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ABSTRACT
Objectives. This study aimed to describe baseline and follow-up
prevalence and intensity of soil-transmitted helminth (STH)
infections, nutritional status and school performance of school-
age children in Cebu City. By measuring these parameters, it also
aimed to monitor the progress of a local government unit-led,
school-based, schoolteacher-assisted deworming initiative.

Methods. Grade three and grade four pupils from two selected
school districts in Cebu City were chosen as participants. Kato-
Katz technique was used to assess helminth infections. All
positive slides and 10% of all negative slides were re-examined
blindly by a reference microscopist for quality control.
Secondary anthropometric and school performance data were
also obtained from the Department of Education.

Results. Baseline results showed cumulative prevalence and
prevalence of heavy intensity infection of 73.1% and 44.3%,
respectively, which were significantly lower during follow-up at
56.5% (p < 0.0001) and 26.5% (p < 0.0001), respectively. School
performance improved in District B, with an 8.8% increase in
mean percentage score from baseline to follow-up. There was no
marked difference between baseline and follow-up proportions
of pupils with below normal weight-for-age and height-for-age.

Conclusions. The positive results merit continuation of the
school-based STH control initiative in Cebu City. Improvements
in water supply and sanitation, promotion of good hygiene and
health education are important in minimizing risks of infection
and re-infection.
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Introduction

Soil-transmitted helminth (STH) infections are among
the most prevalent afflictions of humans who live in areas of
poverty in the developing world.! Recent data showed that
ascariasis, trichuriasis, and hookworm infections ranked as
the three most prevalent neglected tropical diseases (NTD)
in the world.? Studies have shown that the prevalence and
intensity of STH infections caused by Ascaris and Trichuris
are highest among children 5-14 years old, implying that this
age group is at greatest risk for infection.> STH infections in
children may result in reduced cognitive development,
hampered concentration and increased school absenteeism.*

Previous parasitological surveys of communities in
Cebu City have shown moderate to high prevalence of STH
infections. Biomedical surveys done by the U.S. Naval
Medical Research Unit No. 2 in Cebu City in 1984 showed
prevalence rates of 50.0%, 53.0% and 22.0% for Ascaris,
Trichuris, and hookworms, respectively.®> In a study done in
2002, 75.3% of the pupils examined in Cebu City were
infected with STH and 10.0% had heavy infection.
Individual prevalence rates for A. lumbricoides, T. trichiura,
and hookworms were 56.6%, 56.0%, and 8.7%, respectively.®
The relatively high prevalence rates in Cebu City despite the
18 years separating the two surveys imply that STH
infections will remain a public health concern in the area in
the absence of a more directed approach to disease control
and prevention.

The World Health Organization (WHO) recommends
preventive chemotherapy as a means to control STH
infections and its subsequent morbidities. This strategy is
done through periodic mass drug administration (MDA) in
endemic communities given at least two times a year’
Although interventions through national helminth control
program are being implemented, poor treatment coverage,
limited sanitation facilities and lack of health education
strategies may be major challenges in program
implementation as evidenced by the continuing high
prevalence of STH infections in many areas reported by a
nationwide survey conducted in 20045 In 2006, the local
government of Cebu City addressed the issue of treatment
coverage by embarking on a school-based division-wide
helminth control initiative.
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This study monitored the baseline and follow-up
parasitologic, nutritional status and school performance
parameters of elementary students in order to describe the
impact of the local government-initiated school-based
helminth control initiative in Cebu City.

Methods

Study Site and Population

Cebu City is the capital city of the province of Cebu and
is located on the eastern shore of the province. The school
division is composed of 10 school districts.” Two school
districts of Cebu City, denoted in this study as Districts A
and B, were selected as the sentinel or study sites.
Approximately 250 grades three and four elementary school
pupils were targeted from each of the selected sentinel
school districts based on the recommended WHO
guidelines.” There were 50 students targeted for each of the
five elementary schools from each district for the baseline
and follow-up assessments.

Parasitologic Assessment

Stool cups were given to pupils who were oriented with
appropriate collection instructions. Stool samples were sent
to the field laboratory (set up in the City Health Office) for
processing and examination using the Kato-Katz method as
described in the WHO Bench Aids for the Diagnosis of
Intestinal Parasites.’® The accuracy and reliability of the
parasitologic assessment were maintained through quality
assurance measures. Slides positive for STH were referred to
an expert microscopist for cross-checking and validation.
Ten percent of all negative slides were re-examined blindly
by a reference microscopist to ensure accuracy of
microscopic readings.

Data gathered were used to derive the cumulative and
individual prevalence and intensities of STH infections.
Intensities of infection were reported using the calculated
geometric mean egg count (GMEC) in eggs per gram (epg)
and were classified as light, moderate or heavy according to
the WHO classification."! For the purposes of this study,
moderate to heavy intensities of infections were considered
heavy for the calculation of the prevalence of heavy intensity
infections.

Parasitologic assessments were performed at baseline
(July 2006) and follow-up (March 2007), each before a round
of MDA. All data were double-encoded, collated and
analyzed using Epilnfo (version 6) software. Chi-square test
(x?) was used to identify significant differences between
values obtained for each survey period. The level of
significance was set at 5%.

Nutritional Status Assessment
In this study, secondary district-wide anthropometric
data, taken and collated by Department of Education
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(DepEd) school nurses during the beginning of the academic
year (School Years 2005-2006 and 2006-2007), were requested
from the DepEd Division Office of Cebu City.’>'* Nutritional
status indicators such as weight-for-age and height-for-age
are classified by the DepEd using the International Reference
Standards (IRS).

School Performance Assessment

The National Achievement Test (NAT) results of the
selected schools were requested and obtained from the
DepEd Division Office to measure the learning outcomes of
students in the elementary level as recommended by the
Congressional Commission on Education. The mean
percentage score (MPS) is the percentage of all correctly
answered items in the NAT and is computed as the ratio
between the numbers of correctly answered items and the
total number of test questions. The competence level is set at
a MPS of 75%.14

Mass Drug Administration

MDA involved the administration of chewable
albendazole (Benzol) 400 mg tablets, given single dose to all
elementary school children in Cebu City in September 2006.
The tablets used for the mass treatment were purchased by
the local government unit (LGU) of Cebu City. Tablets were
administered by school teachers under the supervision of
school nurses trained by the project team. MDA coverage
rates were reported according to grade level, school, and
district.

Ethical considerations

During the development of the protocol for this study in
early 2006, national guidelines on the ethical review of
studies involving human subjects were still being finalized.
However, this study conformed to important ethical
guidelines for the protection of human subjects. The
interventions for the control of STH infections are in line
with the Integrated Helminth Control Program (IHCP) of the
DOH. These minimal risk interventions include the
provision of standard monitoring (stool examination) and
treatment recommended by the national program
guidelines. Confidentiality was maintained through
replacement of study participant identifiers with codes. Only
authorized personnel from the research team were allowed
to access the results. With regard to treatment of identified
cases, all school children with parental consent received
albendazole during the regular MDA.

Study results together with the appropriate
recommendations were conveyed to the DOH-National
Center for Disease Prevention and Control (NCDPC), DepEd
- School Health and Nutrition Center and to the Cebu City
local government unit (LGU).
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Results

Parasitologic Assessment

At baseline, 403 out of 551 pupils were found to be
infected with at least one STH, giving an overall cumulative
prevalence of 73.1%. The overall prevalence of heavy
intensity infections was 44.3%. During follow-up, a total of
536 pupils submitted samples for assessment. Cumulative
STH prevalence during this period was 56.5%, a reduction of
22.7%, while prevalence of heavy intensity infections was
26.5%, a reduction of 40.2%. Both parameters were found to
be significantly lower than the baseline findings (p < 0.0001).
District A consistently had higher STH prevalence during
the two survey periods.

Ascariasis was the most common STH infection
observed in both survey periods. During baseline, Ascaris
infections were seen in 58.3% of the pupils examined. Most
of the pupils with Ascaris (69.8%) had heavy intensity
infection. The overall GMEC for Ascaris was 226.6 epg at
baseline. The follow-up assessment showed that 44.0% of the
pupils examined were infected with Ascaris, 56.4% of which
had heavy intensity infection. Reduction rates for Ascaris

prevalence and proportion of heavy intensity infection were
24.5% and 19.2%, respectively. Both the Ascaris prevalence
and proportion of heavy intensity infections during follow-
up were significantly lower than baseline (p < 0.0001). The
overall GMEC for Ascaris was 39.9 epg at follow-up, a
reduction of 82.4%.

The baseline assessment showed a 54.8% prevalence of
Trichuris infections. Heavy intensity infection was observed
in 35.8% of the pupils infected. The overall GMEC for
Trichuris was 30.8 epg at baseline. During follow-up,
Trichuris infections were seen in 38.2% of the pupils
examined, showing a 30.3% reduction. Of those with
trichuriasis, 38.5% had heavy intensity infection, a 7.0%
reduction from baseline. Both Trichuris prevalence and
proportion of heavy intensity infections were found to be
significantly lower than baseline (p < 0.0001). The overall
GMEC for Trichuris was 6.9 epg at follow-up, a reduction of
77.6%. Cumulative prevalence of STH infections and
prevalence of Ascaris and Trichuris are
summarized in Table 1.

Only a single case of light intensity hookworm infection
was seen in District A during baseline. Overall GMEC for
hookworm was 0.01 epg.

infections

Table 1. Prevalence of Soil-Transmitted Helminth Infections and Heavy Intensity Infections in School-Age Children in
Districts A and B, Cebu City from Baseline (July 2006) to Follow-Up (March 2007)

Overall District A District B
Reduction Reduction Reduction
Baseline Follow-up rate Baseline  Follow-up rate Baseline Follow-up rate
No. (%) No. (%) % No. (%) No. (%) % No. (%) No. (%) %
Number of pupils examined 551 536 n/a 273 285 n/a 278 251 n/a
Prevalence of STH infection 403 (73.1) 303 (56.5)* 22.7 202 (74.0) 186 (65.3)* 11.8 201 (72.3) 117 (46.6)* 35.5
Prevalence of heavy intensity
STH infections 244 (44.3) 142 (26.5)* 40.2 117 (42.9) 93 (32.6)* 24.0 127 (45.7) 49 (19.5)* 57.3
Prevalence of Ascaris infection 321(58.3) 236 (44.0)* 245 160 (58.6) 152 (53.3) 9.0 161 (57.9) 84 (33.5)* 42.1
Ascaris GMEC (epg) 226.6 39.9 824 210.9 92.5 56.1 243.1 15 93.8
Proportion of heavy intensity
Ascaris infection 224 (69.8) 133 (56.4)* 19.2 103 (64.4) 87 (57.2) 11.2 121 (75.2) 46 (54.8)* 27.1
Prevalence of Trichuris infection 302 (54.8) 205 (38.2)* 30.3 164 (60.1) 129 (45.3)* 9.0 138 (49.6) 76 (30.3)* 42.1
Trichuris GMEC (epg) 30.8 6.9 77.6 46.1 11.2 75.7 20.6 3.9 81.1
Proportion of heavy intensity
Trichuris infection 108 (35.8) 24 (11.7)* 67.3 65 (39.6) 19 (14.7)* 62.9 43 (31.2) 5 (6.6)* 78.9

* Significantly lower than baseline (p < 0.05)

Table 2. Below Normal Weight-for-Age and Height-for-Age School-Age Children in Districts A and B, Cebu City at Baseline

(Sy 2005-2006) and Follow-Up (Sy 2006-2007)'>13

Overall District A District B
Reduction Reduction Reduction

Baseline  Follow-up rate* Baseline Follow-up rate Baseline Follow-up rate*

No. (%) No. (%) % No. (%) No. (%) % No. (%) No. (%) %
Number of pupils weighed 18,620 18,247 n/a 8,966 9,204 n/a 9,654 9,043 n/a
Proportion of below normal 3,210 3,225 1,602 1,608
weight-for-age (17.2) 17.7) -29 (17.9) 1,597 (17 .4) 2.8 (16.7) 1,628 (18.0)** -7.8
Number of pupils whose
heights were taken 11,818 10,619 n/a 5,588 5,274 n/a 6,230 5,345 n/a
Proportion of below normal 2,215 1,925 1,163 1,007 1,052
height-for-age (18.7) (18.1) 3.2 (20.8) (19.1)** 8.2 (16.9) 918 (17.2) -1.8

* Reduction rates with a negative sign actually mean rates of increase
** Significantly different from baseline (p < 0.05)
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Nutritional Status and School Performance Assessment

During the baseline period, 17.2% and 18.7% of the
pupils had below normal weight-for-age and height-for-age,
respectively.”? During the follow-up period, 17.7% of the
pupils were found to be underweight while 18.1% were
found to be stunted (Table 2).13

All the elementary schools included in the study had
overall MPS below the competence level of 75% during both
survey periods (Table 3).'516 The MPS in District B had
improved by 8.8%, while District A had a lower MPS during
follow-up compared to baseline.

Mass Drug Administration Coverage

Among 19,010 pupils enrolled, 90.4% had parental
consent for treatment, 99.0% of whom were treated during
the mass treatment. This translated to an overall MDA
coverage rate of 89.5% for the two school districts. District B
had a higher coverage rate of treatment at 92.8% compared
with the District A at 86.2% (Table 4).”

Table 3. National Achievement Test Results in Districts A
and B, Cebu City at Baseline (Sy 2005-2006) and Follow-Up
(Sy 2006-2007)1216

School districts Baseline Follow-up
/0 0/0
District A 61.64 50.64
District B 45.21 49.20
OVERALL 53.42 49.92

Table 4. Department of Education School-Based Mass Drug
Administration Coverage Rates in Districts A and B, Cebu
City, September 20067

Mass
School Pupils with Pupils treatment
district Enrolees consent treated coverage
No. No. (%) No. (%) %
District A 9,574 8,388 (87.6) 8,255 (98.4) 86.2
District B 9,436 8,798 (93.2) 8,763 (99.6) 92.9
OVERALL 19,010 17,186 (90.4) 17,018 (99.0) 89.5
Discussion

This study consisted of baseline and follow-up
parasitologic surveys which were conducted to describe the
prevalence, intensity and reduction rate of STH infections
among public elementary school children in two school
districts in Cebu City after a round of a local government
unit-led,  school-based, schoolteacher-assisted = MDA
initiative. This study also reviewed data on nutritional status
and school performance of school children in the selected
study sites.

Results of this study showed a 22.7% reduction in the
overall cumulative STH prevalence and 40.2% reduction in
the prevalence of heavy intensity infections following a
round of MDA. District B had greater reductions in overall
cumulative prevalence (35.5%) and prevalence of heavy
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intensity (57.3%) compared with District A (11.8% reduction
in cumulative prevalence and a 24.0% reduction in the
prevalence of heavy intensity infections). These results may
be related to the generally high coverage of MDA in the two
school districts.

Treatment coverage is an important factor to be
considered during MDA. Although a coverage rate of 75% of
all school-age children at risk was recommended during the
54t World Health Assembly and a coverage rate of 85% of
children 1-12 years of age was set as the target of the
Integrated Helminth Control Program of the DOH, a higher
coverage rate may translate to higher reduction in worm
burden and thereby resulting in a higher reduction in
morbidity.'s

Another important factor to consider is the frequency of
MDA. In areas with high intensities of infections, it is
recommended to conduct mass treatment two to three times
a year.” A study done in Kenya suggested that high
coverage deworming programs may also have a positive
spillover effect to the community, resulting in positive
health benefits even among students that did not receive
treatment.?? MDA decreases the number of children with
STH infections, thereby decreasing chances of environmental
contamination with helminth ova, which leads to reduced
STH transmission as well as reduced risks for infection and
re-infection.

Reductions in Ascaris and Trichuris prevalence and
proportions of heavy intensity infections were observed in
this study. These reductions may partly be attributed to the
effect of MDA carried out in the city. No hookworm
infection was observed in the follow-up study. The low
hookworm infection rate in most of the provinces may
indicate that urbanization and health education, focusing on
the use of footwear, may have made an impact?' The
observed low infection rate, however, could also be
attributed to the limitations of the Kato-Katz method used in
the study. Kato-Katz smears may rapidly deteriorate in dry
climates, affecting slide quality and reading when re-
examined after prolonged storage.??> Hookworm eggs also
tend to clear up within hours after the preparation of the
slide smears.?

Studies from different countries showed that
malnutrition occurs in areas where there are STH infections.
Poor nutritional status may lead to impaired cognitive
function, absenteeism and increased school drop-out.?#252
The effects of undernutrition on the school performance of
children, among other factors, may have contributed to the
low NAT scores of the 10 selected public elementary schools.

The percentage of underweight and/or stunted children
from the ten selected sentinel public elementary schools
during both survey periods were found to be lower than the
national figures reported in the 2005 update of the National
Nutrition Survey conducted by the Food and Nutrition
Research Institute (FNRI), which were 22.8% and 32.0%,
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respectively.? Compared with baseline figures,
improvements in the weight- and height-for-age were noted
in children from District A, while the proportion of school-
age children with below normal weight- and height-for-age
increased in District B during follow-up. Various factors
may account for the undernutrition observed in school-age
children; STH infections especially have been shown to
contribute considerably to malnutrition.?? It is important to
note that secondary data on the nutritional status of school
children used in this study may be subject to inter-observer
and instrument-to-instrument variability since collection of
primary data, i.e. weight and height measurements, was
done by several school nurses in various areas.

Based on the results of this study, school-based
helminth control strategies which have high MDA coverage
rates should be sustained in Cebu City to address the
continuing burden of STH infections. The LGU of Cebu City
with the cooperation of the community may consider efforts
to improve environmental sanitation conditions, while the
DepEd may spearhead efforts to improve delivery of MDA
to students as well as incorporate health education in the
school curriculum. The complementary roles played by the
LGU of Cebu City, the DepEd and the community will be
crucial in the successful implementation of the school-based
helminth control program.

School-based helminth control programs in Cebu City
may focus on intensifying health education and promotion,
and emphasizing submission to mass treatment even
without the benefit of stool examination. Health education
accompanying deworming can create positive changes in the
knowledge and behavior of school-age children regarding
hygienic practices effective for STH control, such as proper
hand-washing and use of sanitary toilets. Cost-effectiveness
and sustainability of program strategies should also be
considered. In recent years, various disease control
programs in Japan and Kenya have addressed these issues
by putting the development and implementation of health
education into the hands of school teachers and their
students.30

The DepEd may need to consider developing a
supplementary program to train school teachers on how to
develop their own health education curriculum and teaching
aids, using materials they already have. Such a program
would allow for the minimization of the costs associated
with health education and allow schools to customize the
education to the unique profile of their students. Involving
students in the implementation of health education may also
be an effective method of reaching out to non-enrolled
school children, as enrolled school age children can
encourage their peers to come to school during deworming
days.®® Health education along with efforts towards
improvement in water, sanitation and regular deworming
comprise the WASHED (Water, Sanitation, Hygiene
Education and Deworming) Framework for the control of

STH. These strategies are important in achieving sustained
reductions in helminth infection in the community.>2

It is also important to consider the inclusion of
preschool-age children in the division-wide helminth control
project of the local government of Cebu City. Compared
with any other age group, school-age and preschool-age
children tend to harbor the greatest numbers of intestinal
worms.3 Periodic anthelminthic treatment has been found to
have a positive effect on preschool-age children’s motor and
language development,® and growth deficits may be
reversible following proper treatment,® making them vital
targets in sustained worm control programs. Facility-based
MDA through day care centers and pre-elementary schools,
which can be performed by day care workers and teachers,
may be considered as the strategy to treat preschool-age
children. Other high risk groups, including out-of-school
youths, adolescent females and pregnant women may also
be considered for MDA.

High cumulative prevalence of STH infections as well as
prevalence of heavy intensity infections reported in the
baseline study established the need for regular treatment of
STH infections in school-age children in Cebu City. The
results of the follow-up study confirmed the effectiveness of
the Cebu City STH control program in reducing both
prevalence and intensity of infection of Ascaris and Trichuris
in school-age children. These reductions lead to the control
of morbidities associated with helminth infection. Measures
for monitoring nutritional status and cognitive performance
should be refined in future studies to establish more
definitive links between treatment and these outcomes.

The positive results merit the need to sustain school-
based STH control programs in Cebu City as a morbidity
control strategy. Potential expansion of these strategies to
other communities with high prevalence of infection should
be considered by the DepEd and the respective LGUs of the
communities.  Further baseline studies should also be
carried out to assess the potential benefit of including other
groups at risk for STH infection in helminth control
strategies, including high school students, pregnant women
and women of childbearing age.
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