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1. INTRODUCTION 

The transitional period from childhood to 

adulthood is commonly called adolescence. As 

defined the World Health Organization (WHO, 

1997), “Adolescence is the period of life 

between 10 and 19 years of age”. Specific 

biological changes occur during adolescence. In 

girls, this is the time when physiological 

preparation for motherhood takes place 

Adolescents constitute about 20% of the total 

population in the countries of South East Asia 

including Bangladesh (WHO 2006). 

1.1. Adolescent Pregnancy 

 The problem of poor dietary iron intake is the 

traditional practice of early marriage in many 

countries of the SEA Region (DHSs and 

Thailand MICS 2005-06)/ (WHO, 2011). Onset 

of pregnancy during adolescence further 

increases demands for iron and contributes to 

aggravating iron deficiency and IDA. In India 

47% and in Bangladesh and Nepal over 50% 

girls are married by the time they are 18 years of 

age. In Indonesia, Thailand and Sri Lanka girls 

are married by 18. Early marriage is frequently 

associated with early pregnancy (WHO 2011).  

1.2. Infectious Diseases and Parasitic 

Infections 

The frequent occurrence of infectious diseases 

and parasitic infestation among developing 

countries further increases requirements for 

iron, chances of negative iron status and IDA. 

The prevalence of anaemia was double infested 

girls (53.6%) compared to those who were not 

infected (25%) (WHO, 2011). In Asia and Latin 

America, roundworm and hookworm infections 

rank after tuberculosis and diarrhoeal diseases 

(Polowski 1984). In Bangladesh, As. 

lumbricoides, An. duodenale, T. trichura, 

Enterobius vermicularis and E. histolytica, 

Giardia lamblia are common (Rowsan, 1993; 

Banu et al., 2003; D’Silva et al., 2003; Uddin et 

al., 2005; Khanum et al., 2008, Banu et al., 

2011, Banu et al., 2013). Multiple infections 

with several different parasites are common and 

their harmful effects are often aggravated by 

Abstract 

The present study was conducted on 1570 adolescent girls (aged 10-19 years) in rural, urban and slum areas 

in and around Dhaka city to investigate the association of parasitic infestation with anaemia and 

reproductive status of them. About one third (33.50%) of the adolescent girls were found to be infected with 

protozoan and helminth parasites. Anaemia was reported 32.22% among the adolescent girls and was higher 

(46.74%) among the married than unmarried girls (29.15%) which was statistically significant (p<0.000). 

Anaemia was highest (70%) among pregnant girls of 14-15 years’ age while, the married girls found the 

highest (40.26%) in age group of 18-19 years. Highest prevalence of infestation (83.33%) was observed 

among the married girls in the age group of 10-11 years. But in case of unmarried girls, highest prevalence 

(42.45%) was in the age group 12-13 years. Highest pregnancy rate (45%) was observed in 18-19 years and 

6.66% of the married adolescent girls experienced their third time pregnancy. Pregnant girls with abortion/ 

miscarriage/ stillbirth history was significantly associated (χ2=6.12, p<0.01) with parasitic infection. The 

exposure (pregnant girls who were faced abortion/miscarriage/stillbirth) was positively associated with 

parasite infection (OR=5.17 and risk of exposure was 2.47 times higher risk than nonexposured to cause 

parasitic infection.        

Keywords: Adolescent girls, anaemia, parasitic infestation, early marriage, pregnancy. 

 

*Corresponding Author: Hasina Banu, Department of Zoology, University of Dhaka, Dhaka 1000, 

Bangladesh, Email:hamida_khanum@yahoo.com 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Reproductive Health of the Adolescent Girls: Parasitic Infestation and Anaemia  

 

ARC Journal of Public Health and Community Medicine                          Page |28 

coexistent malnutrition or micronutrient 

deficiencies (WHO, 2002). In Bangladesh it was 

found that 58-90% of 4-13 years old children 

harboring As. lumbricoides and 60% of 1-40 

years old people suffer from E. vermicularis 

infection (Banu et al., 2003; D’Silva et al., 

2003). WHO (1994) and Lee et al. (2000) 

reported iron deficiency anaemia during acute 

infections with malarial parasites and chronic 

infections of intestinal parasites with with the 

hemoglobin status of human hosts.  

1.3. Adolescence and Pregnancy Regarding 

Parasitic Infection and Anaemia 

Intestinal helminth infection affects millions of 

women of reproductive age in developing 

countries (Gillespie and Johnston, 1998). 

Hookworms cause chronic intestinal blood loss 

by attaching the mucosa of intestine and 

ingesting tissue and blood, and it was estimated 

that some 44 million women were both pregnant 

and infected with hookworm (Bundy et al., 

1995). Infection during pregnancy could 

compromise maternal perinatal health and 

nutritional status (Weigel et al., 1996; Santiso 

1997). Prevalence of anaemia among pregnant 

women in developing countries average 56% 

with a range of 35% to 100% among various 

regions of the world (WHO, 1992). South Asian 

regional anaemia prevalence has been estimated 

to be 75% among pregnant women, the highest 

in the world (WHO, 1998). The prevalence of 

anaemia to be 73% in Nepal with 88.9% women 

infected with helminths (Dreyfuss et al. 2000). 

Anaemia in pregnancy is considered one of the 

major risk factors contributing to maternal 

deaths in developing countries (AbouZahr and 

Royston, 1991). Haemorrhage, eclampsia and 

infections were the three major causes of 

maternal deaths. Since it reduces resistance to 

blood loss, death may occur from bleeding 

associated with normal delivery.  

The reproductive cycle in pregnancy, childbirth 

and lactation are nutritionally demanding and 

adolescent mothers face these demands while 

they are still growing and developing (Tanner 

1990). Adolescent pregnancy probably 

contributes to the very high maternal fetal 

mortality rates in the developing countries 

(Harrison et al. 1985). Teenage mothers are an 

increased risk of having preterm deleveries and 

stillbirth. This is attributed to the competition 

between extra demand of the fetal growth and 

requierements for maintaining skeletal 

maturation and menarche (Naeye 1981).  

Young still growing adolescent even when 

match for nutritional status, have asmaller 

newborns than adult mothers (Frisancho et al., 

1985).  Uddin et al. (2005, Sanderowitz 1995) 

reported high prevalence of anaemia (96.87%) 

among the infested adolescent girls. Helen 

Keller International/ Institute of Public Health 

Nutrition (1999) through National Vitamin A 

suggest that 43% of adolescent girls were 

anaemic. The present study was undertaken to 

investigate the prevalence of parasitic 

infestation, anaemia and reproductive status of 

the adolescent girls from rural, urban and slum 

settings of Bangladesh and to correlate the 

relevant parameters.  

2. MATERIALS AND METHOD 

The present investigation was a cross sectional 

study with a sample size of 1570 adolescent 

girls (aged 10-19 years) conducted during the 

period of June 2006 to May 2009. Six study 

areas are located in Dhaka District, Bangladesh 

representing rural (Kamrangirchar and Zinjira), 

urban (Savar and Lalbag) and slum areas 

(Mirpur and Mohammadpur). Faecal and blood 

samples were collected from adolescent girls 

and carried to the laboratory. The most 

recommended Formol Ether Concentration 

Method (Cheesbrough, 2004) was used for 

faecal sample examination and Finger prick 

blood was collected from each adolescent to 

measure their hemoglobin level instantly in the 

field with sahli hemoglobinometer according to 

WHO (1992, 1994). 

3. RESULTS AND DISCUSSION  

The present investigation was conducted to 

determine their gastrointestinal parasitic 

infestation, measurement of hemoglobin to 

determine the level of anaemia, nutritional 

status, reproductive health condition, 

socioeconomic aspects.  

3.1. Reproductive Health of the Adolescent 

Girls in Respect to Parasitic Infestation 

Percentage of married adolescent girls was 

found to increase with the increase of age. An 

abroupt increase was observed from 12-13 to 

14-15 years’ age group when the percentage of 

married girls rose from 2.43% to 23.9%. The 

highest percentage (40.26%) of married girls 

was found in age group 18-19 years (Fig. 1).   



Reproductive Health of the Adolescent Girls: Parasitic Infestation and Anaemia  

 

ARC Journal of Public Health and Community Medicine                          Page |29 

 

Fig1. Percentage of adolescent girls of different age 

groups according to their marital status 

Highest prevalence of infestation (83.33%) was 

observed among the married girls in the age 

group of 10-11 years followed by 72% in 12-13 

years age category.  But in case of unmarried 

girls, highest prevalence (42.45%) was observed 

in the age group 12-13 years. The prevalence of 

anaemia was higher in rural areas where 58.13% 

and 57.14% of the married girls were found to 

be anaemic in Kamrangirchar and Zinzira 

respectively (Table 1). In the present 

observation, percentage of anaemia was much 

higher among the married girls than the 

unmarried grls in each age group as well. It was 

also noted that the highest percentage of 

anaemia from married adolescent girls who got 

marry in too early period of age (Table 1).  

Marital status of the adolescent girls was 

significantly associated (χ2=6.00, p<0.01) with 

parasite infection. The exposure (married girls) 

was positively associated with parasite infection 

(OR=1.42). Risk of exposure was 1.25 times 

higher risk to form parasitic infection than non 

exposure (unmarried girls). Percentage of 

Anaemia among married and unmarried girls 

recorded as 46.74% and 29.15% respectively. 

The difference was statistically significant 

(χ2=29.40, p<0.000). The results (OR=2.11) 

showed that exposure (married girls) was 

positively associated with anaemia. Risk of 

exposure was 1.59 times higher risk to cause 

anaemia than the non exposure (unmarried 

girls). Occurrence of anaemia was highest 

(66.66%) among married adolescent girls in 10-

11 years age groups whereas less prevalence 

(14.74%) was found in unmarried girls in the 

same age group (Table1; Fig. 2).   

 

Fig2. Occurrence of anaemia in different age groups 

of the adolescent girls according to their marital 

status. 

Table1. Association of parasite infection and anaemia with marital status  

 Positive infection 

n ( % ) 

Negative infection 

n ( % ) 

Anaemic  

n  ( % ) 

Not Anaemic  

n ( % ) 

Married girls 105 (40.22%) 156 (59.78%) 122 (46.74%) 139 (53.26%) 

Unmarried girls 421 (32.16%) 888 (67.84%) 384 (29.33%)  925 (70.67%) 

Statistical analysis Chi-square (χ2) = 6.00, p< 0.01 

Odds Ratio (OR) = 1.42,  

Chi-square (χ2) = 29.40, p<0.000 

Odds Rratio (OR) = 2.11,  

Chi-square (χ2) = 6.00, p< 0.01   Odds Ratio (OR) = 1.42, Relative Risk        

3.2. Status of Pregnancy Among the 

Adolescent Girls 

Among all age groups, the highest pregnancy 

rate (45%) was observed in 18-19 years and 

6.66% of the married adolescent girls 

experienced their third time pregnancy. Among 

all of married girls, 22.60% were experienced in 

pregnancy at different frequency (Table 2; Fig.  

3). Although, lowest cases of pregnancy were 

observed in 14-15 years’ age group but the 

percentage of parasitic infection was highest 

(60%) in that age groups. In contrast, total 

number of adolescent girl’s experience in 

pregnancy was higher in the age group 18-19 

year while the prevalence of infestation was 

found lower (33.3%) than the age group 14-15 

years (Table 2). Percentage of anaemia among 

the all age group was recorded as 62.71%. The 

highest (70%) anaemic cases were observed in 

14-15 years’ age group followed by 66.66% 

anaemic cases belonged to the 18-19 years’ age 

category.
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Table2. Number of pregnancy in different age groups of the adolescent girls. 
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10-11 12 0 0.00 0 0.00 0 0.00 0 0.00 12 100.00 

12-13 50 0 0.00 0 0.00 0 0.00 0 0.00 50 100.00 

14-15 71 10 14.08 0 0.00 0 0.00 10 14.08 61 85.91 

16-17 68 14 20.58 8 11.76 0 0.00 22 32.35 46 6764 

18-19 60 17 28.33 6 10.00 4 6.66 27 45.00 33 55.00 

Total  261 41 15.70 14 5.36 4 1.53 59 22.60 202 77.39 

 

Fig3. Percentage of anaemia with the occurance of abortion/ miscarriage/ still birth among the adolescent girls. 

The highest percentage of pregnancy was 45% 

among the married adolescent girls aged 18-19 

years Pregnancy status of the adolescent girl 

was not found significantly associated (χ2=2.27, 

p>0.05) with parasite infection. The exposure 

(pregnant girls) was not positively associated 

with parasite infection (OR=0.61 and risk of 

exposure was 0.75 times higher risk than non 

exposure (not pregnant) to form positive 

parasitic infection (Table). Pregnancy status of 

the adolescent girls was highly significantly 

associated (χ2=7.00, p<0.008) with Anaemia. 

The exposure (pregnant girls) was positively 

associated with Anaemia (OR=2.3) and risk of 

pregnant girls 1.43 times higher risk to cause 

Anaemia than non exposers (not pregnant girls) 

cause Anaemia (Table 2). 

It appears, a remarkable percentage of pregnant 

adolescent girls faced abortion/ miscarriage/ 

stillbirth during their pregnancy.  Out of total 

pregnant girls of all age groups, 30.5% were 

found to experience abortion/ miscarriage/ 

stillbirth. Age specifically, 18-19 years’ group 

showed highest rate (33.33%) of abortion/ 

miscarriage/ stillbirth. It was revealed that 

parasitic infection was very much common 

among the pregnant girls who frequently faced 

abortion/ miscarriage/ stillbirth. The highest 

prevalence (80%) of infestation was noted in 16-

17 years’ age group. Overall prevalence among 

all age groups was 64.7% (Table 3 and 4) 

3.3. Occurrence of Abortion/ Miscarriage/ 

Still Birth among the Adolescent 

Minimum third time abortion / miscarriage/ still 

birth were prevalent among 16-19 years’ girls. 

Hundred percent of the girls were found to be 

Anaemic who were faced second to third time 

abortion/ miscarriage/ stillbirth (Table 4). It is 

evident from the figure 17, the Anaemic cases 

increased drastically with the frequency of the 

abortion/ miscarriage/ still birth. Hundred 
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percent (100%) of the girls were aneamic who 

faced second to third time of abortion/ 

miscarriage/ still birth. Pregnant girls with 

abortion/ miscarriage/ stillbirth history were 

significantly associated (χ2=6.12, p<0.01) with 

parasitic infection. The exposure of among the 

adolescent girls in relation to different age 

groups. pregnant girls who were faced parasite 

infection (OR=5.17 and risk of exposure was 

2.47 times higher risk than non exposured girls 

to cause parasitic infection (Table 5). The 

exposure was positively associated with 

anaemia (OR=1.63) and risk of pregnant girls 

suffered from abortion/ miscarriage/ stillbirth 

1.3 were times in higher risk to cause anaemia 

than non exposers  

Table3. Relationship between parasitic infestation and status of pregnancy in different age groups of the 

adolescent girls 
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10-11 12  0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00 12 10 83.33 

12-13 50  0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00 50 36 72.00 

14-15 71 10 6 60.00 0 0 0.00 0 0 0.00 10 6 60.00 61 23 37.70 

16-17 68  14 3 21.42 8 4 50.00 0 0 0.00 22 7 31.81 46 11 23.91 

18-19 60  17 5 29.41 6 2 33.33 4 2 50.00 27 9 33.33 33 3 9.09 

Total 261 41 14 34.14 14 6 42.85 4 2 50.00 59 22 37.28 202 83 41.08 

Table4. Relationship of parasite infection with the occurrence of abortion/miscarriage/ still birth among the 

adolescent girls according to their age groups. 
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Occurrence of abortion/ miscarriage/ stillbirth and parasitic infestation 
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10-11 0 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00 

12-13 0 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00 

14-15 10 3 2 66.66 0 0 0.00 0 0 0.00 3 2 6.66 7 4 57.14 

16-17 22 3 2 66.66 2 2 100.00 0 0 0.00 5 4 80.00 17 3 17.64 

18-19 27 5 1 20.00 2 2 100.00 2 2 100.00 9 5 55.55 18 4 22.22 

Total  59 11 5 45.45 4 4 100.00 2 2 100.00 17 11 64.70 42 11 26.19 
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Table5. Percentage of anaemia with the occurrence of abortion/ miscarriage/ stillbirth 
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10-11 0 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00 

12-13 0 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00 

14-15 10 3 2 66.66 0 0 0.00 0 0 0.00 3 2 66.66 7 5 71.42 

16-17 22 3 2 66.66 2 2 100.00 0 0 0.00 5 4 80.00 17 8 47.05 

18-19 27 5 2 66.66 2 2 100.00 2 2 100.00 9 6 66.66 18 12 66.66 

Total 59 11 6 54.54 4 4 100.00 2 2 100.00 17 12 70.58 42 25 59.52 

Table6. Association of pregnancy with parasitic infection among the adolescent girls 

 Infected cases n ( % ) No. of non infected cases n ( % ) 

No. of pregnant girls (n = 59) 22 (37.28%) 37 (62.71%) 

No. of non pregnant girls  (n = 202) 100 (49.50%) 102 (50.49%) 

Chi-square (χ2) = 2.27,   p>0.05 Odds Ratio (OR) = 0.61,  

Table7. Association of pregnancy with Anaemia among the adolescent girls. 

Pregnancy status of the married 

adolescent girls n = 261 

Status of Anaemia 

Anaemic cases n ( % ) Non Anaemic cases n ( % ) 

No. of pregnant girls (n = 59) 37(62.71%) 22 (37.28%) 

No. of non pregnant girls (n = 202) 85 (42.07%) 117 (57.92%) 

Chi-square (χ2) = 7.00, p< 0.008, Odds Ratio (OR) = 2.3,  

Table8. Association of parasitic infestation with pregnancy who faced or never faced to abortion/ miscarriage/ 

stillbirth. 

No. of pregnant girls with or without abortion/ 

miscarriage/ stillbirth history 

n = 59 

Status of parasite infected cases 

Infected cases 

n ( % ) 

Non infected cases 

n ( % ) 

No. of pregnant girls with abortion/ miscarriage/ 

stillbirth history = 17 

11 (64.70%) 6 (35.29%) 

No. of pregnant girls without abortion/ miscarriage/ 

stillbirth history = 42 

11 (26.19%) 31 (73.80%) 

Chi-square (χ2) = 6.12,   p<0.01, Odds Ratio (OR) = 5.17,    

Table9. Association of Anaemia with pregnancy (abortion/ miscarriage/ stillbirth) 

No. of pregnant girls with or without abortion/ 

miscarriage/ stillbirth history 

n = 59 

Status of anaemia 

No. of pregnant anaemic 

girls 

n ( % ) 

No. of pregnant non 

anaemic girls n ( % ) 

No. of pregnant girls with abortion/ miscarriage/ 

stillbirth history= 17 

12 (70.58) 5 (29.41) 

No. of pregnant girls without abortion/ miscarriage/ 

stillbirth history = 42 

25 (59.52) 17 (40.47) 

Chi-square (χ2) = 0.25,   p> 0.61 Odds Ratio (OR) = 1.63,  

The prevalence of anaemia is disproportionately 

high in developing countries due to poverty, 

inadequate diet, risky and high frequency of 

pregnancy and lactation and poor access to 

health services. Adolescent girls are particularly 

susceptible because of their rapid growth and 
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associated high iron requirements. It was also 

investigated that relative impacts of protozoan 

and helminth infections on nutrition, maraital 

status, risky pregnancy, abortion/ miscarriage/ 

stillbirth as well as socio economic condition 

and their personal hygiene etc. may play role on 

rising parasitic infection and anaemia.  

Large invsetigation have found that almost half 

of all women aged 20-24 are married by the age 

of 15 in Bangladesh, as are nearly one-fourth in 

India (24%) and one-fifth (19%) in Nepal. In 

Nepal, the median age at first marriage amongst 

girls is 16.4 years and in India, 24% of girls 

below 18 years are found to be married (WHO, 

2006). 

In the present study, 59 (22.6%) respondents 

experienced different frequency of pregnancies 

(Table 4, 7 and 8). Adolescent pregnancy is a 

worldwide problem, with 25% of women having 

their first child by the age of 19 years 

(Senderowitz, 1995). Despite the lower number 

of pregnant girls, the prevalence of parasitic 

infestation among them cannot be ignored 

(37.2%). Comparatively higher prevalence 

(60%) of infestation was observed among the 

adolescent girls who experienced their first 

pregnancy in the early age of 14-15 years.  In an 

Indonesian study, much higher prevalence 

(69.7%) was reported (Nurdiati et al. 2001).  

In the present study among the pregnant 

adolescent, 62.71% was found to be anaemic 

(table 9) which lower than Indian pregnant 

women (70%).  Decline in hemoglobin during 

pregnancy is partly due to hemodilution 

combinedly with rapid mobilization of maternal 

iron stores. Frequent pregnancy as well as poor 

consumption of heme iron and promoters of non 

heme iron absorptions togethr with high 

consumption of inhibitors of non heme iron 

absorptions lowers these reserves. However, 

anaemia in tropical countries has multiple 

contributory causes. Iron deficiency has been 

shown to be major cause. Moreover, the role of 

hookworm and T. trichura in causing iron blood 

loss and reduce absorption (Roche and Layrisse, 

1966; Layrisse et al., 1987; Pritchard et al., 

1991; Crompton and Whitehead, 1993).  

Anaemia often observed in pregnant adolescents 

who have poor nutritional and low 

socioeconomic status. Adolescent fertility rates 

found higher in Bangladesh, Bhutan, India and 

Nepal (WHO, 2006). Although, in present 

study, 16.62% adolescent girls were married, 

prevalence of parasitic infestation was 

comparatively higher than unmarried adolescent 

girls which eventually led higher incidence of 

anaemia. Parasitic infestation among the 

married adolescent who experienced their first 

pregnancy at the early age of 14-15 years was 

much higher (60%) and anaemia was alarmingly 

higher (62.71%) among them which might be 

due to faulty dietary habit, poor maternal 

reserve of iron and parasitic infestation (Fig. 1 

and Table 9).  

4. CONCLUSION 

The findings of the present study clearly 

indicate that anaemia was significantly higher 

(35%) amongst the infected adolescent girls 

than the non infected girls (30.6%) which 

reaffirms the fact that parasitic infection is one 

of single most contributory factors of anaemia 

among the adolescent girls.  Although 16.62% 

adolescent girls were married, prevalence of 

parasitic infestation was comparatively higher 

among them than unmarried adolescent girls 

which eventually led higher incidence of 

anaemia among the married girls. 

The most important and striking findings of the 

present study was influence of parasitic 

infestation among the married adolescent who 

experienced their first pregnancy at the early age 

of 14-15 years was much higher (60%). 

Moreover, the prevalence of anaemia was 

alarmingly higher (62.71%) among the pregnant 

adolescents which might be due to faulty dietary 

habit, poor maternal reserve of iron and the 

burden of parasitic infestation. All of the 

pregnant adolescent girls (100%) who 

experienced more than one time of abortion/ 

miscarriage/ stillbirth had anaemia and parasitic 

infestation. The adolescent girls of the rural and 

slum areas were more vulnerable to parasitic 

infestation than urban adolescent girls due to the 

differences in hygienic conditions, rate of 

literacy, malnutrition, status of anaemia, risky 

pregnancy and prevailing socioeconomic 

condition.  
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