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ABSTRACT

Background: Hookworm infection is among the major causes of anaemia in poor communities. Its
importance in causing maternal anaemia however is poorly understood, and this has hampered effective
lobbying for the inclusion of anti-helmintic treatment in maternal health packages.

Methodology: A cross sectional analytical study was conducted to assess the association between
hookworm infection and anaemia among pregnant women obtaining antenatal Care at the University of Uyo
Teaching Hospital, Uyo, Nigeria. Two hundred and fourteen pregnant women were recruited over a six week
period. Pre-coded and structured questionnaires were administered to each eligible pregnant woman. Blood
samples were obtained for determination of packed cell volume and serum iron/total iron binding capacity
respectively. Stool samples were collected from each pregnant woman for microscopy. Data obtained was
analyzed with Epinfo-version 3.5.2 December 2010 software. Result: Twenty four of 211 women had
hookworm infection resulting in a prevalence of 11.4% (95% C1 =7.4%-16.5%). Sixty two (29.8%) of 208
women had iron deficiency anaemia. Fourteen (22.6%) of the 62 women with iron deficiency anaemia had
hookworm infection while 9 (6.3%) of 143 women without iron deficiency anaemia had hookworm
infection (x" =11.5, p= 0.000689). There was no statistically significant association between hookworm
infection and all the socio-demographic variables analyzed except between hookworm infection and place
of residence (x'=22.3 and p=0.0000351).

Conclusion: Hookworm infection is associated with anaemia in pregnant women in Uyo. This therefore
reinforces the WHO recommendation to include routine de-worming into our antenatal care package as a
strategy to reduce or prevent maternal anaemia.
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INTRODUCTION

The scientific study of human hookworm infection individuals live in Sub-Saharan Africa and East

began at the dawn of the twentieth century. In recent i Wit eaghsregion huving eptmbles ol 1S
years, there has been a dramatic improvement in our million and 174 million infected individuals,

understanding of many aspects of this globally  Coprespondence: Dr Anickan M Abasiattai

widespread helminth. Hookworm poses a serious
public health problem in most tropical and sub-
tropical countries of the world. It is estimated that
presently, between 576 and 740 million individuals
are infected with hookworm. Most infected
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respectively. In Sub-Saharan Africa, between a
quarter and a third of pregnant women are infected
with hookworm'.

Several studies in Nigeria reveal high prevalence
rates of helmintic infection. In a rural community in
Lagos, south-west Nigeria, the overall prevalence
rate for intestinal helmintic infection was 83.3% out
of which hookworm was 45.0%. In the University of
Port Harcourt Teaching Hospital, Rivers State,
south-south Nigeria, the overall prevalence of
46.0% with
hookworm coming second after Ascaris

intestinal helmintic infection was
lumbricoides. In Abia State, south-east Nigeria, the

overall intestinal helmintic infection rate was
34.67%, with hookworm being the second most
prevalent intestinal helminth with a rate of 14.8% .
In Enugu, south-east Nigeria, the prevalence of
helmintic infestation in pregnancy was 11.8%. In the
University of Jos Teaching Hospital, north-central
Nigeria, hookworm accounted for 14.2% of
intestinal helminths found in stool samples of
malaria parasitized subjects.

Anaemia affects large numbers of pregnant women
in developing countries and increases their risk of
dying during pregnancy or delivering low birth
weight babies, who in turn are at increased risk of
dying. Human hookworm infection has long been
recognized among the major causes of anaemia in
poor communities. However, the understanding of
the benefits of the management of hookworm
infection in pregnancy has lagged behind the other
major causes of maternal anaemia. An
epidemiological study in 1995 highlighted the
paradox presented to public health workers: An
estimated one-third of all pregnant women in
developing countries were infected with hookworm
and yet, in the absence of safety data, the appropriate
advice then was to avoid the use of anthelmintics in
pregnancy.

Following the works of de Silva and colleagues in

analyzing the safety profile of some 20 years of
mebendazole use in antenatal clinics in Sri Lanka
and other clinical trials of mebendazole
administration during pregnancy with no adverse
birth outcome | the World Health Organisation
(WHO) in 2001 during the 54" World Health
Assembly passed a resolution urging member states
to provide regular drug treatment to high-risk
groups. The WHO also in 2002 published new
guidelines indicating that pregnant women should
be treated for hookworm infection, ideally afier the
first trimester. In addition, where the prevalence of
hookworm is more than 20% to 30%, the WHO
recommended that pregnant women should receive
antihelmintic treatment after the first trimester.
Despite the potential benefits of antihelmintic
treatment during pregnancy, few countries have
included de-worming in their routine antenatal care
(ANC) programmes, with only Madagascar, Nepal
and Sri Lanka doing so routinely.

The University of Uyo Teaching Hospital (UUTH)
has not included routine de-worming of pregnant
women as recommended by WHO. However,
suspected cases are investigated and given
mebendazole. This study seeks to assess the
prevalence of hookworm infection as well as the
infection and

association between hookworm

anaemia among pregnant women in UUTH.

MATERIALSAND METHODS

This hospital based cross-sectional analytical study
was carried out in the booking clinic of the
University of Uyo Teaching Hospital over a six-
week (2" September 2012 — 15" October 2012)
period. Structured questionnaires were
administered by trained resident doctors to each
consenting eligible respondent at the booking clinic
after the purpose, general content and
confidentiality of the study had been explained to

them. A prior questionnaire testing involving 40-
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subjects was done to correct initial undetected errors
in the interpretation of the questionnaire.

Blood samples were subsequently collected by
laboratory scientists working in the antenatal side
laboratory into 2 different pre-coded bottles (a and
b): The bottle labeled @ was an Ethylene Diamme
Tetra-acetic acid (EDTA) bottle for packed cell
volume determination while that labelled b was a
plain bottle for Serum Iron and Total Iron Binding
Capacity (TIBC) estimations. Finally, each woman
was provided with yet another pre-coded sterile
bottle and instructed to bring her stool sample within
two weeks for microscopy.

Determination of Sample Size

In Abia State, South-East Nigeria, hookworm
prevalence was 14.8% ". Akwa Ibom state and Abia
state are neighboring states with almost the same
climatic condition. The minimum sample size was

calculated assuming a 95% confidence level using

the formula below:
= X Py n" = minim sangple vize
& Lyw = L8 ( ot a confidence leved of
gRug) Where P 8% (reevalenee)
q = T pidnms P {1-P)
i = ().0F fdegree of freedom )
n* = L96° x 0144 x (LBSZ n'=143.7

1LAHE2S

However 214 prognanl women were recruitedd into the study,

SAMPLING TECHNIQUE

A systematic sampling technique was used. Every
K" number from the sampling frame was selected
every week on Wednesdays during the booking
clinic where k is the sampling interval (which is 3).
The starting number was the first pregnant women
to have presented for booking for that day if such

woman met the criteria.

Exclusion Criteria
Any pregnant woman who withheld her consent to
participate in the study was excluded from the

study. Other women who were excluded from the
study were those with sickle cell anaemia, multiple
pregnancy, hypertensive disorders of pregnancy and
diabetes mellitus ;any parturient who had taken any
anti-helmintic drugs six months prior to the
commencement of the study and those who had
started taking iron supplements in the index
pregnancy were also excluded

Formal approval for the study was obtained from the
research ethical committee of the University of Uyo
Teaching Hospital. Participation of pregnant
women in this study was voluntary and the principle
of patient confidentiality strictly adhered to. Women
with hookworm infestation were followed up and
treated with mebendazole from the second
trimester.

Data Analysis: Data obtained was analyzed with
Epi info-version 3.5.2 December 2010 software.
For determining significant association chi-square
was used and a p-value of < 0.05 was considered

statistically significant.

RESULTS

The prevalence of hookworm infection in this study
was 11.4% while that of Iron deficiency anaemia
was 29.8% (figure la& 1b)

There was an inverse relationship between
hookworm infection and iron deficiency anaemia:
Fourteen (22.6%) of 62 pregnant women with iron
deficiency anaemia had hookworm infection while
9 (6.3%) of the 143 women without anaemia had
This association was
p = 0.000689)

hookworm infection.
statistically significant (x* =11.5,
(figure 2).
Table |1

hookworm infection with variables. Hookworm

below illustrates the distribution of
was found more in women residing in rural areas.
While twelve (32.4%) of 37 pregnant women with
hookworm infection resided in rural areas, only 6

(4.8%) of 126 women with hookworm infection
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lived in urban areas. This distribution was
statistically significant [x =22.3, p=0.00000351].
Fifty one (51) of the pregnant women in this study
had not indicated their place of residence, 6 of them
had hookworm infection and were excluded from the
analysis. {Assuming the 6 hookworm cases were
added to the urban dwellers, this association will still
be statistically significant withax’= 12.9 and p value
of 0.000326)}

There was no statistically significant association
between hookworm infection and occupation,
educational status and knowledge of hookworm
infection of the women in the study.

Two (8.3%) out of 24 women with low educational
status and 21 (11.5%) out of 182 women with higher
educational status had hookworm infection. This

distribution was not statistically significant (X'
0.22 Fischerexact: 1 tailed P-value=0.479).
Seventy nine (38.0%) of 208 pregnant women had
knowledge of hookworm infection having scored
50% and above while 129 (62.0%) of 208 women
who scored less than 50% were classified as having
no knowledge. Thus, majority of the women [62.0%
(95% CI = 55.1% - 68.5%)] had no knowledge on
mode of transmission of hookworm. effect of
hookworm on pregnancy and prevention of
hookworm.

With further stratifying educational status into lower
status (none, primary, junior secondary) and higher
status (senior secondary, post secondary- table
2139.3% of the women with higher educational
status had knowledge of hookworm infection against
26.9% of women with lower educational status.
Overall, there was still no statistical significant
and

P=

association between educational level
knowledge of hookworm infection (x'=1.49

0.22).

DISCUSSION

Twenty four of 211 women in this study had

hookworm infection. Thus the overall prevalence of
hookworm infection in this study is 11.4%.
Hookworm was the most 1solated helminth. The
prevalence rate of 11.4 % in this study is similar to
11.8 % reported in University of Nigeria Teaching
Hospital, Enugu. It is however lower than those
reported from studies conducted in Port
Harcourt(46.0%), Ishiagu in Abia state (34.6%) and
a rural community in Lagos (83.3%): all in Nigeria.
It is also lower than 46.5% reported from Nepal.

The low incidence of hookworm infection can be
explained by the general cleanliness of Uyo
metropolis. Uyo where this study was carried out
has in the last 5 years witnessed unprecedented
development in the areas of housing, provision of
social amenities, drainage systems, pipe-born water
and general environmental sanitary condition. All
these have great impact on the transmission of the
parasite, and also on anaemia. More so, only one
stool sample from each woman was used in
investigating for intestinal helminthes, meaning that
a proportion of women with low-intensity infection
will have been misclassified as uninfected and the
helminthes estimate imprecise.

The prevalence of anaemia, iron deficiency and Iron
deficiency anaemia among pregnant women in this
study were 54.1%, 84.6% and 29.8% respectively.
The prevalence of iron deficiency anaemia recorded
in this study is lower than the 43.7% reported for
Nigeria in the National Food Consumption and
Nutrition Survey of 2003 . The probable explanation
for the low proportion of pregnant women with iron
deficiency anaemia in this study is due to the fact
that this study was not community based but was
done in a hospital setting, which is located in the
City. Also, the majonty of the women were literate,
slightly better informed with good health
awareness. This is in addition to the improved
sanitary condition of Uyo metropolis previously
mentioned.
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Most of the anaemia in this study was of the mild-to-
moderate type with a mean Packed Cell Volume of
29.5%. This corroborates with earlier findings
among pregnant women in South Eastern Nigeria.
Iron deficiency anaemia constituted 55.1% of total
anaemia. This finding is also in support of the general
belief of iron deficiency being the most common
cause of anaemia is pregnancy.

Parasitic infestation, micronutrient deficiency and
anaemia are significantly related problems. In a
Nepal study, there was a strong association between
anaemia and hookworm infestation. Likewise in this
study, there was a statistically significant association
between hookworm infection and iron deficiency
anaemia. Approximately 1 out of every 3 women
infected with hookworm among the rural dwellers
had iron deficiency anaemia. Since association of
anaemia with adverse maternal outcome is no longer
a debatable issue, hookworm infection in pregnancy
still constitutes a health hazard in Uyo metropolis.
Various strategies have been tried in the world to cub
the menace of hookworm and anaemia. In Nepal |
cooking in iron pots and de-worming showed a
significant reduction of iron deficiency. Therefore
de-worming with anti-helminthes, combined with
iron supplementations for pregnant women residing
in rural areas of Uyo and environs where hookworm
infestation 1s more prevalent is worth considering.

In this study, the prevalence of iron deficiency
anaemia was higher than that of hookworm
infection. The reason for this relationship is not
known but anaemia in pregnant women may be a
result of combination of factors including iron and
folate deficiency, parasitic infections other than
hookworms, HIV/AIDS and haemoglobinopathies.
Thus, the iron deficiency anaemia recorded in this
study may be a result of combination of factors and
not exclusively due to hookworm infection, a fact
supported by the Sharma et al. that anaemia in

pregnancy is sometimes not corrected despite iron

supplementation

This study also confirms that hookworm infection in
pregnancy has a statistically significant association
with place of residence. Twelve (32.4%) of 37
women residing in rural areas against six (4.8%) out
of 120 women residing in urban areas were infected
with hookworm. The probable explanation for the
higher incidence of hookworm in the rural
communities includes poor environmental
sanitation, lack of portable water and poor methods
of waste disposal: Portable water supplies are
lacking in most parts of the rural areas, with
majority of this populace relying on streams and
shallow wells for domestic chores. There is little or
no drainage system and where it exists is usually
blocked with sand and refuge. Household waste is
thrown mnto nearby bushes, many families share
toilet system and others defecate indiseriminately in
bushes all making the environment a fertile ground
for hookworm and other health related problems.
Thus apart from the de-worming combined with
iron supplementation highlighted above, there is
urgent need for environmental sanitation in these
areas.

Of'the socio-demographic variables analyzed in this
study, it was found that women generally had no
knowledge of hookworm infection. However, a
greater number of pregnant women with higher
educational status had relatively more knowledge
about the mode of infection, effects of hookworm on
pregnancy and prevention of hookworm infection
with over 50% of pregnant women with post
secondary educational status having knowledge
about them. Surprisingly, like in the study by Shah
BEK et al ., overall, educational status had no effect on
the proportion of women with hookworm infection.
As would be expected from above findings, the
association between Kknowledge of hookworm
infection and hookworm infection was not

statistically significant. This therefore implies that
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pregnant women in Uyo irrespective of their
educational status need to be better informed about
hookworm infection and its effect on pregnancy.
This indirectly could protect them from helminthic
infestations and by extension anaemia.

Hookworm infection was found more commonly
among the unemployed and unskilled workers
compared to the semi-skilled and the professionals
though the association was not statistically
significant.

In conclusion, this study shows that the prevalence of
hookworm infection among pregnant women
receiving antenatal care in Uyo is relatively high and
hookworm infection in pregnancy is significantly
associated with anaemia. Hence, antenatal health
talks should
emphasis on helminthic infestations specifically the

include causes of anaemia with

mode of transmission and prevention of hookworm
infestation, Pregnant women presenting for antenatal
care especially those from the rural areas should be
screened for hookworm infestation and the antenatal
package should include routine de-worming with
antihelminthics in combination with iron
supplementation for the prevention of anaemia.
Awareness about hookworm infection, its mode of
transmission, adverse effects, as well as modes of
prevention should also be created in various
communities in our society through the media, town
criers, market women, community and religious
leaders and through outreach programs.
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