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Abstract
Background: Helminthic infections and diarrheal diseases have remained public health problem worldwide, especially in developing countries.
Children below five years of age are at a higher risk. This study therefore aims to determine the prevalence, and intensity of intestinal helminths
in children with and without the diarrheal disease. Materials and Methods: This was a cross‑sectional analytical study of 130 children aged 6
to 59 months, carried out in the Children Emergency Room and the Diarrhea Treatment and Training Unit of the University of Calabar Teaching
Hospital (U. C. T. H), Calabar, Nigeria. Those admitted with and without diarrhoea were consecutively recruited. Data were obtained by
administration of questionnaires to parents/caregivers whose children met the inclusion criteria. Clinical examinations including anthropometric
parameters (weight and length/height) were carried out on all the children recruited for the study while mid‑upper arm circumference was done
for children aged 12–59 months. Stool samples were collected from each child into a wide mouth universal, clean, dry, leak‑proof, container,
with the help of their parents/guardians. Microscopy was carried out on the stool samples collected within 1 h in the microbiology laboratory for
the presence of ova, larva, or worm segment using direct microscopy with saline and iodine wet preparation and formol ether concentration. Ova
were identified and quantified. The type of worm and intensity were recorded. Results: Out of the 130 children, 65 (50%) had diarrhea while
the other 65 (50%) were without diarrhoea. The mean age of subjects with diarrhea was 16.86 ± 11.7 months and 17.60 ± 9.9 months for those
without diarrhoea. There was no significant difference in sex distribution between the age groups (P = 0.86). The overall prevalence of intestinal
helminthic infection in the study population was 1.5%. The prevalence of intestinal helminths in those with diarrhea and those without diarrhea
was 3.1% and 0.0%, respectively, (P = 0.496). Only Ancylostoma duodenale (hookworm) was isolated in those with diarrhea and it was of light
intensity. There was no significant difference in the method of disposal and source of water, comparing subjects having diarrhea and those not
having diarrhea (P > 0.05). The proportions of subjects that usually played in the sand, go on footwear outside home, and go on footwear at home,
were not significantly different comparing those having diarrhea and those not having diarrhea (P > 0.05). Conclusions: The prevalence rate of
intestinal helminths in children with and without diarrhoea was low. There was general environmental cleanliness and personal hygiene in the study
population which were likely responsible for the low helminthic infection thus emphasizing the need for maintenance of good hygiene, access
to good water supply and periodic intake of anti-helminthic drugs in view of the public health importance of helminthic infection and diarrhoea.
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Introduction
Helminthic infections and diarrheal diseases have remained
public health problems worldwide, especially in developing
countries.[1,2] Despite the replacement of the Millennium
Development Goals by the Sustainable Development Goals
three aimed at ensuring healthy lives and promoting well‑being
for all at all ages, helminthic infections and diarrhoeal diseases
have remained global burdens.[3,4] It is estimated that two
billion people or 24% of the world’s population are infected
with soil‑transmitted helminthic infections.[5‑7] According to a
2015 report of the WHO, approximately 0.807–1.221 billion
Access this article online

humans have Ascariasis, 604–795 million have Trichuriasis,
and 576–740 million have Hookworm infestation worldwide.[6]
These infections are widespread in Africa with high prevalence
rate in Nigeria.[6,8-10] Over 270 million preschool‑age children,
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live in areas where these helminths are intensively transmitted.[6]
In Nigeria, the prevalence of intestinal helminthic infection
ranges between 15.75%and72% which indicates the magnitude
of the disease burden.

When both infections occur concurrently in children, they are at
a much higher risk of a continuous cycle of impairing growth,
micronutrient levels, physical fitness, cognitive function and
work productivity than when they occur independently.[36]

Common intestinal helminths include Ascaris lumbricoides,
Strongyloides stecoralis, Enterobius vermicularis, Trichuris
trichiura, Ancylostoma duodenale, Necator americanus,
Taenia saginata and Taenia solium.[11]

Most studies[33,41] have documented helminths as a cause
of diarrhea but only few studies[34,36,42-43] have shown that
both infections could occur concurrently. Helminths and
diarrhea also share similarities in their epidemiological
characteristics and predisposing factors for which it may
be expected that children with diarrheal disease may have a
higher prevalence of intestinal helminthiasis not necessarily
helminth being a cause of diarrhoea.[36] Diarrheal disease
may therefore present an opportunity to deworm children
in our environment.

Intestinal helminths cause chronic infections and can live in
the intestine for years without causing symptoms.[12-17] The
clinical presentation depends on the intensity of infection
and the organs involved. The intensity of the infection which
could also be referred to as the worm burden is classified by
the WHO as either light moderate or heavy worm burden. This
is measured by the number of eggs per gram (EPGs) of faeces
and varies for the different helminths.[18-26]
Diagnosis of intestinal helminths requires a high index of
suspicion with laboratory evidence using macroscopy and
microscopic examination of stool samples. Direct smear with
formol ether faecal concentration technique were employed
in several studies and have been found to be ideal for use in
resource‑poor settings.[18,19]
Diarrhea remains among the leading causes of morbidity and
mortality in children in developing countries.[20] Globally,
1.7 billion cases of diarrhea are seen annually and it accounts
as the fourth leading cause of death among children younger
than five years.[20,27] In developing countries, poor sanitation
and substandard living conditions create an environment in
which diarrheal pathogens exact a terrible toll, especially
among children.[14-32]
Considering the duration of the diarrhoea, it could either be
acute, persistent, or chronic.[30] Diarrhoea could otherwise
present as dysentery.[30] Diarrhea results in dehydration and
electrolyte derangement. In severe cases, vascular collapse,
shock and metabolic acidosis occur. It also has major effects
on nutrition as a result of loss of nutrients from stool, effect of
the infection on body metabolism and the erroneous practice
of withholding of feeds during diarrhea.[30] Despite the use of
oral rehydration therapy, mortality is still high in developing
countries.[30]
Intestinal helminthic infections and diarrhoeal disease can
occur at any age but children, under five years of age are at
a higher risk.[27,33-35] In the past, only heavy worm burdens
have been associated with significant morbidity but in
recent times lower worm burdens have been seen to be
associated with demonstrable clinical effects such as growth
retardation, anaemia and a detrimental effect on cognition
and educational development in children.[11,36-40] Majority of
these effects are also seen in diarrheal disease which share
similar epidemiological characteristics.[30] As a result recurrent
diarrhoeal disease is also expected in children with intestinal
helminthic infection and vice versa.[1,34]
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This study is, therefore, necessary to determine the prevalence
of intestinal helminthiasis in children with diarrheal disease.
A proactive approach in identifying such children at the health
facility through routine stool microcopy for helminths and
treating with anti helminths following treatment of diarrhea
would go a long way in reducing morbidity and mortality
including long‑term complications.

Materials and Methods
Study area
The study was conducted at the Children Emergency
Room (CHER) and the Diarrhoea Treatment and Training
Unit (D. T. T. U.) of the U. C. T. H, Calabar. The CHER of
UCTH is a 20‑bed unit where children needing emergency
care are admitted. The D. T. T. U. is a subunit of the CHER
and its a five‑bed unit. The unit was established in 1995 and
provides a 24‑h service. The D. T. T. U. is a unit that treats
children with diarrhea using Oral Rehydration Salt (ORS) or
intravenous fluid where indicated. The unit trains mothers on
the prevention of diarrhea and the use of ORS Solution. In
addition, DTTU offers training for medical students, nurses,
house officers, and residents.
The average rate of admission into the CHER is about
1189 patients per year or 175 patients per month while the
average rate of admission into the D. T. T. U. is about 265 per
year or 35 patients per month (hospital records).
U. C. T. H, is situated in Calabar Municipality, Calabar,
Cross River State. Cross River State is situated in the
south‑south geopolitical zone of Nigeria. Calabar, the
state capital (comprising both Calabar Municipality and
Calabar South Local Government Area) has a population
of approximately 371,022 people. [44] The inhabitants
are predominantly Efiks, Ibibios, Ejaghams. Their main
occupations are civil service, trading, farming, and tourism.[44]
It is the tourism destination of Nigeria and it is clean and
green.[44]

Study population
Subjects for this study were consecutive admissions to the D. T.
T. U. of the U. C. T. H aged 6 to 59 months with diarrhea who
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met the inclusion criteria. The control group were consecutive
admissions from CHER consisting of children aged 6 to
59 months without diarrhea who met the inclusion criteria.

Study design
The study was a cross‑sectional and analytical whose subjects
were consecutive admissions to the D. T. T. U. of the U. C. T.
H aged 6 to 59 months with diarrhea who met the inclusion
criteria. The control group were consecutive admissions from
CHER consisting of children aged 6 to 59 months without
diarrhea who met the inclusion criteria.

Exclusion criteria for subjects and controls: Children who
had severe acute malnutrition[48] and clinical features of
immunodeficiency such as Human Immunodeficiency Virus/
Acquired Immunodeficiency Syndrome.[49-51] Children who had
any chronic disease likely to affect immune competence such
as sickle cell anaemia and chronic renal disease.[50-53] Children
whose parents gave consent.

Data collection
Data were collected with the use of interviewer‑administered
questionnaires.

Sample size determination

Assessment of clinical parameters

The minimum sample size of patients for this study was
calculated using the sample size, randomisation and probability
theory formula of Jekel JF et al.[45]

When consent was obtained from parents or guardians, the
child’s biodata, information on present illness, past medical
history and anthropometric measurements were obtained. The
anthropometric measurements taken were weight, length/
height, and mid‑upper arm circumference.[54]

N=

P1 (1P1 )+P2 (1P2 )+(Z + Z ) 2
(P1P2 ) 2

Social classification

To adjust for nonrespondents, 10% of the minimum sample
size was added to the minimum sample size.

Participants were stratified into social class based on the
Oyedeji[55] classification of social class.

The minimum sample size for each group was 65.

Specimen collection

Total sample size was130 subjects.

Sampling technique
Children presenting with or without diarrhea, who met
the inclusion criteria were consecutively recruited into the
proposed study.

Ethical consideration
Ethical approval was obtained from the Health Research
Ethics Committee of the U. C. T. H. A signed or thumb printed
informed written consent was obtained from caregivers
of eligible patients before recruitment into the study after
a detailed explanation of the nature of the study to them.
Parents or guardians of children in CHER and DTTU were
given a copy of the consent which they read to gain a good
understanding of the nature of the study. It was also explained
to parents to enable them understand that they were at liberty
to withdraw their children or ward from the study without
negative consequences.
The questionnaire was interviewer administered to the
caregivers with the help of research assistants. The identity of
the patient was kept confidential. The results of microscopy
were communicated to the guardians and managing
paediatricians for early commencement of appropriate therapy.

Selection criteria
Inclusion criteria for subjects: Children who were aged 6 to
59 months with any type of diarrhea who had not taken anti
helminths in the previous 3 months.[7,46,47]
Inclusion criteria for controls: Children who were aged 6 to
59 months with conditions other than diarrhea who had not
had diarrhea in the previous 3 months. Children who had not
taken anti helminths in the previous 3 months.[7,46,47]
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A teaspoon size of fresh formed faecal specimen or ten
millilitres of the fluid fecal specimen, was collected into a
wide mouth universal, clean, dry, leakproof, container by the
investigator and assistants. The container was free from all
traces of antiseptics and disinfectants.[18]

Specimen transport
The fecal specimen was transported to the microbiology
laboratory by the investigator, within 1 h of collection. Samples
which did not arrive at the laboratory within 1 h were preserved
with ten percent v/v formol saline from the laboratory.

Specimen macroscopy
The appearance of the specimen, colour, consistency, presence of
blood, mucus and whether the blood was mixed in the faeces or on
the surface which indicates rectal or anal bleeding was noted.[18]
The presence or absence of parasitic worms or tapeworm
segments were reported.[18]

Specimen microscopy
Direct microscopy was done using saline and iodine wet
preparations of the stool specimen to detect the presence of ova
or larva and flagellates. The concentration of parasites was done
using the formol ether concentration technique. This involved
the addition of 3–4 ml of 10% v/v formol water to about a gram
of feces in a universal container which was then capped and
shaken vigorously to mix. The emulsified feces was sieved to
remove fecal debris and the faecal solution mixed with 3 ml
diethyl ether. The preparation was centrifuged at 1500 r. p. m.
for 5 min.[10] The sediment was transferred to a clean grease‑free
slide, covered with a coverslip and viewed microscopically. The
presence and type of ova or larva of parasites were reported.[10]

Identification of ova and larvae
The number of each species of egg present and by
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extrapolation the worm burden was evaluated using Stoll’s
technique of faecal parasites egg count. This was done by
mixing 3 g of faeces with 42 ml of formol water (or 0.1 mol/L
NaOH if stool was formed) to give a 1:15 dilution of faeces.
A wide bore Pasteur pipette was used to collect 150 µl of
the suspension onto a clean grease‑free microscope slide.[18]
The preparation was covered with a long cover glass and
examined under the microscope. The slide preparation was
systematically examined to look for and count all eggs present.
Eggs lying outside the edges of the cover glass were included.
The intensity, which was defined as the EPG of faeces was
determined by multiplying the number of eggs counted by 100
for the stool sample that was formed and by 5, 4, 3, or 2 for
the specimen that was fluid, watery unformed, soft unformed
or semiformed, respectively.[18,56-58]

Interpretation of results
The presence of worm segments on macroscopy and ova or
larvae of intestinal helminth on microscopy of stool sample
indicated that the patient had been infected. The positive result
was used to calculate the prevalence, intensity, and type of
intestinal helminthic infection in those with diarrhea and those
without diarrhoea.[18] Subjects with positive results were treated
with mebendazole daily for 3 days.[59]

Data analysis
Statistical analysis was performed using the SPSS version 22.0
software (Statistical Package for Social Sciences) (Chicago,
United States of America). Categorical and quantitative
variables were compared using Chi‑square and Student’s t‑test,
respectively. Pearson’s correlation was performed to establish the
linear relationship between continuous variables. Multivariate
logistic regression was used to determine the predictors of the
outcome while controlling for anticipated confounders. The level
of statistical significance was fixed at P < 0.05.

Social classification

Oyedeji[55] classification of social class.
Points

Occupation

Level of Education

1

Senior Public Servants,
Professional, Managers,
Large scale traders,
Businessman contractors
Intermediate grade public
servant and Senior School
teachers

University graduate and
equivalent

2

3

Junior School Teachers,
Drivers, Artisan

4

Petty traders, labourers,
messengers and similar grade
Unemployed

5

Secondary School
Certificate (A level)
with teaching or other
professional training
Secondary School
certificate (O level) or
Grade II teachers Certificate
holders or equivalent
Primary school education
Can just read and write or
illiterate

The sum of father’s occupation and education scores plus
mother’s occupation and education scores divided by 4 gives
the social class.
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Scores: 1‑2‑High social class economic class
2.1to 3– Middle Social economic class
3.1‑5– Low social‑economic class.

Results
Sociodemographic characteristics of study population
One hundred and thirty subjects were recruited into the study,
equally distributed among those having diarrhea (65, 50%)
and those not having diarrhea (65, 50%). The mean age was
17.2 ± 10.8 months, ranging from 6 to 59 months. There was no
statistically significant difference in mean age, comparing subjects
having diarrhea (16.86 ± 11.7 months) and those that did not
have diarrhea (17.60 ± 9.9 months) t = 0.39, P = 0.70 [Table 1].
Furthermore there was no significant difference in the proportions
of the different categories of age groups, tribes, and the number
of children in the family, comparing subjects having diarrhea and
those not having diarrhea P > 0.05 [Table 1].
Ninety‑eight subjects (75.4%) were in the upper social class,
while the rest were in middle (29, 22.3%) or lower (3, 2.3%)
classes. There was no significant difference in social class
comparing subjects having diarrhea and those not having
diarrhea P > 0.05 [Table 1].
All subjects had weight, height and MUAC percentile scores within
normal limits of 3rd to 97th percentile. There was no significant
difference in the weight percentile score comparing those having
diarrhea and those not having diarrhoea P = 0.16 [Table 2].
Sixty‑eight subjects (68, 52.3%) did not exclusively breastfeed, but
there was no significant difference in frequency of nonexclusive
breastfeeding, comparing those having diarrhea and those not
having diarrhea (58.5% vs. 46.2%, P = 0.16) [Table 2].
Table 3 summarised the hygiene and physical protection
practices. The most common method of fecal disposal was
the use of water closet (97, 74.6%). There was no significant
difference in the method of disposal comparing subjects having
diarrhea and those not having diarrhea P = 0.214 [Table 3]. The
commonest method of disposal of household wastes was the
use of Calabar Urban Development Agency street bins (111,
85.4%), followed by the use of pit (10, 7.7%). There was no
significant difference in the method of disposal comparing
subjects having diarrhea and those not having diarrhea
P = 0.384 [Table 3]. Most subjects (124, 95.3%) had their
source of water treated, and there was no difference in source
comparing subjects having diarrhea and those that were not
having diarrhea P = 0.68 [Table 3]. There was no significant
difference in the categories of mothers who washed their hands
before eating and after defecating, comparing subjects having
diarrhea and those not having diarrhea P > 0.05 [Table 3].
The proportions of subjects that usually played in sand, go on
footwear outside the home, and go on footwear at home, were
not significantly different comparing those having diarrhea and
those not having diarrhea P > 0.05 [Table 3].
Two of the subjects with diarrhea had intestinal helminths
giving a prevalence of 3.1% [Figure 1]. None (0.0%) of the
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Table 1: Sociodemographic characteristics of study population (n=130)
Variable

χ2
statistic

P

Those having diarrhea (n=65)

Those not having diarrhea (n=65)

Total

20 (38.5)
22 (32.3)
12 (15.4)
7 (7.7)
3 (4.6)
1 (1.5)

20 (38.5)
22 (32.3)
12 (15.4)
7 (7.7)
3 (4.6)
1 (1.5)

40 (30.8)
44 (33.8)
24 (18.5)
14 (10.8)
6 (4.6)
2 (1.5)

Fisher’s
exact

0.99

33 (50.8)
32 (49.2)

32 (49.2)
33 (50.8)

65 (50.0)
65 (50.0)

0.03

0.86

17 (26.2)
16 (24.6)
10 (15.4)
22 (33.8)

20 (30.8)
13 (20.0)
15 (23.1)
17 (26.1)

37 (28.5)
29 (22.3)
25 (19.2)
39 (30.0)

2.20

0.53

57 (87.7)
8 (12.3)

54 (83.1)
11 (16.9)

111 (85.4)
19 (14.6)

0.56

0.46

0
2 (3.1)
18 (27.7)
45 (69.2)

2 (3.1)
2 (3.1)
24 (36.9)
37 (56.9)

2 (1.5)
4 (3.1)
42 (32.3)
82 (63.1)

Fisher’s
exact

0.32

0
1 (1.5)
20 (30.8)
44 (67.7)

1 (1.5)
0
27 (41.6)
37 (56.9)

1 (0.8)
1 (0.8)
47 (36.2)
81 (62.2)

Fisher’s
exact

0.24

51 (78.5)
12 (18.5)
2 (3.0)

47 (72.3)
17 (26.2)
1 (1.5)

98 (75.4)
29 (22.3)
3 (2.3)

Fisher’s
exact

0.55

children without diarrhea had helminthic infection [Figure 1]
giving an overall prevalence of intestinal helminths among
those with and without diarrhea to be 1.5% among the
study population. There was no significant difference in the
prevalence of intestinal helminthic infection in those with
diarrhea compared with those without diarrhea (P = 0.496).
Helminthic specie isolated was Hookworm (A. duodenale)
with light intensity (1–4999) [Table 4].
Prevalence of helminthic infection was not statistically significant
among subjects comparing age groups, P > 0.05 [Table 5]. There
was no significant difference in the prevalence of helminthic
infection found comparing age groups, sex, level of education,
and social classes [P > 0.05, Table 5].
Among subjects with diarrhea, there was no
significant difference in the prevalence of helminthic
infection comparing all the sociodemographic
characteristics [P > 0.05, Table 6].
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96.9

100

Percentage (%)

Age (months)
<10
10‑19
20‑29
30‑39
40‑49
50‑59
Sex
Male
Female
Tribe
Ibibio/Annang
Efik
Ejagham
Others
Number of children in family
≤3
>3
Father’s highest educational level
None
Primary
Secondary
Tertiary
Mother’s highest educational level
None
Primary
Secondary
Tertiary
Social class
Upper
Middle
Lower

Frequency (%)

100

80

Intestinal helminthic
infection

60

No helminthic infection

40
20
3.1
0

With diarrhoea

0
Without diarrhoea

Diarrhoea status of study participants

Figure 1: Bar chart showing prevalence of intestinal helminthic infection
(n = 130)

All subjects with helminthic infection had diarrhoea, with no
significant difference in the prevalence of diarrhea comparing
each of the sociodemographic characteristics [P > 0.05,
Table 7].
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Table 2: Anthropometric and breastfeeding characteristics of subjects (n=130)
Variable

Frequency (%)
Those having diarrhea (n=65)

Weight percentile
≤20
41‑60
>80
Height percentile
≤20
41‑60
>80
MUAC percentile
≤20
41‑50
Exclusively breastfed?
Yes
No
MUAC: Mid upper arm circumference

P

Those not having diarrhea (n=65)

Total

23 (35.4)
31 (47.7)
11 (16.9)

5 (7.7)
44 (67.7)
16 (24.6)

28 (21.5)
75 (57.7)
27 (20.8)

14.75

0.16

15 (23.1)
36 (55.4)
14 (21.5)

5 (7.7)
46 (70.8)
14 (21.5)

20 (15.4)
82 (63.1)
28 (21.5)

6.22

0.10

10 (26.3)
28 (73.7)

13 (23.6)
42 (76.4)

23 (24.7)
70 (75.3)

0.09

0.77

27 (41.5)
38 (58.5)

35 (53.8)
30 (46.2)

62 (47.7)
68 (52.3)

1.97

0.16

Discussion
The overall prevalence rate in the current study is 1.5%.
This rate is at variance with a much higher prevalence rate
of 49.7%, reported in a study by Anah et al.[61] The findings
of Anah et al.[61] were obtained from a rural setting bordering
Calabar.[37] The present study setting being a metropolitan city,
has the benefit of a cleaner and more hygienic environment,
with better waste disposal system compared with rural
settings.[62-65] There is also good drainage system and potable
water supply sponsored by the World Bank which is available
to most of the residents in the city of Calabar.[62-65] A hygienic
environment has fewer available secondary hosts, therefore
breaking the helminthic cycle and limiting transmission to
susceptible individuals.[1,66-68] In the study by Anah et al.,[61]
majority of the children were from the low social class whose
parents are peasant farmers and the children walk about
barefooted.[61] Lack of footwear in soil‑infested farms, coupled
with poor access to potable water and poor hygiene in rural
settings, increases the risk of helminthic infestation.[61]
In this study, the prevalence rate of intestinal helminths in those
with diarrhea and in those without diarrhea was 3.1% and 0.0%,
respectively. There was no statistically significant difference
in the prevalence of both groups. The absence of statistically
significant difference in the prevalence of intestinal helminthic
infection, comparing both groups suggests that there may
not be an association between intestinal helminthic infection
and diarrhea though they have similar predisposing factors.
However, with such a low prevalence of infection, no strong
conclusion can be made. Most studies[33,34,69] in Nigeria looked
at intestinal helminths as a cause of diarrhea not necessarily
as co‑morbidity despite similarities in their epidemiological
characteristics.[33-34]
Transmission of intestinal helminths is enhanced when
individuals who are asymptomatically affected continue to
shed eggs for years in addition to poor personal hygiene and
438

χ2
statistic

poor handwashing practices.[11,70] Elimination of these risk
factors results in reduction in soil contamination by ova of
helminths, thus reducing infectivity.[28,71-73] In this study, the
low prevalence (3.1%) of intestinal helminths in those with
diarrhoea, is most likely associated with the low transmission
rate of intestinal helminths which is attributable to the
good personal and environmental hygiene in the locale of
study.[28,37] Most of the respondents in this study were from
the higher social class and used water closets as a mode of
faecal disposal thus limiting the risk of soil contamination by
feces. In addition, regular emptying of street bins, sweeping
of streets and good drainage system in Calabar, Nigeria may
have contributed to a low transmission rate resulting in the
low prevalence seen.[62-65]
The prevalence obtained in this study is similar to that of
Tinuade et al.[34] in Ilesa, Nigeria in terms of the age range
used, and also the same hospital setting. Ansari et al.[41] in
Nepal had similar findings with that seen in the current study.
In their study on helminthic infection in children with diarrhea,
a prevalence of 1.3% was seen. They conducted their study
in an urban setting with good access to water supply which
corroborates the reason for low prevalence in the present study.
However, findings in the current study differed from findings by
Moore et al.[36] carried out in a rural region in Brazil, where a
high prevalence of intestinal helminths (51%) amongst children
with diarrhea was seen. The high prevalence of intestinal
helminths in children has been associated with poverty, low
maternal education and poor hygiene.[70]
In this study, zero prevalence in those without diarrhea was
seen. The study population used in this study was lower when
compared with other studies and this may contribute to the zero
prevalence seen despite adequate methods used in diagnosing.
A relatively higher proportion of respondents were in the
high social class with better hygiene when compared with
the subjects selected in other studies.[5,74-76] Reduction in soil
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Table 3: Hygiene and physical protection practices among study subjects (n=130)
Variable

Frequency (%)
Those having
diarrhea (n=65)

Method of faecal disposal
Pit latrine
3 (4.6)
VIP
11 (16.9)
Bush
6 (9.2)
Water closet
45 (69.3)
Method of household waste disposal
Bush
5 (7.7)
Burning
0 (0.0)
Pit
4 (6.2)
CUDA
56 (86.1)
Source of drinking water
Treated
63 (96.9)
Untreated
2 (3.1)
Maternal hand washing before eating
Always
15 (37.5)
Sometimes
17 (42.5)
No
8 (20.0)
Maternal hand washing after defecating
Always
19 (47.5)
Sometimes
14 (35.0)
No
7 (17.5)
Child picks things from ground
Always
19 (29.2)
Sometimes
30 (46.2)
No
16 (24.6)
Child playing in the sand (n=117)
Always
16 (29.1)
Sometimes
22 (40.0)
No
17 (30.9)
Child going on footwear outside the home (n=117)
Always
24 (45.3)
Sometimes
24 (45.3)
No
5 (9.4)
CUDA: Calabar urban development agency, VIP: Ventilated improved pit

χ2
statistic

P

Those not having
diarrhea (n=65)

Total

4 (6.2)
8 (12.3)
1 (1.5)
52 (80.0)

7 (5.4)
19 (14.6)
7 (5.4)
97 (74.6)

Fisher’s
exact

0.214

2 (3.1)
2 (3.1)
6 (9.2)
55 (84.6)

7 (5.4)
2 (1.5)
10 (7.7)
111 (85.4)

Fisher’s
exact

0.384

61 (93.9)
4 (6.1)

124 (95.3)
6 (4.7)

Fisher’s
exact

0.680

27 (30.0)
46 (51.1)
17 (18.9)

42 (49.3)
63 (48.5)
25 (19.2)

1.818

0.611

33 (36.7)
36 (40.0)
21 (23.3)

52 (40.0)
50 (38.5)
28 (21.5)

1.43

0.489

25 (38.5)
27 (41.5)
13 (20.0)

44 (33.8)
57 (43.8)
29 (22.4)

3.12

0.374

27 (43.5)
19 (30.6)
16 (25.9)

43 (36.8)
41 (35.0)
33 (28.2)

2.65

0.265

22 (35.5)
33 (53.2)
7 (11.3)

46 (40.0)
57 (49.6)
12 (10.4)

1.14

0.564

Table 4: Helminthic infection type and intensity
Type of helminths

Light infection, n (%)

Moderate infection, n (%)

Heavy infection, n (%)

Total, n (%)

Hookworm
2 (100)
0
0
2 (100)
Others*
0
0
0
0
*Enterobius vermicularis, Ascaris lumbricoides, Trichuris trichiura, Strongyloides stercoralis, Taenia saginata and Taenia solium

contamination as a result of the cleanliness of the study area,
may have contributed to the low prevalence seen.[65]
The high prevalence (48.08%) of intestinal helminths seen by
Ezeagwuna et al.[5] was linked to the prevailing unhygienic
environment, poor personal hygiene, and poverty. Thomas
et al.[74] in Kaduna, had a prevalence of (15.75%) for intestinal
helminths and their findings were also linked to lack of
adequate toilet facilities. These risk factors were absent
amongst most of the respondents in the study population of the
present study thus supporting the findings of a low prevalence.
Nigerian Journal of Medicine ¦ Volume 30 ¦ Issue 4 ¦ July-August 2021

Fisher’s exact (P)
0.999

Within Africa, similar disparities are noted as seen in studies
by Mokua et al.[75] (86%) in Kenya, Abossie and Seid[76](63%)
in southern Ethiopia, and Knopp et al.[77] (73.7%). These
studies[75-77] were all done in rural settings with exposure to
risk factors such as poor environmental hygiene which was
absent in the present study. To effectively reduce helminthic
infection, sanitation must be improved.[78]
This prevalence in this study differed significantly in
comparison with studies by Lim et al.[79] in rural Malay where
an overall prevalence of intestinal helminths of 37% was seen.
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Table 5: Relationship between sociodemographic characteristics and infection status (n=130)
Variable

Infected, n (%)

Age group
0‑9
0
10‑19
1 (2.3)
20‑29
0
30‑39
1 (7.7)
40‑49
0
50‑59
0
Sex
Male
2 (3.1)
Female
0
Number of children group
≤3
2 (1.8)
≥4
0
Educational level of father
None
0
Primary
0
Secondary
0
Tertiary
2 (2.4)
Educational level of mother
None
0
Primary
0
Secondary
0
Tertiary
2 (2.5)
Social class
Upper
2 (2.0)
Middle
0
Lower
0
Source of drinking water
Treated
2 (1.6)
Untreated
0
Method of fecal disposal
Pit latrine
0
VIP
0
Bush
0
Water closet
2 (2.1)
Household waste disposal management
Bush
0
Burning
0
Pit
2 (20.0)
CUDA
0
CUDA: Calabar urban development agency, VIP: Ventilated improved pit

Relatively higher proportion of mothers in my study were
educated when compared with the study by Lim et al.[79] This
may have contributed to the disparity in the prevalence seen.
Hookworm was the only intestinal helminth seen among
those with diarrhea and the intensity was low. The method of
diagnosis in this study was by direct microscopy using saline
and iodine wet preparations with the concentration of helminths
using formol ether faecal concentration techniques. These
methods have been found to be useful in the identification of
a wide range of helminths. Hookworms have been associated
with risk factors such as economic underdevelopment,
poverty in the tropics and subtropics, walking bare feet and
440

Uninfected, n (%)

Total, n (%)

Fisher’s exact (P)

41 (100)
43 (97.7)
25 (100)
12 (92.3)
6 (100)
1 (100)

41 (100)
44 (100)
25 (100)
13 (100)
6 (100)
1 (100)

0.47

63 (96.9)
65 (100)

65 (100)
65 (100)

0.15

109 (98.2)
19 (100)

111 (100)
19 (100)

0.56

2 (100)
4 (100)
42 (100)
80 (97.6)

2 (100)
4 (100)
42 (100)
82 (100)

0.76

1 (100)
1 (100)
47 (100)
79 (97.5)

1 (100)
1 (100)
47 (100)
81 (100)

0.75

96 (98.0)
29 (100)
3 (100)

98 (100)
29 (100)
3 (100)

0.72

122 (98.4)
6 (100)

124 (100)
6 (100)

0.91

7 (100)
19 (100)
7 (100)
95 (97.9)

7 (100)
19 (100)
7 (100)
97 (100)

0.88

7 (100)
2 (100)
8 (80.0)
111 (100)

7 (100)
2 (100)
10 (100)
111 (100)

0.01

eating contaminated foods.[5] Surprisingly, the subjects with
helminths belonged to the high social group which is in
contrast to what is known about helminthic infection. This
group is supposed to attain high level of hygiene.[80,81] Most
likely these kids may have been left with caregivers with the
low level of hygiene. Although most respondents wore shoes
outside the home, infection may have been feco‑oral which
is associated with infection with A. duodenale as against N.
americanus which is transmitted only through penetration of
the soles of the feet.[6,7]
The low intensity seen may be attributable to the low
transmission rate and low infectivity in the locale of the study.
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Table 6: Sociodemographic characteristics and helminthic infection among subjects with diarrhea (n=65)
Variable
Age group
0‑9
10‑19
20‑29
30‑39
40‑49
Sex
Male
Female
Number of children group
≤3
≥4
Educational level of father
None
Primary
Secondary
Tertiary
Educational level of mother
None
Primary
Secondary
Tertiary
Social class
Upper
Middle
Lower
Source of drinking water
Treated
Untreated
Method of fecal disposal
Pit latrine
VIP
Bush
Water closet
Household waste disposal management
Bush
Burning
Pit
CUDA
Exclusive breastfeeding
Yes

Infected, n (%)

Uninfected, n (%)

Total, n (%)

Fisher’s exact (P)

0
1 (4.3)
0
1 (12.5)
0

16 (100)
22 (95.7)
15 (100)
7 (87.5)
3 (100)

16 (100)
23 (100)
15 (100)
8 (100)
3 (100)

0.47

2 (6.2)
0

30 (93.8)
33 (100)

32 (100)
33 (100)

0.15

2 (3.7)
0

52 (96.3)
11 (100)

54 (100)
11 (100)

0.52

0
0
0
2 (5.4)

2 (100)
2 (100)
24 (100)
35 (94.6)

2 (100)
2 (100)
24 (100)
37 (100)

0.67

0
0
0
2 (5.4)

1 (100)
0
27 (100)
35 (94.6)

1 (100)
0
27 (100)
37 (100)

0.46

2 (4.3)
0
0

45 (95.7)
17 (100)
1 (100)

47 (100)
17 (100)
1 (100)

0.67

2 (3.2)
0

61 (96.8)
2 (100)

63 (100)
2 (100)

0.94

0
0
0
2 (3.8)

4 (100)
8 (100)
1 (100)
50 (96.2)

4 (100)
8 (100)
1 (100)
52 (100)

0.64

0
0
2 (33.3)
0

2 (100)
2 (100)
4 (66.7)
55 (100)

2 (100)
2 (100)
6 (100)
55 (100)

0.01

1 (2.9)

34 (97.1)

35 (100)

0.50

29 (96.7)

30 (100)

No
1 (3.3)
CUDA: Calabar urban development agency, VIP: Ventilated improved pit

This is however not surprising as the study population has good
personal and environmental hygiene.[63,65] Another explanation
for the low intensity may be as a result of infrequent exposure
to those infected by the helminths. This is attributable to anti
helminthics which have been incorporated into the national
program on immunization and its implementation has
apparently been effective in Calabar.[60]
Most studies[5,33,34,61,82] in Nigeria, found Ascaris to be more
prevalent when compared with other helminths. Anah et al.[70] in
their study in a rural area bordering Calabar, found Ascaris (64.4%)
Nigerian Journal of Medicine ¦ Volume 30 ¦ Issue 4 ¦ July-August 2021

to be more prevalent. Ogunlesi et al.[34] in their study carried
out on children below five years, found Ascaris to be more
prevalent (23.3%). They attributed their findings to rampant use
of antihelminth drugs which favours low transmission rate and
low infectivity even though most of their respondents were of
low socioeconomic status which favors a higher transmission
rate. Other studies[82,83] in the northern part of Nigeria found
Ascaris to be more prevalent. Comparison of these other studies
with the present study is difficult because of the low prevalence
of infection. Tropical countries like Nigeria with warm wet
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Table 7: Relationship between sociodemographic characteristics and diarrhea status among subjects with helminthic
infection (n=2)
Variable

Diarrhea present, n (%)

Age (months)
<10
0
10‑19
1 (100)
20‑29
0
30‑39
1 (100)
40‑49
0
50‑59
0
Sex
Male
2 (100)
Female
0
Number of children group
≤3
2 (100)
≥4
0
Educational level of father
None
0
Primary
0
Secondary
0
Tertiary
2 (100)
Educational level of mother
None
0
Primary
0
Secondary
0
Tertiary
2 (100)
Social class
Upper
2 (100)
Middle
0
Lower
0
Exclusively breastfed
Yes
1 (0.0)
No
1 (0.0)
Source of drinking water
Treated
2 (0.0)
Untreated
0
Method of fecal disposal
Pit latrine
0
VIP
0
Bush
0
Water closet
2 (0.0)
Method of household waste disposal
Bush
0
Burning
0
Pit
2 (0.0)
CUDA
0
CUDA: Calabar urban development agency, VIP: Ventilated improved pit

climate, provide environmental conditions that favour year‑round
transmission of Ascaris in addition to its association with poverty
and poor environmental hygiene.[84] Good environmental hygiene
in Calabar may have accounted for its absence in findings in this
study. Hookworm was also found in addition, in some of these
studies.[5,34,61] Ezeagwuna et al.[5] in their study, found hookworm
to be the prevalent helminth seen. Most of the respondents in
the study by Ezeagwuna et al.[5] worked barefeet to the farm.
The presence of Hookworm in this study corroborates findings
442

Diarrhea absent, n (%)

Total, n (%)

Fisher’s exact (P)

0
0
0
0
0
0

0
1 (100)
0
1 (100)
0
0

0.999

0
0

2 (100)
0

0.999

0
0

2 (100)
0

0.999

0
0
0
0

0
0
0
2 (100)

0.999

0
0
0
0

0
0
0
2 (100)

0.999

0
0
0

2 (100)
0
0

0.999

0 (100)
0 (100)

1 (100)
1 (100)

0.999

0 (100)
0

2 (100)
0

0.999

0
0
0
0 (100)

0
0
0
2 (100)

0.999

0
0
0
0

0
0
2 (100)
0

0.999

in other studies. However, its transmission in subjects found
with helminths may have been feco‑oral considering that
most of the study population wore shoes outside the home
which differed from other studies[5,34,61] whose subjects walked
barefoot.[6,7,85] Penetration through the feet is known to be the
most common mode of transmission for Hookworm.[6,7] In
studies[70,86] outside Africa, Ascaris was prevalent which was
similar to studies[5,33,34,61,74] in Nigeria but differed from findings
in the present study. Within Africa, Ascaris and Trichuris were
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more prevalent.[75,77] Regular deworming exercise with the use
of broad‑spectrum anti‑helminths, tends to reduce Ascaris more
than Hookworm infection. The drug of choice for Hookworm is
biphenium hydroxyl naphthoate and it’s toxic in children thus
not readily used.[61] These reasons may have accounted for the
absence of Ascaris in this study when compared with other studies.

Calabar and good water supply are likely responsible for the
low helminthic infection rate which emphasizes the need for
maintenance of good hygiene, access to good water supply
and periodic intake of anti‑helminthic drugs in view of the
public health importance of helminthic infection and diarrhoea.

The difference in age and mean age between the comparative
groups was not statistically significant. The participants with
diarrhea who had intestinal helminths were within the age range
10–19 months and 30–39 months. Studies have shown that
decreasing age in children is associated with a higher prevalence
of helminthic infection especially when exposed to its risk factors
such as low socioeconomic status, poor hygiene and walking
barefeet in infected soil with particular regard to hookworm
infection.[63,80,81,87-88] In the current study, most of the parents of
children selected were from the high socio‑economic class with
reduced exposure to risk factors for intestinal helminths.

1.

Only males were found with helminthic infection. The
adventurous nature of males may explain this.[5]
Surprisingly the subjects with helminthic infection belonged to
the high social class. This social class is expected to attain high
level of hygiene. It is also true that this group are not always
around with their kids and caretakers are often employed which
may not apply hygienic measures as the parents. Very often these
caretakers are not routinely screened for helminthic infection
and other common illnesses.[80,81,87] Despite this fact, most of
the parents in this study were from the high social class which
may have contributed to the low prevalence of Hookworm seen.
There was no statistically significant difference when
comparing sociodemographic factors of those having
helminthic infection with and without diarrhoea. This was as
a result of the zero prevalence of helminthic infection seen in
those without diarrhoea.
In conclusion, the prevalence of intestinal helminthic infection
amongst the children with and without diarrhea in this study is
low which is likely due to the relatively good environmental
hygiene and availability of pipe‑borne water in Calabar. In
addition, there was no significant difference in the prevalence of
helminths infection between children with and without diarrhoea.
However, it will not be out of place to assume that helminths
found in this study occurred as a co‑morbidity with diarrhoeal
disease thus emphasizing the need for routine stool microscopy.

Conclusions
The prevalence rate of intestinal helminths in children with
diarrhea was 3.1% which depicts a low prevalence. Zero
prevalence rate of intestinal helminths in children without
diarrhoea was seen. The intestinal helminth isolated was
hookworm and it was of low intensity. There is no statistically
significant difference in the prevalence of intestinal helminthic
infections in children with diarrhea and those without the
diarrheal disease. There was general environmental cleanliness
and personal hygiene in the study population. Cleanliness in
Nigerian Journal of Medicine ¦ Volume 30 ¦ Issue 4 ¦ July-August 2021

Recommendations

2.
3.
4.

It is recommended that at the individual, family and
state levels, the continuous emphasis on personal and
environmental hygiene should be made for continuous
reduction in the prevalence of intestinal helminth
Further studies could be carried out in a larger population
in the rural settings bordering the state capital
The WHO recommendation for regular deworming in
children should be upheld
Stool microscopy should be done routinely on children
to exclude helminthic infection in view of its long term
deleterious effect.
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