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ABSTRACT

Objective: To identify the prevalence of soil-transmitted helminthiasis
(STH) among school-age children in the Cagayan Valley, the
Philippines, assess their level of awareness on the disease, and
determine predisposing factors of the disease.

Methods: A total of 478 Grades [II- V school-age children in
Pamplona and Sanchez-Mira School Districts in the Cagayan Valley
answered the questionnaire assessing their knowledge, attitude, and
practices on STH, subjected to anthropometric measurements, and
provided faecal samples for parasitologic assessment (direct smear,
Kato-Katz, and formol-ether concentration techniques).

Results: The participants of the study, with 55.86% females, were
8 to 14 years old. Their nutritional status was assessed ‘normal’
(84.31%), ‘severely wasted’ (6.49%), ‘wasted’ (5.23%), ‘overweight’
(2.72%), and ‘obese’ (1.26%). The prevalence of infection with at
least 1 STH species was 25.99% in Pamplona and 19.40% in Sanchez-
Mira. Overall, the prevalence of heavy intensity was 7.11% for
Ascaris lumbricoides and 1.67% for Trichuris trichiura. All hookworm
infections had light intensities. The majority of the school-age children
had a low score in the KAP test. In knowledge of STH, ‘stunted growth
as a sympiom of infection’ was associated with a lower risk of Ascaris
lumbricoides infection (OR 0.448; 95% CI 0.212, 0.945; P=0.035)
while ‘playing with soil as a mode of transmission’ was associated
with an increased risk of Ascaris lumbricoides infection (OR 2.067;
95% CI 1.014, 4.212; P=0.046). In attitude towards STH, ‘I think I
have intestinal worm now’ was associated with a higher risk of Ascaris
lumbricoides infection (OR 1.681; 95% CI 1.061, 2.662; P=0.027).
Conclusions: The prevalence rate of Ascaris lumbricoides among the

school-age children in the Cagayan Valley shows the need to further

intensify intervention in the area to meet the threshold set by the World
Health Organization. The identified predictors of infection, which
concerns the school-age children’s knowledge and attitude toward

STH, can be used in augmenting intervention programs in the future.

KEYWORDS: Intestinal worms; War on worms; Infectious

disease; Neglected tropical diseases

1. Introduction

Soil-transmitted helminthiasis (STH) is one of the most prevalent
human infections in tropical countries caused by three major
nematodes: Ascaris lumbricoides, Trichuris trichiura, and the
hookworms[1]. It infects 24% of the world’s population[2] and it
usually persists in low-resource settings where water, sanitation,
and hygiene services are sub-standard[3]. In the Philippines, STH
remains a major public health concern, particularly among school-

age children (SAC) who are consistently at high risk due to their
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poor hygiene and sanitation practices[4]. In 2005, a study was
conducted to determine the prevalence of STH among SAC across
the nation and a cumulative prevalence rate for at least one type of
STH infection was reported 67%]5]. Other localized studies also
showed consistent high infection rates among the Filipino SAC
even up to the recent decades[6-8]. This infection has adverse effects
on the children’s growth and development, cognitive potential, and
nutritional status, which subsequently causes a serious impact on the
SAC’s school attendance, learning, and overall well-being[9].

In the pursuit to reduce the mortality and morbidity associated
with STH, a resolution was passed during the 54th World Health
Assembly (WHA 54.19) in 2001. One action item in the resolution
was to provide anthelminthic drugs to the SAC and other high-
risk groups[10]. The aim was to cover at least 75% of the SAC
population in the endemic countries by the end of 2010, but this
was not achieved so a new global effort was introduced in 2011.
The London Declaration on Neglected Tropical Diseases was endorsed
by the collective public and private sectors to sustain and expand
the goal to eliminate STH as a public health issue by 2020[11.12].
In the Philippines, the Department of Health has formulated the
Integrated Helminth Control Program (IHCP) since 2006 as a
notable intervention for STH control. With the cooperation of
the Department of Education, it has implemented mass treatment
with albendazole in a harmonized mass drug administration
(MDA) across different regions in the country. It is primarily being
implemented at school twice a year: during the class opening in July
and a follow-up in January. Its main goal is to lower the number
of SAC with moderate-heavy STH infections[13]. As a preventive
chemotherapy, it has been well-participated by the education sector
in the country and as of 2016, its coverage in the country has already
reached =75%]14].

Despite these efforts, its global implementation is challenged by
several factors including the issues of consistency and sustainability
in the enforcement, lack of resources, and refusal to participate
by some individuals due to some misconceptions and cultural
barriers[14]. Other challenges include the risk of anthelmintic drug
resistance[15] and the low efficacy of drugs like in the case of a
single dose treatment for T. irichiural16]. The impact of the program
is also not well documented, since the monitoring scheme is
insufficient and the relevant data are not readily available[17]. In the
Philippines, IHCP was evaluated 10 years after its implementation
in an identified area where it was introduced. The evaluation
was conducted by a research group from the University of the
Philippines, which showed unsatisfactory results in achieving global
and national targets on deworming coverage and decreasing the
rates of moderate-high infections|18]. No updated records have been
found regarding the impact of IHCP at a national level. As year 2020
had past, an efficient method to fully understand the impact of the
program is still not available. Therefore, it is important to create
other intervention strategies that cover an integrated approach to

health education and hygiene improvement, which have potential

outstanding results at a reasonable period of time. In Malaysia, for
example, a Health Education Learning Package, which displayed
comic books, music videos, and puppet shows, achieved a significant
impact on reduction of the infection[19]. In China, a cartoon video
called “The Magic Glasses” increased the students’ knowledge
of STH. It led to behaviour modifications toward hygiene and
sanitation, which subsequently caused a reduction of STH infection
rates among SAC[20]. A version of this cartoon video called “Koko et
les lunettes magiques” was developed and displayed in Cote d’Ivoire.
It also showed promising results among the group who were exposed
to the educational video|21].

However, other innovative interventions for STH control is not
well-studied in the Philippines. To address this call, other possible
options that can be used by Filipino SAC should be explored. This
study was conducted to assess the needs in designing other possible
interventions. The schools in the Cagayan Valley, endemic for STH,
were purposively chosen to be the research site of this study due to
the lack of attention it incurred, as reflected on a scanty number of
studies conducted in the area. The earliest record of STH infection
(among adults) in the Cagayan Valley was reported in 1911 by
Willets. Of 4 278 fecal samples, 62.4% were infected with A.
lumbricoides, 54.37% with hookworm, and 7.99% with T. irichiura,
for a cumulative prevalence rate of 85.46% for any type of helminth
infections[22]. In 2015, after more than a hundred years from the
earliest report, the Cagayan Valley still has a 20%-50% predicted
prevalence based on the mapping of STH risks in the country[4]. The
goal of this study is to identify the updated prevalence and intensity
of STH infections among SAC in the area, and assess their levels of
knowledge, attitude, and practices towards the disease so future plans
can be laid-out, particularly on the production of a revolutionary tool
as a supplement to the global effort in eliminating STH as a public

health issue.

2. Subjects and methods
2.1. Study setting and population

The region of the Cagayan Valley is located at the northwestern tip
of the Philippines. The study was conducted in the public elementary
schools from the two school districts of Cagayan, selected via
random sampling, Pamplona and Sanchez-Mira. The municipal
centre of Pamplona is situated at approximately 18° 28’ North
121° 20’ East, (elevation at 23.1 feet above mean sea level), with an
area of 173.30 km”. Sanchez-Mira, on the other hand, is situated at
18° 34’ North 121° 14’ East (elevation at 27.6 feet above mean sea
level), with an area of 198.80 km’. Sanchez-Mira has larger annual
regular revenue than Pamplona based on the fiscal year 2016. In
terms of the age group, 5-9 years old has the highest population
in Pamplona, while 10-14 years old in Sanchez-Mira[23]. Eleven

elementary schools in Pamplona participated in this study including
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Figure 1. Flowchart of selecting the participants

from two school districts.
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I 478 Grade III- V pupils in Cagayan Valley

Allasitan Elementary School (E/S), Cabaggan E/S, San Juan E/S,
Abbangkeruan E/S, Pamplona Central E/S, Tabba E/S, Pimpila E/
S, Curva E/S, Bidduang E/S, Balingit E/S, and Naggattatan E/S. In
Sanchez-Mira, eight public elementary schools have participated
including Bangan E/S, Langagan E/S, Nagrangtayan-Macagan E/S,
Callungan E/S, C. Marzan E/S, Sanchez-Mira Central E/S, Sanchez-
Mira West Central E/S, and Namuac-San Andres E/S.

There were 1 345 recorded population of Grades III-V pupils
in all participating schools. This population estimate was used in
computing the sample size needed for the study. The calculation of
sample size was estimated using the online epidemiologic calculator
from OpenEpi[24]. A sample of 445 was needed to obtain 99%
confidence level (%) based on the equation of the online calculator.
Out of 865 total number of Grades III-V pupils from the visited
schools in Pamplona, 277 participated in the study; 201 out of
480 in Sanchez-Mira. Overall, 478 (response rate=107.41%) SAC
participated in this study coming from the two school districts

(Figure 1).

2.2. School survey management

An ocular visit was conducted a month (October 2018) before the
actual data collection. During this visit, the names of all Grades
[I- V pupils were gathered from their respective homeroom
advisers. From these lists, names of the participants were identified
via systematic random sampling with substitution. A week before
actual data collection, parental consent was distributed to the
identified participants to allot ample time in deciding participation.
A comprehensive plan was also communicated to the school officials
and teachers for efficient data gathering. Since there were 1 to 3
sections per grade level, and the participation per section was not
at 100%, a vacant classroom was assigned for the entire activity.
Station 1 was assigned for the registration and the submission of the

signed parental consent. It was situated outside the classroom while

the participants were falling in line. The anthropometric data were
also collected in the same station before the participants entered the
room. The desks inside the classroom have knowledge, attitudes,
and practices (KAP) questionnaires ready with pencil and eraser
(station 2). There were two teachers and two researchers assisted
the participants in answering the questionnaire. After completing
the questionnaire, the participant was asked to submit it in station 3
where the stool cup was distributed together with a brief explanation
on proper sample collection. The appropriate instructions were also
printed on a piece of paper as a guide at home. The participant was
asked to submit the fecal sample on the following day to receive a

token for participation.

2.3. Parasitologic assessment

The stool samples were immediately sent to the Rural Health
Unit of Pamplona, the Cagayan Valley (+15 minutes away from
the participating schools) for analysis using direct smear (first
reading) and Kato-Katz technique (second reading). Microscopic
readings were done within 2 h after the faecal sample collection.
Approximately 41.7 mg of stool sample was used to describe the
presence of STH eggs, qualitatively and quantitatively. Raw egg
counts were multiplied by a factor of 24 to derive the number of eggs
per gram (epg)[25]. The parasitologic assessments were conducted
by the trained microscopists from the Polytechnic University of
the Philippines and Centro Escolar University. The accuracy and
the reliability of parasitologic assessment were maintained through
the quality assurance and slide validation by four professional and
experienced Medical Technologists from the Rural Health Unit. All
completed samples were preserved in 10% formalin. It was then
transported to the Institute of Science and Technology Research
Laboratory, Polytechnic University of the Philippines, Manila, for
formalin-ether concentration technique (third reading). It was used

to ensure detection of helminths from samples with low intensity
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of infections. The data from the fecal analysis were collected to
determine the prevalence rates per STH species. The intensity of
infections was reported as epg and was classified as light [(1-4 999)
epg for A. lumbricoides, (1-999) epg for T. trichiura and (1-1999)
for hookworm), moderate (5 000-49 999) epg for A. lumbricoides,
(1000-9999) epg for T. trichiura and (20 000-3 999) for hookworm],
or heavy (=50000 epg for A. lumbricoides, =10000 epg for T.
trichiura and =4 000 for hookworm)[25].

2.4. Questionnaire on knowledge, attitude, and practices of

school-age children toward soil—transmitted helminthiasis

A structured questionnaire, developed by Bieri[20], was modified and
translated into the Filipino language. The socio-demographic profiles
i.e. name, age, date of birth, sex, and grade level were gathered. The
questionnaire was designed to capture important aspects of KAP
among the population in the sample area. This included respondents’
knowledge about STH, its signs and symptoms, and its mode of
transmission. It also sought information about the respondent’s
attitude toward STH and their hygiene practices. Additionally, the
questionnaire captured health education practices at school and
sources of SAC’s information about STH. Majority of the questions
can be answered by a yes or no, other questions used a likert scale,
and few questions are in an open-ended form. This modified and
translated questionnaire was answered first by 30 non-respondents
Grades III- V pupils before the actual utilization for a face validity
testing wherein readability, clarity of language used, consistency of
style and formatting, and feasibility were evaluated. The reliability
testing was done based on the judgment of the two researchers
via inter-rater reliability methods using MS Excel (percentage

agreement=90%; Cohen’s Kappa=0.80).

2.5. Nutritional status assessment

Anthropometric data were also taken. Height and weight were
measured using a mechanical eye-level physician scale with a height
rod. Each SAC was asked to stand at the centre of the scale platform
with bare feet and empty pockets. The weight was measured and
recorded to the nearest 0.1 kg, while the height was measured and
recorded to the nearest 0.1 cm. These anthropometric measurements
were classified using the international reference standard, which is
used by the Department of Education as a reference. The nutritional
status was evaluated based on the weight-for-age/body mass index
and height-for-age data. The sums of which were computed to reflect
the overall nutritional status of the SAC participants i.e. severely

wasted, wasted, normal, overweight, and obese|[26].

2.6. Data analysis

Statistical Package for Social Sciences for windows SPSS version
23 (IBM Corp., Armonk, NY, USA) was used to analyse the data.

Descriptive statistics were used to assess demographic profiles, and
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prevalence and intensity of infections. To assess the respondents’
KAP toward STH, responses were extracted from the relevant
components of the KAP questionnaire. Out of 38 questions, 18
of them measured the ‘knowledge’, four questions measured
the ‘attitude’, and 8 questions measured the ‘practices’ of the
respondents. The other seven questions under the components of
‘health education programs at school’ and the ‘SAC’s sources of
information about STH’ were reserved to support interpretation of
data. Binary logistic regression analysis was conducted to estimate
the association between the responses of the SAC in the KAP
questionnaire and Ascaris lumbricoides/at least 1 type of STH infection.
It intends to answer the question, ‘do responses to KAP questions
predict the probability of having STH infection?’. Answer to this
question can be used in making future decisions for an intervention
approach. The dependent variable is the STH infection (negative=0;
positive=1). The independent variables are the KAP responses and
were coded as follows: items-of-interest on knowledge about STH
(no=0; yes=1), attitude towards STH (strongly disagree/disagree/
uncertain=0; agree/strongly agree=1), and hygiene practices (never/
very rarely/rarely=0; occasionally/frequently=1). The variables
included in the most parsimonious model was selected via a stepwise
backward procedure with P values of 0.2 and 0.4 as a threshold
in including and eliminating variables. Odds ratios (ORs) and
their respective 95% confidence intervals (CIs) were calculated
and presented. P values less than or equal to 0.05 was considered

statistically significant.

2.7. Ethical consideration

This research was reviewed and approved by the Research Ethical
Board of Polytechnic University of the Philippines and Centro
Escolar University (IERC 2017-18/048) and by the appropriate
authorities including the municipal mayors, school district
supervisors, and school heads in the Municipalities of Pamplona
and Sanchez-Mira, the Cagayan Valley, the Philippines. Prior to
conducting the data gathering, consent letter was ensured to be well-
understood and be signed by the parents of the SAC-participants. All

the information obtained from the study was kept confidential.

3. Results

3.1. Profiles of the participants

Overall, 478 SAC participated in the study. More females (55.86%)
than males (44.14%) have completed involvement, which included
the anthropometric measurement, completion of a questionnaire,
and submission of a fecal sample. Majority of the participants were
10 years old (34.94%), followed by 9 years old (33.26%) and 8
years old (20.92%). Others were 11-14 years old, but with minimal

participation rates. Table 1 shows the complete profiles of the
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participants from the two school districts including their nutritional
status. Majority of them were found having “normal” nutritional
status (84.31%), but 6.49% were reported “severely wasted” and

1.26% were “obese”.

Table 1. Demographic profiles of the school-age children from Pamplona
and Sanchez-Mira [n (%)].

Profiles Pamplona (n=277) Sanchez-Mira (n=201) Total (n=478)
Gender
Male 131 (47.29) 80 (39.80) 211 (44.14)
Female 146 (52.71) 121 (60.20) 267 (55.86)
Age
8 62 (22.38) 38 (18.91) 100 (20.92)
9 90 (32.49) 69 (34.33) 159 (33.26)
10 106 (38.27) 61 (30.35) 167 (34.94)
11 14 (5.05) 31 (15.42) 45 (9.41)
12 3 (1.08) 1(0.50) 4(0.84)
13 2 (0.72) 0(0.0) 2(0.42)
14 0 (0.00) 1 (0.50) 1(0.21)
Grade level
m 81(29.24) 51(25.37) 132 (27.62)
v 100 (36.10) 76 (37.81) 176 (36.82)
A 96 (34.66) 74 (36.82) 170 (35.56)
Nutritional status
Severely wasted 24 (8.66) 7 (3.48) 31 (6.49)
Wasted 19 (6.86) 6(2.99) 25 (5.23)
Normal 223 (80.51) 180 (89.55) 403 (84.31)
Overweight 5(1.81) 8 (3.98) 13 (2.72)
Obese 6(2.17) 0 (0.00) 6 (1.26)

3.2. Parasitologic characteristics

A prevalence rate of infection for at least 1 STH was found
25.99% in Pamplona and 19.40% in Sanchez-Mira; for a cumulative
prevalence of 23.22%. The prevalence of heavy intensity for
A. lumbricoides was 7.11% and for T. trichiura was 1.67%. All
hookworm-positive samples showed light intensities. Table 2 presents
the cumulative prevalence and heavy intensity infections in both
school districts. Multiple infections varied from A. lumbricoides+T.
trichiura, A. lumbricoides+hookworm, and 7. trichiura+hookworm.
There were also two cases of triple infection (0.72%) in Pamplona.

From the three STH species, A. lumbricoides was the most prevalent
in Pamplona (23.83%) and Sanchez-Mira (15.92%). It was followed
by T. trichiura, which has a prevalence rate of 11.55% in Pamplona,

and 5.97% in Sanchez-Mira. Hookworm was the least prevalent in

either school district with recorded low intensities of infections. Of
the 11 elementary schools in Pamplona, 6 did not meet the <20%
prevalence threshold set by the WHO in terms of prevalence rate of
A. lumbricoides. Cabbagan E/S got the highest prevalence rate of A.
lumbricoides at 45.83%. It was followed by Allasitan E/S (34.78%),
Bidduang E/S (29.17%), Tabba E/S (29.03%), Naggattatan E/S
(28.57%) and San Juan E/S (23.08%). A 20.83% was also observed
in Cabbagan E/S for a T. irichiura infection. In Sanchez-Mira, 3
out 8 schools got a prevalence rate of =20% for A. lumbricoides,
namely: C. Marzan E/S (35.71%), Sanchez-Mira West E/S
(22.22%), and Bangan E/S (20.00%). A 21.43% prevalence rate of
T. trichiura was observed in C. Marzan E/S. Table 3 also presents the
prevalence rates of infections per STH species, per school, with their
corresponding geometric mean egg counts. It can be observed that A.
lumbricoides was most prevalent than the other STH species in either
school districts, but regardless of species the overall prevalences rate

of infection was higher in Pamplona.

3.3. Knowledge, attitude, and practices of school-age
children toward soil-transmitted helminthiasis

The knowledge, attitude, and practices toward STH of the SAC
in the Cagayan Valley are presented in Table 4. All the SAC were
familiar with the STH when it was called on its local term ‘aryik”
but they showed low scores when asked about its several types/
species (5.86%-10.25% positive responses) and the modes of
transmission (4.39%-9.62% positive responses). Despite the low
percentage of SAC who were aware about the round worm, the
whipworm, and the hookworm, intestinal worms in general were
perceived by the SAC being integrated into the school discussions.
This knowledge was obtained by them at school (54.60%), at home
(36.62%), via television (35.15%), and from books (12.55%). In
terms of perceived symptoms, stomach ache (62.97%) was the
most identified by the SAC, followed by the difficulty in defecating
(36.61%), diarrhoea (27.62%), and loss of appetite (23.22%). Only
5.02% of the SAC did not know any symptoms of intestinal worms.
A low level of awareness was also observed on the knowledge about
STH transmission. Many (21.55%) of them did not know any mode
of STH transmission. The cause of STH infections as perceived by
the SAC was due to eating contaminated food (9.62%). Only 4.39%

of the SAC were aware that walking barefooted can contract STH

Table 2. Cumulative prevalence and heavy intensity infections in Pamplona and Sanchez-Mira [n (%)].

Intensity Pamplona (n=277) Sanchez-Mira (n=201) Total (n=478)
Positive for at least 1 STH 72 (25.99) 39 (19.40) 111 (23.22)
Positive for 2 STH 23 (8.30) 9 (4.48) 32 (6.69)
Positive for 3 STH 2 (0.72) 0 (0.00) 2(0.42)
Positive for Ascaris lumbricoides+Trichuris trichiura 16 (5.78) 7(3.48) 33 (6.90)
Positive for Ascaris lumbricoides+hookworm 7(2.53) 1 (0.50) 8 (1.67)
Positive for Trichuris trichiura+hookworm 0 (0.00) 1 (0.50) 1(0.21)
Heavy intensity for Ascaris lumbricoides” 23 (8.30) 11 (5.47) 34 (7.11)
Heavy intensity for Trichuris trichiura’ 8 (2.89) 0 (0.00) 8 (1.67)
Heavy intensity for hookworm 0 (0.00) 0 (0.00) 0 (0.00)

“Combined moderate and heavy intensity.
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Table 3. Prevalence rate and intensity of infection per STH species, per school.

Number of Ascaris lumbricoides Trichuris trichiura Hookworm
Schools SAC examined Prevalence EPG Prevalence EPG Prevalence EPG
[n (%)] median (Q1-Q3) [n(%)] median (Q1-Q3) [n (%)] median (Q1-Q3)
Pamplona, Cagayan Valley (N=277)
Allasitan E/S 23 8(34.78) 2568 (1680-5112) 3(13.04) 24 (18-24) 3(13.04) 48 (42-54)
Cabaggan E/S 24 11 (45.83) 2472 (1 308-5 106) 5(20.83) 24 (24-24) 0 (0.00) 0 (0-0)
San Juan E/S 13 3(23.08) 3120 (2112-5196) 1(7.69) 24 (24-24) 1(7.69) 24 (24-24)
Abbangkeruan E/S 29 5(17.20) 4008 (2 088-5 232) 3(10.3) 24 (24-24) 1 (3.40) 24 (24-24)
Pamplona Central E/S 29 2 (6.90) 2 880 (1 452-5 094) 1(3.45) 24 (24-24) 0 (0.00) 0 (0-0)
Tabba E/S 31 9(29.03) 2676 (1812-5112) 5(16.13) 24 (24-24) 2 (6.45) 24 (24-24)
Pimpila E/S 2 0 (0.00) 0 (0-0) 0 (0.00) 0 (0-0) 0 (0.00) 0 (0-0)
Curva E/S 27 3(11.11) 5160 (852-5 376) 2 (7.41) 24 (24-24) 0 (0.00) 0 (0-0)
Bidduang E/S 43 14 (29.17) 2472 (1 344-5 106) 8 (16.67) 24 (24-24) 1(2.08) 24 (24-24)
Balingit E/S 30 5(16.67) 3792 (1 638-5226) 2 (6.67) 24 (24-24) 1(3.33) 24 (24-24)
Naggattatan E/S 21 6 (28.57) 2448 (1344-5076) 2(9.52) 24 (24-24) 0 (0.00) 0 (0-0)
Subtotal 277 66 (23.83) 2472 (1274-5106) 32 (11.55) 24 (24-24) 9 (3.25) 24 (24-48)
Sanchez-Mira, Cagayan Valley (N=201)
Bangan E/S 25 5(20.00) 1776 (1392-4728) 0 (0.00) 0 (0-0) 0 (0.00) 0 (0-0)
Langangan E/S 50 4 (8.00) 2 748 (2 496-3 228) 2 (4.00) 720 (396-1 044) 1 (2.00) 72 (72-72)
Nagrangtayan-Macagan E/S 23 0 (0.00) 0 (0-0) 0 (0.00) 0 (0-0) 0 (0.00) 0(0-0)
Callungan E/S 19 3(15.79) 6672 (4 008-7 308) 3(15.79) 288 (252-360) 1(5.26) 72 (72-72)
C. Marzan E/S 28 10 (35.71) 2412 (690-5 178) 6(21.43) 180 (78-570) 2(7.14) 36 (30-42)
Sanchez-Mira Central E/S 11 2 (18.18) 1080 (1 080-1 080) 0 (0.00) 0 (0-0) 0 (0.00) 0 (0-0)
Sanchez-Mira West Central E/S 27 6(22.22) 3036 (870-4 734) 0 (0.00) 0 (0-0) 0 (0.00) 0 (0-0)
Namuac-San Andres E/S 18 2 (11.11) 2796 (1 686-3 906) 1(5.56) 744 (744-744) 0 (0.00) 0 (0-0)
Subtotal 201 32 (15.92) 2472 (1 080-5076) 12 (5.97) 276 (90-690) 4(1.99) 60 (42-72)
Total 478 98 (20.50) 2472 (1 344-5 106) 44 (9.21) 24 (24-54) 13 (2.72) 24 (24-48)

E/S=Elementary School; EPG-eggs per gram.

Table 4. Association between knowledge, attitude and practices toward STH and STH infections among the SAC in Cagayan Valley via logistic regression
analysis (N=478).

. Ascaris lumbricoides At least 1 type of STH species
Variables Responses [n (%)l —55 95% CI P value OR 95% CI P value
Knowledge on STH ‘No’

Heard about roundworm 429 (89.75) 1.004 (0.527, 1.915) 0.990 0.852 (0.481, 1.508) 0.581
Heard about whipworm 433 (90.59) 0.966 (0.503, 1.854) 0.916 0911 (0.510, 1.626) 0.751
Heard about hookworm 450 (94.14) 1.142 (0.512, 2.550) 0.746 1.024  (0.503,2.085) 0.948
Diarrhea as a symptom of infection 346 (72.38) 1.024 (0.595, 1.764) 0.931 0.817 (0.506, 1.319) 0.409
Stunted growth as a symptom of infection 385 (80.54) 0.448 (0.212, 0.945) 0.035" 0.771 (0.432,1.376) 0.379
Stomachache as a symptom of infection 177 (37.03) 0.739 (0.458, 1.191) 0.214 0.933 (0.616,1.412) 0.742
Loss of appetite as a symptom of infection 367 (76.78) 1.146 0.617, 2.127) 0.667 1.012  (0.589, 1.738) 0.966
Cough as a symptom of infection 428 (89.54) 0.636 (0.228, 1.773) 0.387 0.903 (0.399,2.045) 0.807
Cannot concentrate at school as a sign of infection 405 (84.73) 1.279 (0.584, 2.799) 0.539 1.039  (0.526,2.056) 0.912
Eating contaminated food as a mode of transmission 432 (90.38) 0.601 (0.297, 1.213) 0.155 0.750 (0.422,1.335) 0.328
Playing with soil as a mode of transmission 448 (93.72) 2.067 (1.014, 4.212) 0.046 1.566  (0.805,3.048) 0.186
Walking barefooted for as a mode of transmission 457 (95.61) 2.050 (0.337, 12.481) 0.436 2.887 (0.545,15.299) 0.213
Dirty hands and nails as a mode of transmission 443 (92.68) 1.155 (0.551, 2.418) 0.703 0.977 (0.506, 1.885) 0.945
Attitude towards STH ‘Uncertain-Disagree’
“Intestinal worm is harmful to health” 313 (65.48) 0.643 (0.394, 1.047) 0.076 0.725 (0.466, 1.130) 0.156
“I think I have intestinal worm now” 365 (76.36) 1.681 (1.061, 2.662) 0.027" 1.213  (0.808, 1.821) 0.351
“I should be worried if I have an intestinal worm” 293 (61.30) 0.701 (0.406, 1.210) 0.202 0.820 (0.501, 1.341) 0.429
“Intestinal worms can be treated” 285 (59.62) 0.990 (0.540, 1.816) 0.975 1.000 (0.580, 1.725)  0.999
Hygiene practices ‘Rarely-Never’
Wearing shoes at home 373 (78.03) 0.831 (0.505, 1.366) 0.465 0.922 (0.587, 1.448) 0.725
Wearing shoes at school 365 (76.36) 0.779 (0.474, 1.279) 0.324 0.770  (0.492,1.204) 0.252
Wearing shoes when playing with friends 367 (76.78) 1.150 (0.704, 1.881) 0.577 1426 (0.917,2.218) 0.115
Washing hands before eating 289 (60.46) 1.305 (0.668, 2.549) 0.436 1.074  (0.600, 1.926)  0.809
Washing hands with soap before eating 305 (63.81) 0.894 (0.497, 1.606) 0.707 0.904 (0.528,1.548) 0.713
Washing hands after defecation 292 (61.09) 0.795 (0.429, 1.473) 0.467 0.838 (0.479, 1.467) 0.536
Washing hands with soap after defecation 297 (62.93) 1.541 (0.811, 2.931) 0.187 1.366  (0.772,2.417) 0.284
Washing fruits before eating 280 (58.58) 0.711 (0.378, 1.339) 0.291 0.745 (0.416,1.333) 0.321

OR=0dds ratio; 95% CI=95% confidence interval; ‘Significant variables at 5% significance level.
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infection. Other perceptions that emerged as causes of the infection
were eating junk foods and eating sweet foods, which was presumed
by the researchers as a result of traditional Filipino parenting practice
wherein scare factors are associated with unhealthy food intake.

In terms of attitude, 165 (34.52%) SAC believed that intestinal
worm is harmful to one’s health, but 193 (40.38%) believed that the
disease can be treated. Only few (23.64%) of the SAC believed that
they might harboring intestinal worms at the time they answered the
questionnaire and in case they were actually infected, 293 (61.30%)
will not worry.

In regard to hygiene practices, wearing shoes at home was the
least option of the SAC (21.94). Many SAC wore slippers at school
(76.36%) and they habitually practiced walking barefooted during
recess. Almost half (39.54%) of the SAC washed their hands before
eating, but a decline of response rate (36.19%) was observed when
asked if they use soap in washing their hands. The same trend was
observed in washing hands after defecation (38.91%) and washing
hands with soap after defecation (37.87%). Lastly, more than half of
the respondents (58.58%) did not wash fruits before eating.

The association of KAP and STH infections was estimated
using a logistic regression model. A. lumbricoides infection was
used as a dependent variable in the analysis because it was the
most prevalent STH infection across the participating elementary
schools. Three predictors of Ascaris lumbricoides infection came
out statistically significant at 5% significance level. In terms of
knowledge two variables are statistically significant, namely (1)
being unaware that stunted growth is a symptom of infection (OR
0.448; 95% CI 0.212, 0.945; P=0.035) and being unaware that the
infection can be transmitted through playing with soil (OR 2.067;
95% CI 1.014, 4.212; P=0.046). In terms of attitude, not believing
of having intestinal worm during the time they answered the KAP
questionnaire (OR 1.681; 95% CI 1.061, 2.662; P=0.027) was
statistically significant predictor of Ascaris lumbricoides infection.

Logistic regression was also conducted to estimate the association
of KAP responses and infection of at least 1 type of STH species
(either with A. [umbricoides, T. trichiura or hookworm), but no
variables were found statistically significant. Irrespective of the
logistic regression analysis, it was evident in the low percentage of
correct/positive responses in the KAP questions that the SAC in the
Cagayan Valley needs intervention in terms of acquiring knowledge
about STH and developing good attitude and practices toward STH

infection.

4. Discussion

The global efforts to eliminate STH as a public health issue have
reached the Cagayan Valley, but like the other regions of the country,
its impact is not well-documented[27]. The prevalence rates reported
in this study is not as high as other results of other studies, either in
the Philippine setting or in other endemic nations. However, it cannot

be concluded in this study as an impact of mass drug administration

program due to the absence of baseline data in the area. According
to the WHO, a group is at risk if the prevalence of STH infection
exceeds 20% and treatment should be given at least once a year{28].
Despite the implementation of the government programs on STH
elimination in the area, the results of this study imply the need for
further interventions in several elementary schools. Moreover, even
the low prevalence and intensity rate of infection have also crucial
implications in the 2020 goals of STH elimination. Preventive
chemotherapy is highly prioritized in areas of high transmission, but
in order to achieve total elimination, successful control intervention
should be sustained in low transmission areas[17]. The low coverage
of parasitologic assessment, as well as the inadequate monitoring of
the value of interventions is not only a challenge in the Philippines,
but also in many countries conducting STH elimination programs14].
Besides, a standardized diagnostic and reporting protocol that could
strengthen the program implementation and decision-making has yet
to be established. The 2020 roadmap of WHO showed a substantial
progress in terms of preventive chemotherapy among SAC]14,17] but
the utmost solution may not be covered by this global effort. There
should have micromanagement efforts in a community level. It may
start with ensuring SAC’s high level of awareness on STH and how
to prevent their spread|29.30].

This study shows a need for the delivery of key health messages
of STHs among SAC. Based on the identified low level of SAC’s
knowledge, attitude, practices toward STH, the following are the
important key health messages: (1) weakness (of the body) can
be a sign of STH infection (2) coughing can be a sign of STH
infection (3) seek help if you think you have STHs (4) avoid playing
with soil (5) avoid walking barefooted (6) wear shoes at school
(7) wash hands with soap before eating (8) wash hands with soap
after defecation, and (9) wash fruits before eating, among others.
The messages are focused on symptoms of the infection, attitude
toward these symptoms, and the need to practice proper hygiene
and sanitation. These key health messages should be delivered to the
SAC in a simple manner where they can easily be understood and
put into practice.

Aside from the common intervention efforts that are widely
implemented across the globe, other innovative interventions can
be done beyond the 2020 roadmap on STH elimination. One way
is to influence the behaviour of the SAC through children’s art
and literature. Several commercially available illustrated books
for children in the country, like “Just add dirt” by Becky Bravo
and “Where are my slippers” by Rene Villanueva may be tapped in
formulating intervention strategies. The problem is the high cost
and the inaccessibility of these books to the poor SAC[31]. The
government should support artists and writers in producing these
types of materials and incorporate it in the science framework of
Philippine Basic Education. Currently, hygiene and sanitation is
being taught in the elementary schools of the Cagayan Valley and
are integrated in several subjects like Science and Health[27]. A
comprehensive discussion of STH can be strategically incorporated

in the basic education curriculum. From developing an inquiry-based
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skill like “What is a roundworm?” or “What is the difference between
a roundworm and a hookworm?” to acquiring scientific attitude,
“How can walking barefooted cause intestinal worm infection?” to
aggregating content and connection, “...therefore, how can I avoid
intestinal worm infections?” can be achieved by delivering the content
in a creative manner.

Other possible ways to deliver the key health messages are the use
of mobile application and social media. These are also used as a
platform in promoting health issues among patients and healthcare
professionals nowadays|32]. Facebook group is being used by several
organizations as a tool for broadcasting knowledge-based content[33].
It could be a promising tool to deliver messages on proper hygiene
and sanitation, hand washing practices, and disease prevention,
etc. The development of mobile games for children containing the
key messages of Water, Sanitation and Hygiene can also be a great
prospect. More research with the aim to produce effective, relatable,
and enjoyable tools in educating SAC toward proper hygiene and
sanitation is needed especially in the area where elimination of STH
is almost achievable. As the global agenda, set by the health sector,
is being updated from time to time, other timely efforts should be
maximized both in the community and in the school.

The prevalence of STH infection in two school districts poses a
public health risk. Preventive chemotherapy is needed, but based
on the identified low level of KAP toward STH, integrated control
strategies may include preventive chemotherapy together with
effective health education that can influence the behaviour of the
SAC toward hygiene and sanitation. The key messages for proper
hygiene and sanitation may be delivered using the arts and culture
sector in the country and may further be delivered by mobile

applications or social media platforms.
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