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Abstract 

Anaemia is the common problem during pregnancy in developing countries like Nepal.  A total of 200 stool samples for 
parasitic infection and their haemoglobin level data were collected from the pregnant women visiting TUTH. The overall 
prevalence of intestinal parasitic infection and anaemic rate among pregnant women was found to be 35% and 50%. Among 
100 anaemic pregnant women 58 women were infected with intestinal parasites. The association of anaemia with intestinal 
parasitic infection was statistically significant (P > 0.05). The most dominant parasite among anaemic pregnant women was 
A. lumbricoides followed by H. nana. Total five different types of intestinal parasites were identified in this study. Among 
them A. lumbricoides (30.5%), H. nana 6(3%), E. histolytica 5(2.5%), T. trichiura 2(%) and S. stercoralis 2(1%) 
respectively. Pregnant women with single parasitic infection were found to be 64(32%) and multiple infection were 6(3%). 
Intensity of parasitic infection found to be 17(8.8%), 34 (17.0%) and 17 (9.5%) for light, moderate and heavy infection. 
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1. Introduction  

Intestinal parasitic infection (IPI's) caused by pathogenic helminth and protozoan species are endemic 
throughout the world. The distribution of intestinal parasitic infection depends on many factors such 
as low socio-economic status (Nwizu et al. 2011, Mekonnen et al. 2014), poor sanitation and personal 
hygiene (Alene and Done 2014), lack of potable water (Wordemann et al. 2006, Amuta et al. 2010) 
etc, which stimulate the parasite infection.   

There are so many factors that cause anaemia during pregnancy among them parasitic infection is 
major in developing countries (Roberts et al. 2011). It is defined as a reduction in the oxygen carrying 
capacity of the blood which may be due to a reduced number of red blood cells, a low concentration 
of haemoglobin or a combination of both (Norton 2003).  Anaemia is regarded as a major risk factor 
for an unfavorable outcome of pregnancy. It has been associated with low birth weight and 
Intrauterine Growth Retardation (IUGR), (Acharya et al. 2004). Anemia in pregnancy is a major 
public health problem, especially in developing countries.   

The cause of anaemia in pregnancy includes Iron, Folate, Vitamin B12 and Vitamin A deficiency 
(Allen 2000). During pregnancy women might suffer with anaemia during first trimester (Bardishi 
2015), second trimester (Alene and Dohe, 2014) as well as third trimester (Lealem et al. 2015). 
Anaemia during pregnancy causes low birth weight (Acharya et al.  2004) and premature labour 
(Allen 1993). In developing countries intestinal parasites were considered as contributing factor of 
anaemia particularly helminth parasites were found responsible to cause anaemia (Dreyfuss et al. 
2000, Rodriguez-Morales 2006, Boye et al. 2014). Among the helminth most of author showed 
association between hookworm and anaemia (Dreyfuss et al. 2000, Brooker et al. 2008) in pregnant 
women while some author showed not only hookworm but also A. lumbricoides, T. trichiura and S. 
stercoralis were  prevalent among the anaemic pregnant women (Shah and Baig 2005, Chaudhary and 
Maharjan, 2014).  
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In order to assess the association between anaemia and intestinal parasitic infection during pregnancy, 
the present study was designed. It includes determination of parasitic infection by using stool 
examination as well as haematological data collection for estimation of haemoglobin level and 
analyzing statistical association of correlation.   

2. Materials and Method  

The study was carried out in the Tribhuvan University Teaching Hospital (TUTH), Maharajgunj. A 
Total of 200 pregnant women attending antenatal clinic of Tribhuvan University, Teaching Hospital 
during February to April (2015) were included in this study.  Pregnant women who did not ready for 
stool collection were excluded. Orientation about the proper methods of collection of stool was 
provided to ensure the good condition of stool sample. Stool sample were collected in morning time 
and pregnant were instructed to avoid urine or other dust contamination of the stool sample.  Pregnant 
women provided collecting vials with bamboo stick for stool collection and stool sample were 
collected in parasitological department of Teaching Hospital. After stool collection immediately 2.5% 
potassium dichromate solution was poured in vials as much as to cover the stool sample, which help 
in maintaining the shape and size of protozoan and helminth parasites and preventing further 
development. The stool samples were marked or coded for identification. These preserved samples 
were transported to a parasitological laboratory of the Central Department of Zoology, Tribhuwan 
University. Haemoglobin report of respective pregnant woman was recorded from Haematology 
laboratory of Gynecology department in TUTH.  

3. Results  

A total of 200 pregnant women were enrolled in the study and their stool samples were examined 
microscopically. The result revealed that the prevalence of intestinal parasitic infection (IPI) was 
found to be 35% (n =70) among the pregnant women. 

Table 1 Prevalence of specific intestinal parasites in pregnant women. 

Parasites Frequency (N=200) 

Protozoan parasites 

E. histolytica 

 

5(2.5%) 

Nematodes 

A. lumbricoides 

T.trichiura 

S. stercoralis 

61(30.5%) 

2(1%) 

2(1%) 

Cestodes 

H. nana 

 

6(3%) 

Pregnant women were found to be infected with five species of helminth parasites. Among them A. 
lumbricoides was the most prevalent (30.5%) compared to other intestinal parasites (Table 1). But 
none of them were infected with hookworm species. Pregnant women were found to be infected with 
either single parasite or multiple parasites. Degree of infection indicated that, out of total positive 
cases maximum 32% pregnant women were infected with single parasitic infection either by 
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protozoan parasite or by helminth parasite, while only 3% of them found infected with multiple 
infection by protozoan as well as helminth infection.  

Haematological data of pregnant women were collected from hospital record. On the basis of the 
haematological data, 100 each pregnant women with anaemic and non anaemic were enrolled in the 
study. The result revealed that overall parasitic infection rate was found to be significantly higher in 
anaemic pregnant women compared to the non-anaemic pregnant women (χ2 = 75.8, d.f = 2, p = 
0.000) as shown in (Fig 1)  

 

The hemoglobin level of pregnant women is the indicative of the normal fetus development. All 
pregnant women must have the haemoglobin level above 11 gm/dl, level below this is the indicative 
of the anaemia. The present result showed that pregnant women having either single infection or 
multiple infection have anaemia, while pregnant women without parasitic infection were found to be 
non-anaemic. Post Hoc analysis indicated the significant association between parasitic infection and 
anaemia. (χ2 = 75.8, d.f = 2, p = 0.000) (Table 2) 

Table 2 Median haemoglobin level of pregnant women with and without parasite infection 

Parasites Number Median Hb (gm/dl) P-value 

Absent 130 11.66  

0.000 Single infection 64 10.35 

Multiple infection 6 10.28

Protozoan parasitic infection due to E. histolytica in pregnant women showed almost similar infection 
which is statistically not significant. Although H. nana was high in anaemic pregnant women 
compared to non anaemic, the association was not significant. But with regard to A. lumbricoides 
infection, anaemic pregnant women showed remarkably high compared to non-anaemic with 
statistically significant association. But in case of T. trichiura and S. stercoralis the associations were 
not significant since the parasites were only recorded from anaemic pregnant women (Table 3). 

Fig 1 Prevalence of parasitic infection in anemic and non- anemic 
pregnant women 

Haemoglobin status 
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Table 3 Assciation of specific intestinal parasite infection with anaemia in pregnant women 

Species Anaemia Non-anaemia Χ2-Value P-value 

E. histoytica 3 (1.5%) 2 (1%0 0.205 0.50 

A. lumbricoides 52 (26%) 9 (4.5%) 39.65 0.000 

T. trichiura 2 (1%) - 2.02 0.156 

S. stercoralis 2(1%) - 2.02 0.156 

H. nana 5 (2.5%) 1 (0.5%) 2.75 0.106 

4. Discussion  

Present study was carried out among the pregnant women attending antenatal clinic at Tribhuvan 
University Teaching Hospital. Out of 200 pregnant women 70(35%) were infected with intestinal 
parasites. Among infected population, only 2.5% belonged to protozoan parasites and 32.5% infected 
with helminth parasites. In this study 5 different types of intestinal parasites were found which were 
A. lumbricoides, H. nana T. trichiura E. histolytica and S. stercoralis The present study showed A. 
lumbricoides (30.5%) as the most prevalent intestinal helminth parasites followed by H. nana 6(3%).  

Overall prevalence rate of parasitic infection among pregnant women at TUTH showed comparatively 
less than result revealed from Sarlahi district (Navilsky et al. 1998, Dreyfuss et al. 2000) and 
Dhankuta district (Shah and Baig 2005) whereas some research showed comparatively lower IPI rate 
than present study as shown among pregnant women of Biratnagar (Chaudhary and Maharjan 2014) 
and Kathmandu (Marahatta 2009).  

The common nematode parasites infecting human includes A. lumbricoides, T. trichiura A. duodenale, 
N. americanus, E. vermicularis, S. stercoralis Trichostrongylus sp etc. In the present study A. 
lumbricoides, T. trichiura and S. stercoralis were identified which were also identified in pregnant 
women of Biratnagar including hookworm (Chaudhary and Maharjan 2014), were also reported by 
other researcher (Shah and Baig 2005, Navitsky et al. 1998, Marahatta 2009) except S. stercoralis A. 
lumbricoides and hookworm were most common nematode in Nepal (Robert et al. 2011).  

In global context, common nematode including A. lumbricoides, T. trichiura hookworm were reported 
from African countries such as Nigeria (Obiezue et al. 2013, Omorodian et al. 2012, Alli et al. 2011), 
Ethiopia (Kefiyalew et al. 2014, Jufar and Zewde 2014, Getachew et al. 2012, Lealem et al. 2015), 
Ghana (Fuseini et al. 2010), Kenya (Wekesa et al. 2014, McClure et al. 2014, Van Eijk et al. 2008), 
Indonesia (Nurdia et al. 2001). Robert et al.  (2011) showed A. lumbricoides and hookworm were 
dominant in Kenya where A. lumbricoides and T. trichiura were common in Gabon. Trichostrongylus 
sp was recorded from Ghana (Fuseini et al. 2010).  

Common cestode parasites infecting human being includes H. nana H. diminuta, T.  solium, T. 
saginata in national as well as in global context. Among them in present study only H. nana was 
recorded from the pregnant women attending antenatal in TUTH, was also reported by Chaudhary and 
Maharjan (2014) in Biratnagar but not reported by some other earlier researcher (Shah and Baig 2005, 
Navitsky et al. 1998, Dreyfuss et al. 2000, Marahatta 2009).  

Among three nematode parasites reported, A. lumbricoides was found to be highly prevalent (30.5%) 
as shown by Chaudhary and Maharjan (2014) also showed A. lumbricoides was dominant over 
Biratnagar. Similar result forwarded by Shah and Baig (2005) while some other earlier studied 
showed Hookworm as a predominant (Dreyfuss et al. 2000, Navitsky et al. 1998, Marahatta 2009). 
This higher rate of A. lumbricoides infection among pregnant women attending antenatal at TUTH 
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might be due to high prevalence rate (36.5%) of soil contamination with egg of A. lumbricoides (Rai 
et al. 2000) and contamination of drinking water with intestinal parasites (Bajracharya and Maharjan 
2015) as well as contamination of raw sewage with water and vegetables, poor sanitation and poor 
personal hygiene.  

In this study most of the pregnant women infected with moderate infection of intestinal parasites i.e. 
34 (17%), compared to light and heavy infection. Pregnant women who had infected with much 
number of parasites (heavy infection) had more parasitic burden than light and moderately infected 
women.  

Anaemia is a public health problem of both developed and developing countries. It has been identified 
that about 50% people in the world had anaemia (WHO 2002). Studies from South Asian countries 
(Bondivek et al. 2000, Dreyfuss et al. 2000) has estimated 75% prevalence of anaemia among 
pregnant women, the highest in the world (WHO 1992).  

The most common cause of anaemia among pregnant women are menstrual blood loss, iron 
deficiency, malnutrition and parasitic infection (Marahatta 2009). Intestinal parasitic infection 
interfere with food intake, absorption, storage and use of many nutrients such as iron, vitamin A, 
vitamin B12, vitamin C, folic acid etc contribute to anaemia (WHO 2011). The prevalence of anaemia 
is high in developing countries due to poverty, inadequate diet, unhygienic drinking water, risky and 
high frequency of pregnancy and lactation and poor access to health (WHO 2011).  

Sometimes A. lumbricoides along with hookworm was found associated with decreased haemoglobin 
level and were more prevalent among the anaemic pregnant women (Tefera 2014, Shah and Baig 
2005), where Chaudhary and Maharjan (2014) revealed out of 17 hookworm infected women 10 were 
anaemic whereas 21 women with ascariasis, 11 had decreased haemoglobin level showed A. 
lumbricoides associated with anaemia in pregnant women. Similar result forwarded by Shah and Baig 
showed 24 patient with ascariasis, 14 had anaemia revealed association of A. lumbricoides infection 
with haemoglobin.  

5. Conclusion 

The pregnant women with or without anaemia were found to be infected with one each species of 
protozoan as well as cestode parasitic infection. Similarly maximum of them were found infected with 
three species of nematode parasitic infection with high prevalence of Ascaris lumbricoides. The 
anaemia in pregnant women were found significantly associated with the overall parasitic infection 
particularly Ascaris lumbricoides.
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