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ABSTRACT

Background: Soil-transmitted intestinal helminth infection is prevalent in rural communities of Malaysia. Risk factors contributing
to helminth infections are largely unknown in the country. Aim: To determine the prevalence and risk factors of intestinal helminth
infections among children in Beris Lalang, a rural Muslim community of Malaysia. Settings and Design: In this cross-sectional
study, children aged 7-9 years were recruited during the mass Friday prayer at Beris Lalang mosque by trained imams (religious
leaders). A standardized questionnaire was used to obtain information on socio-demographic profile, daily hygienic practices,
and history of helminth infection. Results: Out of 79 samples, 29 (37%) were positive for helminthic ova, of which 24 were ova
of Trichuris trichiura. Poor education of the mother (primary education or less) (P=0.015), eating raw salad (P=0.03), and no
physical activities (P=0.03) were found independent risk factors for the child’s helminth infections in univariate analysis. A higher
proportion of children with helminth infections complained of tiredness and fatigue compared to those without such infections
(36% vs. 12%, P=0.019). In a multivariate analysis of predictors of helminth infection, poor education of the mother (P=0.02) and
eating raw salad (P=0.04) remained statistically significant, after controlling for several other potential risk factors. Conclusions:
T. trichiura was the most prevalent intestinal helminth infection in children in rural Malaysia. Risk factors of helminth infection
included mother’s poor education and eating raw salad and vegetables.
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INTRODUCTION is uncommon for STHs to kill their human host, citing
mortality figures provides only a small window on their
health impact. Instead, measurements of disease burden
using disability-adjusted life years (IDALYs) and similar

tools portray a more accurate picture for helminthic disease

Intestinal helminth infections are widespread among
children in the tropics and subtropics. These infections
are rarely fatal but they may impair growth, physical

fitness, cognition, and reduce school attendance and
performance.l"” Children between 5—14 years of age in
developing countries are especially at risk of soil-transmitted
helminth (STH) infections.”! More than 500 million people
are infected with trichuriasis, ascariasis, or hookworm
infections globally. These infections are classified among the
seven of the most common neglected tropical infectious
diseases that afflict the bottom billion because of their
high prevalence and amenability to control.! Because it
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burden. Based on an eatlier estimate, the DALY lost due to
helminthes is approximately 19.8 million."!

In Malaysia, numerous reports revealed that helminth
infections among rural children are still widespread.® 'l
Poor literacy, lack of awareness, lack of people’s
participation, and lack of personal hygiene are among the
common barriers of a successful intervention program.
However, risk factors for intestinal helminths have been
rarely reported and awareness programs are scanty. In a
study in Pos Betau, Kuala Lipis, Pahang, age >10 years,
no toilet in the house, working mother, low household
income, and large family size were identified as risk factors
for ascariasis.l" Reports of risk factors for other helminth
infections are almost nonexistent in this country. This study
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aimed to identify risk factors for STH infection in a rural
community of Beris Lalang, Bachok, Malaysia.

MATERIALS AND METHODS
Study subjects and design

Beris Lalang is a typical mukim (sector) of the Telung
sub-district of Bachok, Malaysia. This agriculture-based
mukim is situated near the coastline of South-China Sea
in Kelantan, a north-eastern state of Peninsular Malaysia.

This cross-sectional study was based on purposive
sampling of subjects. First, the village headman of Beris
Lalang mukim was contacted and discussed about the
project objectives. The villagers were Muslim Malays,
who performed their mass Friday prayer at mosques
near their homes. The investigators identified the imam
(Muslim religious leader) of Beris Lalang mosque as the
key person to recruit subjects. The imam was given a
formal two-week training, which included 1) knowledge
about common intestinal helminths; 2) importance of
screening children’s stool samples for intestinal helminthes;
3) the consent form; 4) recruitment; and 5) referral for
treatment. On two consecutive Friday sermons, the mosque
imam disseminated the information to the villagers.
The imam first distributed the informed consent forms
to parents. Once they gave consent to participate, the
imam distributed the questionnaire and stool containers
to parents. The questionnaire and stool samples were
returned to the imam on the next three successive mornings
thereafter, depending on the availability of the children’s
stool samples. Inclusion criteria were children aged 7—9
years, with permanent addresses in Beris Lalang. The
reason for selecting children between 7 and 9 years was
that these children are classified as Level 1 children, and
the children at this stage in Malaysia are the key focus for
educating and practicing basic personal hygiene. The fecal
container distributed contained 5 ml of 4% formalin as
a preservative. A standardized questionnaire was used to
obtain information on socio-demographic profile, daily
hygienic practices, and history of helminth infection.

The study was approved by Universiti Sains Malaysia
Research Ethics Committee. Approval was also obtained
from the headman of Beris Lalang to engage the mosque
imam in encouraging parental support for recruitment of the
children. Verbal consent was also obtained from the children.

Stool examination

Stool samples were screened for helminth ova based on

the conventional saline wet mounting technique.'! One
inner and one outer portions of each formed stool sample
were used to prepare two microscopy slide replicates
to detect eggs of intestinal helminths. For loose watery
stool sample, any two portions were used to prepate the
two slide replicates. Subsequently, the microscopy results
were categorized qualitatively as either positive or negative
for each category of infection. Names of all infected
children were later disclosed to the local health officer
for anthelminthic treatment. Treatment for helminthic
infection was provided by the nurses in the community
clinic, based on the advices of an assigned medical officer
in the district health clinic.

Anthropometric measurements

Anthropometric variables were measured according
to standard anthropometric techniques.!'” Height was
measured to the nearest of 0.5 cm without shoes. Weight
was determined to the nearest of 0.1 kg with the participant
in light clothes and without shoes using pre-calibrated
weighing scale (Seca, UK). Body mass index (BMI) was
calculated based on the following formula: weight (kg)
divided by height (m?).

Statistical analysis

The minimum sample size of 74 was estimated based on the
formula » = (/ )* p(1 — p), with a confidence level of 95%
(=1.96) and margin error of 10% (4= 0.1).l” SPSS version
17.0 was used to analyze the distributions of helminths.
Student’s #test and Chi-square or Fishet’s exact test were
used to analyze statistical significant difference of the
potential risk factors between the two groups of children:
those who had helminths present and those did not have
helminths isolated in their stool samples. A multiple logistic
regression test and 95% confidence intervals (CI) of odds
ratio were calculated to compare the risk factors among
the two groups. A probability level of 5% was used as
statistical significance.

RESULTS

In the community there were 275 eligible children, of
which 195 (71%) received the research materials during the
second Friday sermon. Eighty-seven (45%) of 195 villagers
who received the research materials gave consent for the
children to be recruited in the study. Eight were excluded
as the children’s stool samples were not submitted along
with the questionnaires and consent forms. A total of 79
children (48 boys and 31 girls) who fulfilled the inclusion
criteria were recruited.
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Prevalence

Twenty-nine of 79 samples (37%) were positive for ova
of helminths. A total of 30.4% of children were infected
with Trichuris trichinra, of which 12 had mixed infections
with Ascaris lumbricoides. Ova of A. lumbricoides were
detected in three boys and one girl. A 9-year-old boy was
positive for ova of Eunterobius vermicularis. Interestingly,
hookworm infection was not detected in any of these
children [Figure 1].

Bivariate association of factors with helminth infection

The children who had helminths isolated and those who
did not have any helminths isolated were compared to
identify risk factors of infection. The two groups did not
differ significantly by age group, gender, weight, height,
and body mass index (BMI) [Table 1]. However, there
were significantly more infected children whose mothers
had either primary education or no formal education, as
compared to the healthy ones (P=0.015). In addition, a
higher proportion of infected children lived with mothers
who were full-time housewives, often or always barefooted
outside home, rarely or never used soap after defecation,
and did not boil water for drinking, although the variables
were not statistically significant [Table 1]. Conversely,
infected children ate raw salad and vegetables (P=0.03),
had physical inactivity (P=0.03) and complained of fatigue
(P=0.019) more often than the noninfected children.

Multivariate analysis of predictors of helminth
infection

A multiple logistic regression analysis was done using the
stepwise forward selection method. The dependent variable
was isolation of helminths in the stool. The independent
variables found statistically significant at bivariate analysis
were kept in the model. BMI, although not statistically
significant at bivariate level, was kept in the model to assess
the contribution of nutritional status of the children.
Parents’ education and occupation being interrelated, only
education was included in the model. Similarly, household
income being dependent primarily on father’s education,
income was not included in the model. Two variables,
physical inactivity and fatigue, although found significant at
bivariate level, were first included to assess their relationship
with helminth infection. However, these two variables were
removed from the final model [Table 2] because they were
considered physical symptoms, rather than risk factors of
helminth infection.

Table 2 shows that poor education of the mother (primary
education or no formal education) (P=0.03) and eating

raw salad (P=0.04) remained significant predictors of the
child’s helminth infections, after controlling for a number
of other potential risk factors. The variables that were not
statistically significant but included in the model were: BMI,
father’s education, bare footed outside home, use of soap
before meal, use of soap after defecation, boiling drinking
water, and deworming,
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Figure 1: Distribution of rural Malay children with intestinal helminth
ova isolated from stool samples

Table 1: Factors associated with helminth
infection in Malay children

Characteristics

Helminth Helminth  x? P

present absent value
(n=29) (n=50)

Age group (y) No (%) No (%) 0.19 0.91

7 10(35) 15(30)

8 11 (38) 21 (42)

9 8(28) 14 (28)
Gender (M/F) 17/12 31/19 0.09 0.81
Weight (kg) 22.3+6.6  22.0%4.4 0.82
Height (m) 1.20+0.08  1.21%0.07 0.66
BMI 15.22+2.98 14.93+2.34 0.66
Mother had primary 16 (55) 13 (26) 6.72 0.015
Education or no formal education
Mother full-time housewife 23(79) 33(67) 1.29 0.31
Household income (RM) per month 2.20 0.33

<500 16 (57) 25 (51)

500-1000 11(39) 17 (35)

>1000 1(4) 7 (14)
Often or always barefooted outside home 11 (38) 13 (26) 2.26 0.6
Rarely or never used soap after defecation 22 (76) 33(66) 1.07 0.4
Rarely or never used soap before meal 20 (69) 39 (78) 0.57 0.59
Did not boil drinking water 10 (34) 10 (20) 1.55 0.21
Ate raw salad 7(27) 3(7) 5.59 0.03
Physical inactivity 9(31) 5(120) 5.57 0.03
Complaints of fatigue 10 (36) 6(12) 6.19 0.019
History of helminth infection 12 (41) 20 (40) 0.01 1.0
No deworming this year 22 (76) 33(66) 0.45 .84

Table 2: Multivariate logistic regression analysis
to predict helminth infection in Malay children

Variable B 0Odds 95%Cl P
ratio
Mother’s education (o=primary education or -1.36  0.26 0.07,0.68 0.03

less; 1=secondary or higher)
Ate raw salad (o=rarely/never; 1=often/always)  1.85 6.38 1.10,36.99 0.04

Constant -0.04 - - -
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DISCUSSION

The overall helminth infection rate in the study population
was 37%. The significant factors associated with helminth
infections included: poor education (primary education
or less) of the mother, use of raw salads and vegetables,
physical inactivity, and complaints of fatigue. In multivariate
analyses, poor education of the mother and eating raw salad
were significant predictors of the child’s helminth infection.

The most common isolation was T. #richiurain 24/79 (30%)
of the children in this study. This finding was consistent
with a previous study in Bachok in which 66.8% of the
children studied had trichuriasis.”! In the later study, a
modified Stoll’s volumetric dilution method was used
in contrast to the conventional saline wet mounting
techniquel'! used in our study. The observed difference
in isolation rate could be partially due to the different
techniques used in the two studies.

The prevalence and intensities of intestinal helminth
infection vary according to geographical location. In
Nigerian schoolchildren, the prevalence of any species of
intestinal helminth was 30%, with the prevalence being
significantly higher among the rural subjects than among
the urban children (36% vs. 24%, P<0.001).'Y Among the
different species, A. lumbricoides was the most common one,
followed by hookworm and T. #richiura infection. In southern
Indians, hookworm was the commonest helminth infection
seen in 48/78 (61.5%).1"! Hookworm infections are normally
correlated with habitual barefooted children.'"”! More
than one-quarter of our study children did not use shoes
or slippers while they walked or played outside. However,
the proportion of the barefooted children did not differ
significantly among those who had and those who did not
have helminths isolated, and none had hookworm infection.

Interestingly, there were significantly more infected children
whose mothers had neither formal education nor finished
primary schooling, as compared to the healthy ones
(P=0.015). This is in congruent with the study reported
from fishing families, in which children with mothers
of low levels of education had the highest intensity of
A. lumbricoides infection." Moreovet, a higher proportion
of infected children lived with mothers who were full-time
housewives, compared to noninfected children (79% vs.
67%), although not statistically significant. Mothers who
had the traditional homemaker role and spent more time
with the children presumably should have more opportunity
to educate their children. That was not the case in our study.
A similar observation was made by Curtale e /") A high
percentage of these rural, less educated mothers were

likely to be still ignorant about proper hygienic habits and
health-seeking behaviors.

In our study, there was no significant correlation between
the two groups of children in relation to handwashing
before meals or after defecation. This was in accordance
with the review on the ambivalent relationship between
these two hygienic practices and reduction of ascariasis. ™
However, it is important to note that nearly 70% of the
people did not use soap before meal or after defecation,
although no significant differences were observed between
the two study groups. Twenty percent or more people did
not boil water for drinking, probably because either they
did not know the importance of boiling water or they could
notafford it. This indicates importance of a comprehensive
health education program for the rural community of
Bachok. Conversely, significantly more infected children
were found to eat raw salad (P=0.03). Presence of helminth
eggs in raw vegetables have been reported.”!! Many infected
children often offered excuses to avoid physical activities
(P=0.03) and complained of fatigue (P=0.019). Similar
complaints of infected children were observed in earlier
studies.” Intestinal helminth infection can reduce nutrient
absorption, which subsequently cause children too lethargic
to perform physical activities. Parents in rural areas should
be educated to observe for these negative behaviors among
their children, which may be a warning sign to seek medical
attention for the children. Also, parents, especially the
mothers, need to know the preventive and control measures
in order for them to be actively involved in reducing the
infections among their children.

One of the limitations of this study was that data were
collected by convenience sampling which yielded a small
sample size. Parents either failed to respond or were
reluctant to deal with collecting their children’s stool
samples. Furthermore, attendances of parents and adults
during health-related programs organized by schools were
often poor. This emphasizes the importance of involving
parents and guardians in health education programs, in
addition to educating school children in healthy living,

One uniqueness of this study was the involvement of
imams (Muslim religious leaders) in recruiting children
and educating parents. Beris Lalang being a Muslim-
predominant community, involvement of an imam
in health services was a culturally appropriate and
acceptable approach by the community. Success stories
are accumulating in using community lay people in health
interventions. Religious leaders, who have day-to-day
contact with people, were found useful in disseminating
health education programs in Egypt.*)
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CONCLUSION

Based on this study, the prevalence rate of helminth
infection was 37% among children in rural Malaysia, with
T. trichiura being the predominant helminth isolated. The
independent risk factors for helminth infection were poor
education of the mother and consumption of raw salad
and vegetables. Future studies should focus on the efficacy
of educating mothers in preventing intestinal helminth
infections among their children.
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