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INTRODUCTION 

Anaemia is one of the common clinical illnesses affecting 

most of the school going children. The causes may be 

multi-factorial in different age groups ranging from 

congenital disorders in neonates to malignancy in older 

age group. Anaemia is a condition which results from a 

reduction in haemoglobin concentration or reduction in 

red blood cell number or both resulting in lower ability of 

oxygen delivery to support the body’s activities. Globally 

as per the WHO statistical data, the prevalence of 

anaemia among school age children ranges from 12-

60%.1 The consequences of anaemia among school age 

children results in lowered resistance to disease, 

increased susceptibility to infection, poor cognitive 

development, impaired physical development, poor 

school performance and reduced work capacity with 
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ABSTRACT 

 

Background: Intestinal parasitic infections are one of the neglected tropical diseases listed by world health 

organization. Parasitic infections among school going tribal children cause significant anaemia and malnutrition. Our 

study mainly focused on estimating the prevalence of intestinal parasitic infections and focused on iron deficiency 
anaemia among the tribal school going children.  

Methods: A prospective study for one year was conducted at a tertiary care hospital and study group was tribal 

children from hostels and schools. Ethical committee approval was obtained and study included collection of socio 

demographic data, anthropometric data, stool examination for intestinal parasitic infections, Hb% estimation by 

“Hemocue globinometer Hb 301 System” a portable hemometer for Hb estimation. S. iron, S. transferrin and Total 

iron binding capacity were also estimated. Statistical analysis was performed by using SPSS version 20 and analyzed. 

P value <0.05 was considered significant. 

Results: This 428 study participants with 66.36% boys and 33.64% girls were enrolled. The prevalence of parasitic 

infections was 42.06%. Protozoal infections were 41.11% when compared to helminthic infections (26.67%) and 

mixed infections in 32.22%.  Entamoeba histolytica was the predominant protozoal parasite identified (30%) and 

Ascaris lumbricoides among the helminthic infection (13.3%). Presence of anaemia in the present study population 
was 11.21% and among the study group with parasitic infections it was 66.67%. 

Conclusion: To conclude, regular deworming practices, awareness regarding hand washing practices, iron and folic 

acid supplementation irrespective of nutritional status and health education could significantly reduce the incidence of 

anaemia associated with intestinal parasitic infections. 
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impaired social and economic development of the 

country.2  

Intestinal parasitic infections are one of the neglected 

tropical diseases listed by world health organization. Soil 

transmitted helminthic infections constitutes 80% of the 
neglected tropical disease burden. These infections also 

impose serious socioeconomic impact on the 

development of the nation. The most common parasitic 

infections are helminthic such as Ascaris lumbricoides, 

Strongyloides, Trichuris trichura and protozoal like 

Entamoeba histolytica, Entamoeba coli and Giardia 

intestinalis. The causes of anaemia in parasitic infections  

are by reducing iron uptake from the intestine, directly 

sucking blood and destructing the mucosal structure of 

intestine thereby interfering with the micronutrients 

absorption and iron metabolism. These multiple effects 

alter the host’s nutritional status leading to iron 
deficiency and immune system and then alter their 

immune mechanism. These conditions become a vicious 

cycle that imparts the quality of life of children.3 These 

parasitic infections are prevalent in areas of poor 

sanitation, practising improper hygienic practices and 

inadequate health care services. The effects of these 

parasitic infections are not limited to morbidity but 

extend to poor cognitive performance, malnutrition, 

anaemia, decreased school attendance and increased 

susceptibility to opportunistic infections. Hence our study 

mainly focussed on estimating the prevalence of 
intestinal parasitic infections and focussed on iron 

deficiency anaemia among the tribal school going 

children.  

METHODS 

The present prospective study was conducted at a tertiary 

care hospital by the department of Paediatric for a period 

of 12 months from January 2018 to December 2018. The 

study was presented before the institutional ethical 

committee and was approved. The guidelines of the 

committee were followed strictly throughout the study. 

The study details were clearly explained to all the parents 

or guardians and schoolteachers and written informed 
consent was obtained from them. The study group 

involved were all the school going tribal children 

between 6-15 years of age residing in the tribal welfare 

hostels and schools. Four hostels and two schools located 

in the study area were identified and data was collected 

from all the participants who consented for the study. The 

details and purpose of the study was clearly explained to 

the school authorities and permission was obtained for 

the study. The list of the students were obtained from 

both the hostels and filtered based on the inclusion 

criteria. Children diagnosed with parasitic infections were 

treated as per management protocol. 

The data collection process involved three steps: 1. 

Interviewing the parents, guardians and teachers. 2. 

Measuring the anthropometric details and 3. Stool 

collection and Haemoglobin estimation by finger prick 

using “Hemocue globinometer’ and laboratory estimation 

of S. ferritin, S. Iron and Total iron binding capacity 

(TIBC). 

Data for the study was collected by interviewing the 

participants, parents and teachers which was prepared in 
a structured questionnaire format. The data include socio 

demographic details, dietary habits, hand washing 

practices, type of toilets used by them, defecating 

practices and history of any anti parasitic infections and 

medications for past three months.  School performance 

was assessed by using the previous scores, absenteeism 

from schools Parents not consented for the study, 

students who were unable to give stool and blood 

samples, known cases of anaemia, history of iron medical 

supplementation and history of anti-parasitic medication 

for past three months period were excluded from the 

study.  

Weight of each participant was noted by using digital 

weighing scale and rounded to nearest 0.1 kilograms. 

Height was measured by using a Stadiometer and 

rounded off to nearest 0.1 cms. 

The parents and students were clearly explained about 

procedure of collection of stool. Stool collection 

containers were distributed to all the participants and a 

minimum of one gram of collected stool was sent to 

central microbiology laboratory for examination for 

parasites. Concentration of Haemoglobin was estimated 

by finger prick blood sample using “Hemocue 
globinometer Hb 301 System” which is a portable battery 

operated Hb meter used for haemoglobin determination 

in the field. Four ml of blood was collected and sent to 

biochemistry laboratory for serum Iron, Ferritin 

estimation and TIBC (Total Iron binding capacity). 

Statistical analysis 

The collected data was entered in Microsoft excel sheet 

primarily and corrections were done. The corrected data 

was transferred into SPSS software version 20. (SPSS 

Inc. Chicago. USA) The descriptive data was given as a 

means with standard deviations, frequency counts and 

percentages. Association between two qualitative 
variables was explored using Chi-square test and 

statistical significance was meant if P value <0.05. 

RESULTS 

In the present prospective study, a total of 428 tribal 

students who fulfilled the inclusion criteria were enrolled. 

A clear male study population dominance with 284 boys 

(66.36%) and 144 girls (33.64%) were present.  

All the children were from Grade- 2 to Grade-10. 

Majority of the study participants were in the age group 

of 11-15 years (59.35%) and 40.65% in the age group of 

6-10 years. The mean age of the study participants was 
11.25±6.5 years and the range was from 6-15 years. 



Kumar SR et al. Int J Contemp Pediatr. 2019 Sep;6(5):1893-1897 

                                              International Journal of Contemporary Pediatrics | September-October 2019 | Vol 6 | Issue 5    Page 1895 

Mean age of boys in the study was 11.21±1.8 years and 

female was 10.65±3.8 years. 

Table 1: Socio demographic variables of cases in the 

study. 

Variable No % 

Sex 

Male 284 66.36 

Female 144 33.64 

Age distribution 

6-10 years 174 40.65 

11-15 years 254 59.35 

Dietary habits 

mixed diet 108 25.23 

hostel diet 320 74.77 

Hygienic practices 

Washing hands after toilets  

yes 158 36.92 

no 270 63.08 

Washing hands before food 

yes 188 43.93 

no 240 56.07 

Defecating practice 

Sanitary latrine 248 57.94 

Open field 180 42.06 

Absenteeism (Days) 

≤ days (Low) 284 66.36 

≥5 days (High) 144 33.64 

Anthropometric measurements 

Height (In Cms) 

103-122 84 19.63 

123-142 184 42.99 

143-162 124 28.97 

163-182 24 5.61 

>182 12 2.80 

Weight (In Kgs) 

15-34 104 24.30 

35-54 175 40.89 

55-74 84 19.63 

>75 65 15.19 

Malnutrition 

Undernourished 124 28.97 

Not undernourished 304 71.03 

This 74.77% (320/428) had hostel diet when compared 

with 25.23% (108/428) who had mixed diet. Hostel diet 

comprises a balanced diet whereas mixed diet was 

prepared in home and was lacking essential 

micronutrients as per the age requirements. In the present 

study it was observed that 63.08% of students were not 

washing hands after toilets and 56.07% were not washing 

hands before food consumption. This reflects the poor 
educational knowledge and lack of awareness among the 

children regarding hygienic health practices. It was also 

observed that 42.06% of children were practising open 

field defecation due to improperly maintained toilets in 

the schools and hostels. Lack of awareness regarding 

sanitary latrine practices was observed only in very few 

(<2%) in our study. Table 1 Around 33.64% of 

participants were absent for more than the 5 days during 

one month period which was obtained from the school & 

hostel caretaker of the students.  

Table 2: Types of parasites identified in study group. 

Types of Parasites No % 

Entamoeba histolytica 54 30 

Giardia lamblia 20 11.1 

Ascaris lumbricoides 24 13.3 

Trichuris trichura 8 4.4 

Ancylostoma duodenale 16 8.9 

E. histolytica and G. lamblia 23 12.8 

Ascaris lumbricoides and E. 

histolytica 
20 11.1 

Ascaris and Trichuris 5 2.8 

Ancylostoma and E. histolytica 10 5.6 

In the present study, anthropometric readings of the 

participants, regarding height and weight were recorded 

following standard guidelines. 43% of the participants 

were between 123-142 cms in height and 40.89% were 
between 25-54 kg in weight.29% of the children were 

undernourished based on the anthropometric recordings 

in our study. 

Table 3: Laboratory parameters of study participants. 

Hb% (<11.5g/dl) No % 

Yes 48 11.21 

No 380 88.79 

Serum Iron      

Normal  369 86.21 

Less than <50 µg/ml) 59 13.79 

Serum ferritin     

Less than <12 µg/ml) 10 2.34 

Normal  418 97.66 

TIBC      

High (> 346 µg/ml) 38 8.88 

Normal  390 91.12 

Out of the 428 study participants the prevalence of 

parasitic infections was 42.06% (180/428) with 

predominant distribution of protozoal infections (41.11%) 

when compared to helminthic infections (26.67%) and 

mixed infections in 32.22%.   

Table 2 summarizes the type of parasitic infections in the 

present study. Entamoeba histolytica was the 

predominant protozoal parasite identified (30%) and 

Ascaris lumbricoides among the helminthic infection 

(13.3%). Among the mixed infections, entamoeba 
histolytica and giardia lamblia was the commonest 

(12.8%) followed by Ascaris lumbricoides and E. 

histolytica (11.1%). Other lefewerrommon parasites are 
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summarized in table 2. In conclusion, single infections 

were more common than co-infections. 

The presence of anaemia in the present study population 

was 11.21% (48/428) and among the 48 cases with 

anaemia only 32 were identified with parasitic infections. 
13.79% of study cases were observed with S. iron levels 

<50 µg/ml. 2.34% of cases had serum ferritin <12µg/ml 

and total iron binding capacity (TIBC) was higher in 

8.88% of cases. Among the identified cases of anaemia 

all of them were of moderate type and no cases of severe 

anaemia were noted. Table 3. 

DISCUSSION 

Anaemia among the school going children is one of the 

major illness which is missed or neglected because of 

lack of specific clinical findings or unawareness about the 

clinical condition. The exact prevalence of anaemia 

among the school children are overrated or 
underestimated because of wide differences in the dietary 

habits, hygienic conditions and various multiple 

etiological factors associated with the area and region. 

Intestinal parasitic infections among the children are one 

of the common neglected and important causes of 

malnutrition and anaemia. The prevalence of intestinal 

parasitic infections and anaemia among the school 

children are widely studied and also are differing from 

region to region based on multiple factors and 

considerations. In our present study the prevalence of 

intestinal parasitic infections was 42% which is quite 
high than other studies which were done in India and 

abroad. The reason behind the high prevalence in our 

study is the study participants were all the tribal school 

children who are underexposed to national health 

programmes and lack proper sanitary conditions. The 

children are also exposed to inadequate sanitary 

conditions in the hostels and families.   

However the findings of our study were in accordance 

with the findings of Tsuyuoka et al, in Brazil and Okyay 

et al, in Turkey, where the prevalence among school 

children was found to be 42% and 31.8%, respectively.4,5 

In India, a wide variation in the prevalence of parasitic 
infection is noted in different studies from different 

regions was found to be as low as 11.4% in a study 

conducted by Kotian et al, in Uttarakhand, 23.4% in a 

study conducted by Mareeswaran et al. in Tamil Nadu, 

30.11% in a study conducted by Rai et al. in Nepal, and 

as high as 63.9% in a study conducted by Ashok et al, 

among school children in Andhra Pradesh.6-9 These wide 

differences are due to heterogeneity of study populations, 

socio demographic characters and various study 

locations. 

In the present study, protozoal infections were 

predominant than helminthic infections and mixed 

infections which was similar to the findings in the study 

of Chajhlana S P S, et al.10  In our study Entamoeba 

histolytica was the most common parasite (30%) 

followed by Ascaris lumbricoides (13.3%), similar 

findings were reported in study findings of Shariff ZM, et 

al.11 In the mixed infections, protozoal infection with 

Entamaoeba and Giardia was the commonest (12.8%). 

Findings of our study suggest that since majority of 

parasitic infections are protozoal, it shows that feco‑oral 

contamination of food and water is high in the study area 

and study population. 

In the present study, 42.06% of study group were 

practising open field for defecation. This high percentage 

may be due to the study group selected who are tribal 

children as compared to various studies where study 

group was mainly rural children who practise sanitary 

latrine for toilets. As described in many studies earlier 

open field defecation increases the risk of intestinal 

parasitic infections. In our study the prevalence of 
parasitic infections were higher among study participants 

who did not follow adequate hand washing practices 

before food and after going to toilets. Similar results were 

observed in the study findings of B. Amare et al.12 

Findings of our study strongly suggests the need to 

increase health awareness and hand washing practices 

among the school going children to reduce the incidence 

of intestinal parasitic infections. In the present study, diet 

had no significant role in the presence of parasitic 

infections however our finding was contrary to the 

finding of Egger RJ, et al.13 A study report by Rati and 
Jawadagi revealed that parasitic infections were 

predominant among those with vegetarian diet.14 The 

prevalence of intestinal parasitic infections among the 

undernourished in our study was 12% which is similar to 

the findings in the study of Garba C, et al.15 

The prevalence of anaemia in our study group was 

11.21% and among the study group with anaemia, 

66.67% were identified to have intestinal parasitic 

infections. A statistically significant association was 

observed between anaemia and parasitic infections in our 

study. Similar findings and association was reported in 

the findings of Melwani et al., Soman et al. who reported 
the prevalence of 175 and 18% in their study.16,17 These 

findings suggest that parasitic infections and coexisting 

anaemia are significant health problem and need to be 

intervened with increasing awareness to increase the 

overall health and wellbeing of the tribal children.   

CONCLUSION  

To conclude, regular deworming practices, awareness 

regarding hand washing practices, iron and folic acid 

supplementation irrespective of nutritional status and 

health education could significantly reduce the incidence 

of anaemia associated with intestinal parasitic infections. 

Findings of our study suggest that anaemia associated 

with intestinal parasitic infestation is significant public 

health problem among school going tribal children. 

Hence necessary interventional measures such as health 

education to school children, about various personal and 
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environmental hygiene practices and maintaining a good 

balanced diet could significantly alter the health status of 

the children and the society in total. 
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