomiasis infection, hookworm infection, 

inherited disorders, diarrhea, and fever in 6-59-month 

old children are associated with risk of developing 

anemia [1,3]. ID is the most prevalent hematologic 

disorder in childhood which affects approximately two 

billion people worldwide; of these, about 500 million 

have anemia [3,9]. According to the World Health 

Organization (WHO) report in 2016, anemia remains 

the most common hematologic manifestation of iron 

deficiency [34]. Globally, around 1.62 billion people are 

affected by anemia, which accounts more than 24.8% of 

the world’s population, of which 30 to 50% is caused by 

iron deficiency [4]. IDA resulted 273000 deaths in the 

world in which year and 97% of these deaths occurred 

in developing countries [4]. The demographic and 

Health Survey in Cameroon in which year? (EDS-

MICS), reported that 60% of children aged 6 to 59 

months were anemic. In the rural areas, 69% of children 

under 59 months are anemic [5]. 

 

The Sustainable Development Goals (SDGs) established 

by the United Nations has a major of improving 

community nutrition by 2030 by addressing 

malnutrition problems. Some indicators of the program 

are to reduce the prevalence of micronutrients 

deficiency among children under five years old [8]. In 

agreement with the SDGs and the initiatives taken by 

the Cameroonian government to reduce micronutrients 

deficiencies, a nutrition intervention is required 

urgently. 

 

Although the diets of young children in Cameroon are 

typically low in iron, sources of bioavailable iron, fruits 

and vegetables, are available throughout the year [10]. 

Thus, dietary modifications to improve iron status using 

nutrition education of mothers and caregivers are 

possible. Nutrition education is an important component 

of strategies to reduce iron deficiency. It aims to 

generally improve nutritional status by adopting better 
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eating habits, improving food hygiene and making 

efficient use of available food [12,13]. Improvement in 

nutritional knowledge has a positive impact on the 

behavior of individuals, and therefore their nutritional 

status [14]. In Iran, nutrition education has succeeded in 

increasing the production and consumption of protein-

rich foods among the families and an entire village [15]. 

 

In Cameroon, many nutrition interventions are focused 

in the food diversification and food supplementation 

[16-18]. To the best of our knowledge, no research has 

been carried out to investigate the impact of a nutrition 

education program combined with supplementation of 

bioavailable iron to treat iron deficiency anemia in rural 

Cameroon. Therefore, this research was aimed at 

determining the effect of nutrition education program 

combined with iron supplementation in young children 

(6-23 months) in rural community in West Cameroon. 

 

2. Materials and Methods 

2.1 Study site 

This study was conducted at Bangang community, in 

the West region of Cameroon. Bangang covers an area 

of 185 Km2 and is located on the longitude 12°7 59 East 

and the latitude 5°24’ 0’’ North. It has a tropical rainy 

grass field and savannah forest vegetation, humid 

climate with a population of 250 000 inhabitants. It is 

one of the rural parts of Batcham council, Department 

of Bamboutos [5]. The purpose of choosing this rural 

community is that, the inhabitants are predominantly 

farmers and they primarily produce majority of the food 

(legumes, vegetables, animals products) consumed in 

the whole council. 

 

2.2 Procedures 

2.2.1 Sampling procedure: A previous survey on iron 

deficiency epidemiology has been conducted among 

177 children living in this rural community [5]. This 

first step of the nutrition intervention was to determine 

the nutritional and iron status of the children of this 

community. Following this screening, all children with 

anemia were listed and classified according to the 

different degrees of anemia [19-21]. Among these 

children, 50 (6-23 months old) were suffering from IDA 

and were selected to participate in our nutrition 

intervention program aimed at improving their iron 

status and consequently reducing the prevalence of 

anemia. The children were distributed by drawing lots 

in 2 lots. The distribution in the groups has been done in 

the following way. We had balls of two different colors 

black and white. The white color represented the control 

group and the black color the intervention group. Each 

mother therefore had to choose a color of ball inside the 

box which indicates to which group she should belong. 

After the selection, these children were divided in two 

groups: 25 children were in the control group and 25 

others in the intervention group. For the study, all the 

children selected were treated initially with an anti-

helminthic syrup (Vermox Mebendazole) and anti-

malarial suspension. 

 

2.3 Nutrition education program 

Nutrition education took place at the Bangang District 

Medical Center over 4 weeks and 16 weeks of iron 

supplementation. Mothers of children of control and 

intervention group both groups received 4 weeks of 

nutrition education lessons. Before the nutrition 

education program, we had test the knowledge of 

mothers on anemia, iron rich foods, breastfeeding and 

dietary diversification practices. The educators were the 

principal investigators assisted by a nurse from the 

center for translation into Nguiembon (local language) 

when necessary. After this test, mothers of the selected 

children received approximatively 1 hour of lessons per 

week for 4 weeks. These lessons were developed using 

standards of food practices, product identification and 

determination of food that were inexpensive and rich in 

iron and other micronutrients [21] and data drawn from 
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the literature on food composition locally available 

[19,20]. The nutrition education was structured into four 

lessons. Lesson 1: Anemia, definition, prevalence and 

symptoms and iron function; lesson 2: Main sources of 

iron, types and bioavailability in food; lesson 3: Dietary 

strategies to increase iron status; Lesson 4: Motivational 

session to encourage the mothers to adopt an 

appropriate iron-rich diet for their children. At the end 

of session the mothers of each group were divided in 

small groups of five participants, and were evaluated for 

their knowledge to verify if they understood the 

different nutrition lessons taught during all sessions. 

 

2.4 Iron supplementation intervention 

At the end of nutrition education session, children in the 

intervention group received 2mg/kg of body 

weight/week of iron supplement for 16 weeks. The iron 

supplement was made up of 65 mg of ferrous iron and 

0.25mg of folic acid. The children of control group did 

not receive an iron supplement. Anthropometrics, 

biochemical and hematological assessment Following 

this nutritional intervention of 20 weeks, the 

anthropometrics parameters of both groups of children 

were taken: weight and height using an electronic 

balance (AEG PW4923, Germany) and measuring tape 

respectively, while nutritional indices (weight-for-

height, weight-for-age) were calculated using Waterlow 

and Gomez formula for determination of malnutrition 

level. Then, blood samples were collected in order to 

determine iron status biomarkers. Hemoglobin 

concentrations were determined immediately in the field 

using a Hemocue Hemoglobinometer (URIT -12, 

Angelholm Sweden). Venous blood (3mL) was drawn 

from each child and centrifuged at 3000G for 15 

minutes in the laboratory and serum aliquots were 

prepared and stored at -80°c until they were analyzed. 

Serum Ferritin (SF), transferrin and C-reactive protein 

(CRP) levels were measured using the Enzyme linked 

immunoturbidimetric assay, reagents from Biorex 

diagnostics, (United Kingdom), serum iron 

(colorimetric enzymatic ferene method), reagent from 

SGM italia, (Roma, Italia). 

 

2.5 Data analysis 

All data collected were analyzed with SPSS (version 

17). Comparisons of differences in knowledge 

(percentage) and of iron status indicators (means) within 

groups over time were assessed by the McNemar and 

paired t tests respectively. Analyses of variance 

(ANOVA) were used to compare means of iron status 

indices between the 2 groups. Correlations between 

anemia and various parameters (age, anthropometrics 

parameters, ferritin levels, C-reactive protein 

concentrations) were determined using the Spearman’s 

correlation test. Statistical significance was set at 

p<0.05 for all analyses. 

 

2.6 Ethical consideration 

Ethical approval was obtained from the National Ethics 

committee of Cameroon and Regional Health office 

(N°:177/CNE/SE/2012). Permission was obtained from 

the different local chiefs and elders. Written informed 

consent was also obtained from the mothers, 

caregivers/fathers. 

 

3. Results and Discussion 

3.1 Background characteristics for control and 

intervention groups before nutrition intervention 

The study comprised of 17 females and 8 males aged 6-

23 months in the control group and 10 females and 15 

males aged 6-23 months in the intervention group. 

Participants’ mean age was 13.09 ± 0.92 and 13.16 ± 

0.79 months respectively for the control and 

intervention group. The mean weight and height were 

9.46 ± 0.39 kg and 71.04 ± 1.12 cm respectively for 

control group and 9.17 ± 0.36 kg and 69.48 ± 1.25 cm 

for the intervention group (Table 1). No statistically 

significant difference was observed in the baseline 
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anthropometrics parameters of children (p>0.05) between the both groups (table 1). 

 

  Control group Intervention group   

  Females Males 
Sexes 

combined 
Females Males 

Sexes 

Combined 
p-value 

Variables n = 17 n = 08 n = 25 n = 10 n = 15 n = 25 

  

Age 

distribution  
n (%) n (%) n (%) n (%) n (%) n (%) 

6-11 

(months) 
16 8 24 12 16 28 

12 -23 
(months) 

52 24 76 28 44 72 

Age 

(months) 
13.54± 1.49 12.5± 0.90 13.09± 0.92 13.95± 0.82 10.67± 1.78 13.16± 0.79 0.58 (NS) 

Length (cm) 70.77± 1.70 71.4± 1.45 71.04± 1.12 70.84± 1.24 65.17± 2.95 69.48± 1.25 0.49 (NS) 

Weight (kg) 9.44± 0.40 09. 50± 0.51 9.46± 0.31 9.03± 0.34 9.61± 1.11 9.17± 0.36 0.38 (NS) 

 

NS: Not significant (p>0.05) 

 

Table 1: Background characteristics for control and intervention groups before nutrition intervention. 

 

3.2 Socio-economic and nutritional characteristics 

for the control and intervention groups before the 

nutrition intervention 

It appeared that 40% and 32% of children were stunting 

in the control and intervention group respectively (table 

2). However, 12% were underweight in the control and 

intervention group. No statistically significant 

difference was observed in the nutritional status of 

children (p>0.05) between the both groups. There was a 

significant difference (p<0.009) in mother’s educational 

level between the two groups with 40% and 76% having 

primary education in the control and intervention group 

respectively. The findings showed that 52% and 44% of 

mothers were housewives, 40% and 48% were farmers 

in the control and intervention group respectively. 

Regarding the level of household size 64% and 68% of 

household had more than 3 children in the control and 

intervention group respectively (table 2). 

 

Variables Control group n (%) Intervention group n (%) χ2 p 

Age (months)         

06-Nov 06 (24) 07 (28) 0.1 0.75 (NS) 

Dec-23 19 (76) 18 (72)     
Nutritional status         

Stunting 10 (40) 08 (32)     

Underweight 03 (12) 03 (12) 0.35 0.55 (NS) 

Wasting 0 (0) 0 (0)     
Mother’s education         

Primary 10 (40) 19 (76) 6.65 0.009** 

Secondary 15 (60) 6 (24)     

Mother’s occupation         

Housewives 13 (52) 11 (44) 0.32 0.57 (NS) 

Farmers or grower  10 (40) 12 (48)     

Others activities 02 (8) 02 (8)     
Household size         
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≤ 3 children 09 (36)  08 (32) 0.09 0.76 (NS) 

> 3 children 16 (64) 17 (68)     
 

Data are expressed as percentage n(%); NS: Not significant (p>0,05); **Significant at p<0,01; Comparison between 

group using Chi square test. 

 

Table 2: Socio-economic and nutritional characteristics for the control and intervention groups before the nutrition 

intervention. 

 

3.3 Nutrition knowledge scores of mothers before 

and after nutrition education program for the 

control and intervention groups 

Before the nutrition education, there were no significant 

differences (p>0.05) between the nutrition knowledge of 

mothers of both groups. But at the end of education, 

mothers of intervention group had the better knowledge 

on anemia, iron deficiency, foods rich in bioavailable 

iron, risks groups on iron deficiency, exclusive 

breastfeeding and iron rich foods (table 3). 

 

  Control group n (%) Intervention group n (%) 

Nutrition knowledge Before After p-value Before After p-value 

Anemia              

Definition of anemia 08 (32) 10 (40) 0.55 (NS) 03 (12) 25 (100) < 0.0001** 

Definition of iron deficiency 08 (32) 10 (40) 0.55 (NS) 03 (12) 25 (100) < 0.0001** 

Risk groups of iron deficiency 03 (12) 07 (28) 0.15 (NS) 04 (16) 25 (100) < 0.0001** 

Health consequences of iron 

deficiency anemia (IDA) 
01 (04) 07 (28) NS 01 (04) 24 (96) < 0.0001** 

Iron             

Importance of iron in the body 02 (08) 04 (16) NS 02 (08) 18 (72) < 0.0001** 

Iron rich foods 02 (08) 04 (16) NS 03 (12) 23 (92) < 0.0001** 

Foods rich in bioavailable iron  00 (00) 02 (08) NS 00 (00) 14 (56) < 0.0001** 

Dietary strategies to improve 

iron status 
            

Exclusive breastfeeding (for the 
first 6 months) 

12 (48) 16 (64) NS 06 (24) 24 (96) < 0.0001** 

Good dietary diversification 

practices 
02 (08) 07 (28) NS 03 (12) 21 (84) < 0.0001** 

Regular consumption of fruits 

and animal products 
04 (16) 08 (32) NS 03 (12) 21 (84) < 0.0001** 

Decreasing the intake of 

inhibitors of iron absorption 
02 (08) 02 (08) NS 03 (12) 18 (72) < 0.0001** 

Impact of maternal iron nutrition 

on child growth 
00 (00) 05 (20) NS 01 (04) 20 (80) < 0.0001** 

 

Data are expressed as percentage n (%). NS: Not significant (p > 0.05); 

**Significant at p < 0.01; Comparison of nutrition education program between control and intervention groups using 

McNemar test. 
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Table 3: Nutrition knowledge scores of mothers before and after nutrition education program for the control and 

intervention groups 

 

3.4 Iron status and hematological parameters before 

and after nutrition intervention in the both groups 

The initial mean hemoglobin was 10.43 ± 0.05 and 

10.41 ± 0.23 g/dL in the control and intervention group 

respectively. After supplementation, hemoglobin in 

intervention group, was higher 11.46 ± 0.19 g/dL 

compared to the control group 10.63 ± 0.18 g/dL 

(p<0.0001). Before nutrition intervention, serum 

ferritin, serum iron and others hematological parameters 

were similar in both groups. After supplementation, 

serum ferritin decreased in the control group (24.29 ± 

2.14 to 18.89 ± 7.54 µg/dL) but increased in the 

intervention group (25.23 ± 1.11 to 28.93 ± 5.81 µg/dL). 

However, no statistically significant difference was 

observed in the serum ferritin level (p>0.05) between 

the both groups (table 4). The meanserum iron 

concentrations at baseline was 10.65 ± 2.53 and 10.85 ± 

0.59 µg/dL) in the control and intervention group 

respectively (p>0.05). At the end of study, the mean 

serum iron concentration for intervention group (19.65 

± 0.78 µg/dL) was significantly (p<0.05) higher than 

that for the control group (11.46 ± 1.02 µg/dL). After 20 

weeks of intervention, no statistically significant 

difference was observed in the transferrin saturation and 

TIBC level (p>0.05) between the both groups (table 4). 

 

Indicators  Control group (n = 25) Intervention group (n = 25) P 

Hemoglobin (g/dL)       

 Before intervention 10.43 ± 0.05 10.41 ± 0.23 0.31 (NS) 

After intervention 10.63 ± 0.18 11.46 ± 0.19 0.0001** 

Serum ferritin (µg/L)       

Before intervention 24.29 ± 2.14 25.23 ± 1.11 0.11 (NS) 

After intervention 18.89 ± 7.54 28.93 ± 5.81 0.03* 

Serum iron (µg/dL)       

Before intervention 10.65 ± 2.53 10.85 ± 0.59 0.08 (NS) 

After intervention 11.46 ± 1.02 19.65 ± 0.78 0.01* 

Transferrin saturation (%)       

Before intervention 14.57 ± 0.99 14.88 ± 0.32 0.13 (NS) 

After intervention 21.32 ± 1.43 24.28 ± 1.45 0.28 (NS) 

TIBC (µmol/l)       

Before intervention 76.70 ± 0.68 75.40 ± 1.09 0.20 (NS) 

After intervention 71.20 ± 1.56 72.80 ± 0.98 0.07 (NS) 

 

Data are expressed as means ± standard deviation; NS: Not significant (p > 0.05); *Significant at p< 0.05; 

**Significant at p< 0.01; TIBC: Total iron binding capacity; Comparison between groups using Student’s T test. 

 

Table 4: Iron status indicators before and after nutrition intervention 

 

3.5 Anthropometrics indices before and after 

nutrition intervention in the both groups 

The findings revealed that there were no significant 

differences in anthropometric indices (weight for height, 

weight for age) between the control and intervention 

group (table 5) before and after the nutrition 

intervention (p >0.05). 
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Indicators  Control group (n = 25) Intervention group (n = 25) P 

Weight / age (z-score)       

Before intervention -0.04 ± 0.25 -0.26 ± 0.31 0.83 (NS) 

After intervention -0.03 ± 0.27 -0.21 ± 0.11 0.31 (NS) 

Length / age (z-score)       

Before intervention -1.83 ± 0.24 -2.37 ± 0.35 0.61 (NS) 

After intervention -1.78 ± 0.26 -2.13 ± 0.42 0.71 (NS) 

Weight /Length (z-score)       

Before intervention 1.06 ± 0.30 1.12 ± 0.50 0.79 (NS) 

After intervention 1.20 ± 0.28 1.40 ± 0.53 0.66 (NS) 

 

Data are expressed as means ± standard deviation; NS: Not significant (p > 0.05); Comparison between groups using 

Student’s T test. 

 

Table 5: Anthropometrics indices before and after nutrition intervention 

 

3.6 Prevalence of iron deficiency (ID), iron deficiency 

anemia (IDA) and anemia before and after nutrition 

intervention 

Before the nutrition intervention, prevalence of ID, IDA 

and anemia were similar in the both group (p>0.05). 

After 20 weeks of nutrition intervention, the prevalence 

of anemia was lower in the intervention group 28% 

compared to 76% (p= 0.0007). The prevalence of ID 

was not statistically different (p>0.05) between the 

intervention group (56%) compared to the control group 

(68%) (table 6). IDA was lower in the intervention 

group (32%) compared to the control group (64%) 

(p<0.05). Generally, at the end of study, the findings 

showed that the iron status of children of both group had 

improved. 

 

Indicators Control group (n = 25) n (%) Intervention group (n = 25) n (%) p 

ID       

Before supplementation  25 (100) 25 (100) NS 

After supplementation 17 (68) 14 (56) 0.38 (NS) 

IDA       

Before supplementation  25 (100) 25 (100) NS 

After supplementation 16 (64) 08 (32) 0.02* 

Anemia       

Before supplementation  25 (100) 25 (100) NS 

After supplementation 19 (76) 07 (28) 0.0007** 

 

Data are expressed as n (%); NS: Not significant (p > 0.05); *Significant at p< 0.05; **Significant at p< 0.01; 

Comparison between group using Chi square test. 

 

Table 6: Prevalence iron deficiency (ID), iron deficiency anemia (IDA) and anemia before and after nutrition 

intervention. 
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4. Discussion 

The aim of this study was to assess the effect of 

nutrition intervention among children aged 6-23 months 

suffering from IDA in the West region of Cameroon. An 

improvement of nutrition knowledge of mothers of 

intervention group was observed at the end of nutrition 

intervention. Some mothers had realized the importance 

of good dietary diversification practices for young 

children. Some eating practices were improved. This 

study showed that nutrition education of mothers of 

control group had positive impact but not significant on 

prevalence of anemia among these children. Indeed, the 

weekly follow up of children, the educational talks with 

the mothers during the iron supplementation period 

could explain the better score of nutrition knowledge of 

the mothers in the intervention group compared to that 

of the control group. These results are similar to those 

obtained by [22-29] with 1,8 % of reduction of 

prevalence of anemia among adolescent girls aged 12 to 

17 years in the intervention group compared to those in 

the control group after a nutrition education campaign 

combined with identification and promotion of iron rich 

foods during 9 months. A study conducted in Morocco 

on assessment of nutritional knowledge of athletes in 

Kenitra revealed that the nutritional knowledge score 

(NKS) was relatively low (2.12/5 ± 1.08). The 

significant difference (NKS) between groups with 

nutritional education (3.75/5 ± 1.03) and without 

nutrition education (1.90/5 ± 1.09) (p <0.0001). The 

authors concluded that the (NKS) can predict the level 

of nutrition education [30-35]. 

 

We have observed a positive but not significant 

improvement in the anthropometric parameters of the 

children of intervention group after nutrition 

intervention. The amount of iron intake and absorbed 

affected weight gain in supplemented children and the 

effect of iron supplementation on stunting was 

inconclusive. Others studies reported the same results in 

a similar population of children in Indonesia where a 

positive but not significant improvement (p = 0.89) in 

the height for age, weight for height (p = 0.06) and 

weight for age (p = 0.77) z-scores were observed after 4 

months of iron supplementation [30]. In another similar 

study in Burkina Faso, the author reported that the 

height for age z-scores of children aged 6 to 23 months 

after 6 months of iron, folates and vitamin A 

supplementation did not significantly improve (p = 

0.33) [31]. Improvement in the anthropometric 

parameters of children after iron supplementation 

remains inconclusive. Indeed, some authors think that 

iron supplementation does not directly influence weight 

gain in children [22,32]. However, other authors have 

shown that micronutrient (iron, zinc, multivitamins) 

supplementation could significantly improve the 

anthropometric parameters, mental and psychomotor 

development of supplemented children, provided that it 

is carried out over a long time [27,33,36].  

 

Study findings revealed an increase of serum ferritin 

from 25, 23 to 28, 93 µg/dL (an increase of 3.7 µg/dL) 

and significant increase of hemoglobin level from 10.41 

to 11.46 g/dL (an increase of 1.05 g/dL) in the 

intervention group. However, no improvement was 

observed in serum ferritin and hemoglobin levels in the 

control group. The results are similar to findings from 

studies conducted in Indonesia and Bangladesh [26,27] 

where six months of iron supplementation among 

children aged 6-12 months significantly improved iron 

status. The authors conclude that iron and folic acid 

supplementation increased hemoglobin, serum ferritin, 

and significantly improved the iron status of 

supplemented children. These findings corroborates 

earlier studies in Zanzibar [28] where 12 months of iron 

supplementation among children aged 6-59 months 

significantly improved (p= 0.015) hemoglobin level of 

children. In a study carried out on the health benefits 

and risks of iron supplementation, the findings revealed 
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that iron supplementation in children under 59 months 

considerably improved the hemoglobin level and iron 

status of children [22]. 

 

At the end of nutrition intervention, an increase in iron 

status of the children in the control group, with a 

reduction of 36% of IDA, 32% of ID and 24 % of 

anemia was observed. An improvement in serum iron 

and transferrin saturation was observed among the 

children in control group. This could be explained by 

the beneficial effects of nutrition education. We 

observed a significant reduction in anemia and iron 

deficiency anemia in the intervention group compared 

to the control group. Iron supplementation is dependent 

on the renewal cycle of intestinal cells (5-6 days) and 

their capacity to absorb iron [23,24]. Also, an 

international study on iron supplementation among 

children showed that approximatively 23% of children 

remained anemic after 6 months of daily micronutrient 

supplementation comprising of 10 mg of iron, in 6 

month old children, where the prevalence of anemia was 

67.1% before the supplementation [25]. 

 

This is the first study conducted in Bangang village, 

West region of Cameroon. Iron supplementation 

combined with nutrition education is a good strategy to 

reduce significantly the prevalence of anemia. However, 

this strategy did not completely correct the disease 

probably because the duration of treatment, which was, 

20 weeks and a state of chronic malnutrition already 

present among these children. This strategy would be 

gradually replaced by good dietary diversification 

practices in the household by encouraging the 

consumption of foods rich in micronutrients and 

vitamins which have a positive relation with iron 

metabolism such as fruits (oranges, papaya, lemons and 

eggs), vegetables, and animal products. For this reason, 

the findings obtained o ur pilot study could be used in 

others rural areas where we have the same nutritional 

problems. 

 

5. Conclusion 

The study findings demonstrate that 20 weeks of 

nutrition intervention can significantly reduce iron 

deficiency anemia among children in this community. 

However, this strategy to fight against anemia remains a 

short term solution. It would therefore be necessary to 

strengthen nutritional educational programs for mothers, 

particularly promotion of exclusive breastfeeding (the 

first 6 months) and good dietary diversification 

practices of children (6 to 24 months) based on local 

foods rich in animal and vegetable proteins. This would 

improve the long term nutritional status and iron status 

of children. 
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