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ABSTRACT
Rationale: Soil-transmitted helminthiasis (STH) remains a major public health problem in developing 
countries worldwide and school-age children are the most vulnerable age group.  There is a need to 
develop and test models for school-based control of STH. 
Objectives: The study aimed to determine baseline STH prevalence and proportion of heavy intensity 
infections in  ve selected public elementary schools in Biñan, Laguna and to describe the prevalence of 
STH and proportion of heavy intensity infections following periodic mass treatments. 
Methods: This study was a cross sectional time series study. Five public elementary schools were selected 
for baseline and follow-up parasitologic assessments.  At least  fty grade III students from middle sections 
from each of the  ve selected schools were targeted for baseline parasitologic assessment to reach at 
least 250 children in the school district. On the following year, the group of students belonging to middle 
sections of the next higher grade was followed up every six months for the  rst two years and once on the 
third year.  
Twenty-four public elementary schools were targeted for mass treatment with albendazole 400 mg per 
tablet given twice a year for two years and once on the third year in the whole school district of Biñan, 
Laguna.and health education. The overall cumulative prevalence and prevalence of STH in each school 
were compared against baseline value using the Z-test for single proportion. Percent reduction from the 
baseline for each school and follow-up period were also computed.   
Results: At least 50 third grade students from each of  ve selected public elementary schools were included 
for baseline and follow-up parasitologic assessments.  Baseline assessment revealed an overall STH 
cumulative prevalence of 84.2%. After the  rst and second rounds of treatment, signi  cant reductions of 
cumulative prevalence and overall prevalence of Ascaris and Trichuris infections were noted.  However, 
there were no further signi  cant reductions of prevalence after two rounds of mass treatment.  An increase 
in the prevalence of Trichuris infections and the proportion of heavy intensity infections was noted on the 
last follow-up.  
Conclusion: There is a need to sustain twice yearly treatment and intensi  cation of other control strategies 
including improvements in personal and environmental hygiene and school-based control of STH is a 
simple and feasible strategy.
Keywords: soil-transmitted helminthiasis, STH

ORIGINAL ARTICLE

1 Professor, Department of Parasitology, College of Public Health, University of the Philippines Manila (UPM)  625 P. Gil St., Ermita, Manila, 
P.O. Box EA-460 1000
2 Assistant Professor, Department of Clinical Epidemiology, College of Medicine, UPM
3 Research Associate, National Institutes of Health, UPM
Email correspondence to: vbelizar@yahoo.com



19
Philippine Journal of Microbiology and Infectious Diseases

Vol. 35  No. 3,  July-September 2006

Introduction

Soil-transmitted helminthiasis (STH) remains a 
major public health problem in many developing 
countries worldwide. More than two billion 
people are affected annually, with greater than 
300 million suffering from serious associated 
morbidities and 155,000 dying from severe 
diseases.1 

School age children, ages  ve to14 years old, are 
an important risk group for STH.2 These children 
are exposed to increased risk for soil-transmitted 
helminth infections due to poor personal hygiene, 
frequent outdoor exposures and other high-risk 
behavior. School age children need optimum 
nutrition to sustain a stage of rapid growth and 
development. Children with high intensity 
intestinal helminth infections may be prevented 
from reaching their maximum growth potential 
as a result of competition for essential nutrients.  
In addition, reduced food intake, impaired 
digestion and malabsorption, have also been 
observed in children suffering from ascariasis 
and trichuriasis.3 

School age children are also in a state of rapid 
cognitive development.  Studies have shown that 
intestinal worm infections signi  cantly affect the 
cognitive development of school children, and 
this may lead to poor academic performance, 
consequently affecting the productivity, quality 
of life and future of these children.4,5  

In terms of Disability Adjusted Life Years 
(DALYs) lost due to burden of disease, intestinal 
helminthiasis was ranked  rst among children, 
ages  ve to 14 years old, in developing countries.6  
These children are most prone to signi  cant 
morbidities especially in chronic untreated 
infections. Complications include malnutrition, 
anemia, growth retardation, delayed motor 
activity, and poor mental development.  

The World Health Organization (WHO) 
recommends the use of targeted mass treatment 
strategies in areas where the cumulative 
prevalence of STH are above 50.0%.  School-

based control strategies targeting school children 
are considered the most ef  cient and cost-
effective approach in the control of STH.2  

In the Philippines, a baseline survey done in 2001 
involving elementary school children in selected 
sites within Luzon, Visayas and Mindanao showed 
that the cumulative prevalence (positivity for at 
least one type of helminth infection) of STH was 
66.9% and was noted to be greater than 50% in all 
selected areas.7  A recent nationwide study by the 
University of the Philippines Manila, Department 
of Health (DOH) and United Nations Children’s 
Fund in 2004 revealed that as much as 66.0% of 
pre-school children were infected with common 
intestinal helminths (de Leon and Lumampao, 
personal communication).   
  
Despite the existence of STH Control Programs 
by the DOH, targeting ages two to four years 
and 11 months, and the Department of Education 
(DepEd) through deworming of school entrants, 
the magnitude of the problem continues as a 
major challenge as evidenced by the continued 
high prevalence of STH in many areas. There 
is a need for models for effective school-based 
control of STH which can be a basis for policy 
and action.

One such model was developed and tested 
in collaboration with the DepEd and local 
government unit in an elementary school in Binan, 
Laguna.  Public elementary schoolchildren were 
targeted for health education and mass treatment 
with mebendazole 500 mg chewable tablets twice 
a year for one year administered by trained public 
school teachers.  The model control program was 
able to show signi  cant reductions in infection 
rates for at least one type of parasite from 78.7% 
to 56.7% and heavy intensity infections from 
16.0% to 7.1% for ascariasis and 7.9% to 0.9% 
for trichuriasis after only one year.8

This study aimed to apply this model on a 
larger scale by including  ve selected public 
elementary schools that were monitored to 
represent the whole school district of Biñan, 
composed of 24 public elementary schools where 
children were mass treated with support coming 
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from the local government unit. The following 
were the objectives of the study: 1) to determine 
baseline STH prevalence and proportion of 
heavy intensity infections in  ve selected public 
elementary schools in Biñan, Laguna and 2) to 
describe the prevalence of STH and proportion 
of heavy intensity infections in the  ve selected 
public elementary schools following periodic 
mass treatments.

Materials and Methods

Study Design

This study was a cross sectional time series study 
which made use of parasitologic parameters to 
determine baseline and follow-up prevalence, 
intensity of infection and proportion of heavy 
intensity infection of STH to assess the impact 
of health education and mass treatment with 
albendazole 400 mg per tablet given twice a year 
for two years and once on the third year in the 
whole school district of Biñan, Laguna.

Study Sites

All 24 public elementary schools in the school 
district were targeted for mass treatment and 
health education. 
 
Five public elementary schools were selected for 
baseline and follow-up parasitologic assessments.  
Sample schools were selected to include areas 
that were either near or far from the town center.  
These included Canlalay Elementary School 
(CES), Dela Paz West Elementary School 
(DESW), Malaban Elementary School (MES), 
San Francisco Elementary School (SFES) and 
Timbao Elementary School (TES).  

Study Population

At least  fty grade III students from middle 
sections from each of the  ve selected schools 
were targeted for baseline parasitologic 

assessment to reach at least 250 children in the 
school district.9 On the following year, the group 
of students belonging to middle sections of the 
next higher grade was followed up every six 
months for the  rst two years and once on the 
third year.  

Sample Collection and Monitoring

Stool samples were collected and examined in the 
months of January and July for two years prior to 
each treatment period and only in January on the 
third year of treatment.  The last follow-up was at 
the start of the fourth year. 

Stool Examination and Quality Control

Stool samples were examined using the modi  ed 
Kato Katz technique following the World Health 
Organization Bench Aids for the Diagnosis of 
Intestinal Parasites.10 

A reference microscopist reviewed all negative 
slides and 10% of randomly selected positive 
slides to ensure accuracy and validity of 
microscopy results. A discrepancy of 10% or lower 
in egg counts between the initial microscopist 
and the reference microscopist was considered 
acceptable.  

Mass Treatment

Mass treatment, given twice a year every six 
months for two succeeding years and once on the 
third year, were administered after parasitologic 
assessment. A total of  ve rounds of treatment 
were administered over three years. 

Data Analysis

Data were encoded in Microsoft Excel 2004.  The 
overall cumulative prevalence and prevalence 
of STH in each school were compared against 
baseline value using the Z-test for single 
proportion.11 Percent reduction from the baseline 
for each school and follow-up period were also 
computed.  Intensity of infection was expressed 
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using the geometric mean egg count (GMEC) 
derived using the formula:

Geometric mean =   log (eggs per gram + 1)  - 1
 n

The number of eggs per gram (epg) was computed 
by multiplying the actual egg count by 24.  In the 
formula, a value of one was added to the epg to 
allow computation of logarithm in cases where 
the actual egg count was zero.9

Results

The baseline parasitologic assessment in January 
2002 showed an overall STH cumulative 
prevalence of 84.2% with an overall prevalence 
of 76.2% for Trichuris trichuria and 55.7% 
for Ascaris lumbricoides infections. TES had 
the lowest cumulative prevalence of STH as 
well as the lowest prevalence of Ascaris and 

Trichuris infections at 58.9%, 31.5% and 47.9%, 
respectively. MES had the highest cumulative 
prevalence of STH as well as the highest 
prevalence of Trichuris and Ascaris infections at 
98.9%, 97.8% and 91.2%, respectively (Table 1). 

Table 1. Baseline Parasitologic Assessment
 Biñan, Laguna, January 2002 

    PREVALENCE 
 SCHOOL No. examined 
   Trichuris Ascaris Cumulative

CES  65 72.3 50.8 86.2
DESW 66 92.4 60.6 98.5
MES  91 97.8 91.2 98.9
SFES 71 66.2 35.2 76.1
TES  73 47.9 31.5 58.9
OVERALL 366 76.2 55.7 84.2

The  rst three overall mass treatment coverage 
rates were below 75%.  Coverage rates improved 
after the third mass treatment (Table 2).
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Table 2. Treatement Coverage Rates
 Biñan, Laguna, March 2002 to September 2004
 

Mass Treatment Coverage

 Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Overall Mean
 Feb-02 Aug-02 Mar-03 Aug-03 Sep-04 for Treatment 
      Coverage

SCHOOL No. of  No.   No. of  No.  No. of  No.  No. of  No.  No. of  No.  Total Total 
 pupils treated % pupils treated % pupils treated % pupils treated % pupils treated % No. of No. %
                pupils Treated
 

CES 1193 940 78.8 1354 1070 79 1289 1062 82.4 1340 1115 83.2 1339 1318 98.4 6515 5505 84.5

DESW 960 751 78.2 1080 646 59.8 1044 796 76.2 996 803 80.6 1043 948 90.9 5123 3944 77.0

MES 4145 2874 69.3 4417 3331 75.4 4213 2609 61.9 4469 3822 85.5 4380 4224 96.4 21624 16860 78.0

SFES 323 227 70.3 333 190 57.1 333 113 33.9 338 245 72.5 362 329 90.9 1689 1104 65.4

TES 349 289 82.8 394 394 100 329 289 87.8 339 298 87.9 270 230 85.2 1681 1500 89.2

OVERALL 6970 5081 72.9 7578 5631 74.3 7208 4869 67.5 7482 6283 84.0 7394 7049 95.3 36632 28913 78.9

Follow-up parasitologic assessments showed 
progressively declining trends in overall 
cumulative prevalence following continued mass 
treatment administrations.  A signi  cant decrease 
(p<0.001) in the overall cumulative prevalence for 

STH from 84.2% to 68.8% was seen six months 
after the  rst mass treatment administration, prior 
to the next mass treatment. There was a further 
signi  cant decrease (p<0.001) in cumulative 
prevalence in the second follow-up from 68.8% 
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Table 3.  Cumulative Prevalence of Soil-Transmitted Helminthiasis and Percent Reduction
 Biñan, Laguna, January 2002 to January 2005

 SCHOOL Baseline   Follow-up
  Jan 2002 Jul 2002 Jan 2003 Jul 2003 Jan 2004 Jan 2005
  
   64.8 58.1 51.7 41.0 47.6
CES  86.2 
   (24.8, 24.8 ) (10.3, 32.6) (11.0, 40.0) (20.7, 52.4) (-16.1, 44.8)

    85.7  65.0 63.2 59.7 73.8
DESW  98.5
   (13.0, 13.0) (24.2, 34.0) (2.8, 35.8) (5.5, 39.4) (-23.6, 25.1)
 
   95.9  93.5 82.3 79.3 90.3
MES  98.9
   (3.0, 3.0) (2.5, 5.5) (12.0, 16.8) (3.6, 19.8) (-20.9, 8.7)
 
   46.0  28.0 36.5 35.4 39.7
SFES  76.1
   (39.6, 39.6) (39.1, 63.2) (-30.4, 52.0) (3.0, 53.5) (-12.1, 47.8)
    
   45.2  30.0 51.6 34.4 23.7
TES  58.9
   (23.3, 23.3) (33.6, 49.1) (-72.0, 12.4) (33.3, 41.6) (31.1, 59.8)
 
   68.8  55.5 52.8 52.2 53.6
OVERALL  84.2
   (18.3, 18.3) (19.3, 34.1) (4.9, 37.3) (1.1, 38.0) (-2.7, 36.3)

*Values in parentheses are the computed percent reduction from previous follow-up and from baseline

Belizario, Jr. VY, et al Control of Intestinal Helminthiasis

Figure 1. OVERALL CUMULATIVE PREVALENCE OF STH
        Biñan, Laguna, January 2002 to January 2005
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to 55.5%. From the second follow-up to the  fth 
follow-up, cumulative prevalence levels were 

not markedly different (Table 3). These data are 
represented in Figure 1.
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There was a signi  cant decrease (p<0.001) in the 
overall prevalence of Trichiuris infections from 
76.2% to 66.5% seen after one round of mass 
treatment just prior to the next treatment period 
(Table 4). There was also a further signi  cant 
decline (p<0.001) in the overall prevalence for 
trichuriasis from the  rst to the second follow-
up from 66.5% to 44.8%. There was a 64.1% 

reduction in geometric mean egg count after 
two rounds of treatment. After a third round 
of treatment, there was a 94.4% reduction in 
geometric mean egg count (Table 5). The overall  
Trichiuris prevalence and geometric mean egg 
counts during the baseline and treatment periods 
are represented in Figures 2 and 3.

Table 4. Prevalence of TrichurisS Infection AccordingG to School
 Biñan, Laguna, January 2002 to January 2005

 SCHOOL Baseline   Follow-up
  Jan 2002 Jul 2002 Jan 2003 Jul 2003 Jan 2004 Jan 2005

   64.8   48.4 28.3 31.1 47.6
CES  72.3
   (10.4, 10.4) (25.3, 33.1) (41.5, 60.9) (-9.9, 57.0) (-53.1, 34.2)
   82.9  61.7 45.6 56.7 73.8
DESW  92.4
   (10.3, 10.3) (25.6, 33.2) (26.1, 50.6) (-24.3, 38.6) (-30.2, 20.1)
    95.9  85.5 75.8 72.4 82.3
MES  97.8
   (1.9, 1.9)  (10.8, 12.6) (11.3, 22.5) (4.5, 26.0) (-13.7, 15.8)
   41.3 25.0 36.5 24.6 26.8
SFES  66.2
   (37.6, 37.6) (39.5, 62.2) (-46.0, 44.9) (32.6, 62.8) (-8.9, 59.5)
    40.3 28.3 28.1 26.2 19.7
TES  47.9
   (15.9, 15.9) (29.8, 40.9) (0.7, 41.3) (6.2, 45.3) (24.8, 58.9)
   66.5   44.8 45.4 44.6 50.6
OVERALL 76.2
   (12.7, 12.7) (32.6, 41.2) (-1.3, 40.4) (1.8, 41.5) (-13.5, 33.6)

*Values in parentheses are the computed percent reduction from previous follow-up and from baseline

Table 5. Trichuris Geometric Mean Egg Counts and Percent Reduction from Baseline
 Biñan, Laguna, January 2002 to January 2005

 SCHOOL Baseline   Follow-up
  Jan 2002 Jul 2002 Jan 2003 Jul 2003 Jan 2004 Jan 2005
 
   47.9  78.5 3.8 3.9 21.4
CES  94.0
   (49.0, 49.0) (-63.9, 16.5) (95.2, 96.0) (-2.6, 95.9) (-448.7, 77.2)
    
   272.1  50.6 17.1 3.8 138.2
DESW  616.0
   (55.8, 55.8) (81.4, 91.8) (66.2, 97.2) (77.8, 99.4) (-3536.8, 77.6)
   1367.5  536.0 91.6 70.8 345.4
MES  3890.0
   (64.8, 64.8) (60.8, 86.2) (82.9, 97.6) (22.7, 98.2) (-387.9, 91.1)
   12.7  2.4 8.6 2.9 7.5
SFES  76.0
   (83.3, 83.3) (81.1, 96.8) (-258.3, 88.7) (66.3, 96.2) (-158.6, 90.1)
   10.1  15.9 3.0 2.7 2.0
TES  15.0
   (32.7, 32.7) (-57.4, -6.0) (81.1, 80.0) (10.0, 82.0) (25.9, 86.7)
   85.8  80.2 12.5 11.9 26.6
OVERALL 223.1
   (61.5, 61.5) (6.5, 64.1) (84.4, 94.4) (4.8, 94.7) (-123.5, 88.1)

*Values in parentheses are the computed percent reduction from previous follow-up and from baseline

Belizario, Jr. VY, et al Control of Intestinal Helminthiasis
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Figure 2. PREVALENCE OF TRICHURIS 
INFECTION
Biñan, Laguna, January 2002 to January 2005

Figure 3. OVERALL TRICHURIS PREVA-
LENCE AND GEOMETRIC MEAN EGG 
COUNTS
Biñan, Laguna, January 2002 to January 2005
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For ascariasis, there was a signi  cant decrease 
(p<0.001) in the overall prevalence from 55.7% 
to 25.3% after a round of mass treatment (Table 
6). There was a further signi  cant decrease 
(p<0.001) from 25.3% to 19.4% in the second 
follow-up. There was an increase in prevalence 

on the third follow-up at 34.7%. There was also 
a 93.6% reduction in mean egg count after only 
one round of mass treatment (Table 7). The 
rest of the follow-up assessments did not show 
marked reduction in mean egg counts from the 
 rst follow-up. (Figures 4 and 5)    

Table 6. Prevalence of Ascaris Infection According to School
 Biñan, Laguna, January 2002 to January 2005

 SCHOOL Baseline   Follow-up
  Jan 2002 Jul 2002 Jan 2003 Jul 2003 Jan 2004 Jan 2005
 
   21.1  33.3 3.3 23.0 11.1
CES  50.8
   (58.5, 58.5) (-57.8, 34.4) (90.1, 93.5) (-597.0, 54.7) (51.7, 78.1)
 
   22.9  10.0 38.4 23.9 24.6
DESW  60.6
   (62.2, 62.2) (56.3, 83.5) (-284.0, 36.6) (37.8, 60.6) (-2.9, 59.4)
 
   59.5 53.2  59.7 59.8 46.8
MES  91.2
   (34.8, 34.8) (10.6, 41.7) (-12.2, 34.5) (-0.2, 34.4) (21.7, 48.7)

    6.3  6.7 11.1 9.2 7.4
SFES  35.2
   (82.1, 82.1) (-6.3, 81.0) (-65.7, 68.5) (17.1, 73.9) (19.6, 79.0)

   11.3  3.3 46.9 13.1 6.6
TES  31.5
   (64.1, 64.1) (70.8, 89.5) (-1321.2, -48.9) (72.1, 58.4) (49.6, 79.0)
 
   25.3  19.4 34.7 28.2 18.6
OVERALL 55.7
   (54.6, 54.6) (23.3, 65.2) (-78.9, 37.7) (18.7, 49.4) (34.0, 66.6)

*Values in parentheses are the computed percent reduction from previous follow-up and from baseline
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Table 7. Ascaris Geometric Mean Egg Counts and Percent Reduction from Baseline
 Biñan, Laguna, January 2002 to January 2004

 SCHOOL Baseline   Follow-up
  Jan 2002 Jul 2002 Jan 2003 Jul 2003 Jan 2004 Jan 2005
 
   4.0  8.4 2.1 4.2 1.8
CES  55.0
   (92.7, 92.7 ) (-110.0, 84.7) (75.0, 96.2) (-100.0, 92.4) (57.1, 96.7)
   6.2  1.0 16.6 4.2 8.1
DESW  109.0
   (94.3, 94.3) (83.9, 99.1) (-1560.0, 84.8) (74.7, 96.1) (-92.9, 92.6)
   191.8  88.3 67.5 61.2 58.4
MES  5227.0
   (96.3, 96.3) (54.0, 98.3) (23.6, 98.7) (9.3, 98.8) (4.6, 98.9)
    0.6  0.7 1.4 0.6 0.9
SFES  18.0
   (96.7, 96.7) (-16.7, 96.1) (-100.0, 92.2) (57.1, 96.7) (-50.0, 95.0)
   1.3  0.4 17.2 1.3 0.4
TES  11.0
   (88.2, 88.2) (69.2, 96.4) (-4200.0, -56.4) (92.4, 88.2) (69.2, 96.4)
   7.4  4.7 9.0 5.7 3.9
OVERALL 115.2
   (93.6, 93.6) (36.5, 95.9) (-91.5, 92.2) (36.7, 95.1) (31.6, 96.6)

*Values in parentheses are the computed percent reduction from previous follow-up and from baseline

Belizario, Jr. VY, et al Control of Intestinal Helminthiasis

Figure 4. PREVALENCE OF ASCARIS 
INFECTION
Biñan, Laguna, January 2002 to January 2005

Figure 5. OVERALL ASCARIS  INFECTION 
AND GEOMETRIC MEAN EGG COUNTS
Biñan, Laguna, January 2002 to January 2005
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There was a rapid and signi  cant decline of the 
proportion of heavy intensity infections from a 
baseline of 9.8% to 1.5% (p<0.001) and 1.8% 
on the  rst and second follow-up parasitologic 

assessments, respectively. However, a rise to 
5.6% was seen on the  fth follow-up parasitologic 
assessment (Table 8). These data are further 
represented in Figure 6.
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Table 8. Proportion of Heavy Intensity Infections and Percent Reduction from Baseline
 Biñan, Laguna, January 2002 to January 2004

 SCHOOL Baseline   Follow-up
  Jan 2002 Jul 2002 Jan 2003 Jul 2003 Jan 2004 Jan 2005

 CES  4.6 0.0 (100.0) 1.7 (63.0) 0.0 (100.0) 0.0 (100.0) 6.3 (-37.0)

 DESW  4.5 0.0 (100.0) 0.0 (100.0) 0.0 (100.0) 0.0 (100.0) 4.6 (-2.2)

 MES  34.1 6.8 (80.1) 8.1 (76.2) 0.0 (100.0) 0.0 (100.0) 19.4 (43.1)

 SFES  1.4 0.0 (100.0) 0.0 (100.0) 0.0 (100.0) 0.0 (100.0) 0.0 (100.0)

 TES  1.4 0.0 (100.0) 0.0 (100.0) 0.0 (100.0) 0.0 (100.0) 0.0 (100.0)

 OVERALL 9.8 1.5 (84.7) 1.8 (81.6) 0.0 (100.0) 0.0 (100.0) 5.6 (42.9)

*Values in parentheses are the computed percent reduction from baseline

Belizario, Jr. VY, et al Control of Intestinal Helminthiasis

Figure 6. TREATMENT COVERAGE, CUMU-
LATIVE PREVALENCE AND PROPORTION 
OF HEAVY INTENSITY INFECTIONS
Biñan, Laguna, January 2002 to January 2005
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Discussion

High prevalence and proportion of heavy intensity 
STH infections among public elementary school 
children in the school district recorded at baseline 
revealed that common intestinal helminthiasis 
remains a major public health problem and that 
existing measures may not have been suf  cient 
to effect control.  Baseline cumulative prevalence 
showed that as many as eight out of 10 children 
were infected with intestinal helminths. Ascaris 
was shown in as many as  ve out of 10 children, 
while Trichuris infected at least seven out of 10.  
Heavy intensity infections were found in one out 
of 10 children, with as many as three out of 10 
heavily infected in one school.  It is likely that high 

prevalence is re  ective of high transmission rates 
coupled with poor personal and environmental 
hygiene. High intensities of infection are related 
to high incidence of morbidity and complications, 
and can adversely affect the children’s health 
and their school performance.12 The  ndings of 
high prevalence and intensity of infection in the 
district justi  ed the need for implementation of 
a mass treatment strategy in agreement with the 
WHO guidelines.13

The signi  cant reductions in cumulative 
prevalence and overall prevalence of Ascaris 
and Trichuris infections after the  rst and second 
round of mass treatment highlight the impact of 
mass treatment strategies which immediately 
lower worm burden, if not eliminate infections, 
and to a certain extent prevent re-infections.  
On the other hand, failure to observe further 
reductions in worm prevalence after two rounds 
of mass treatment may suggest the inadequacy of 
mass treatment as the only control strategy.  Mass 
treatment should be coupled with an effective 
health promotion and education campaign that 
focuses on improvement of personal hygiene 
and environmental sanitation. Efforts to improve 
personal hygiene should speci  cally aim to 
promote hand washing, while efforts to improve 
environmental sanitation should aim to improve 
coverage and utilization of sanitary toilets. 
 
The increase in the prevalence of Trichuris 
infections and the proportion of heavy intensity 
infections observed on the last follow-up after 
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 ve rounds of mass treatment may be explained 
by the change in the frequency of mass treatments 
from twice-a-year to once-a-year on the third 
year of the follow-up period. This phenomenon 
may re  ect the relative ease of re-infection and 
superinfection especially since mass treatment is 
the only control strategy employed.14

Re-infection should be addressed by ensuring 
adequate mass treatment coverage and by 
strengthening other control strategies. Also, it 
is recommended that twice or even thrice a year 
mass implementation of deworming in schools, 
especially where STH infections remain high.  
This should be done to effectively eliminate heavy 
intensity infections and to reduce morbidity, 
transmission and re-infection in the community.
Advocacy campaigns are also encouraged to 
enhance participation among local of  cials, 
health and education authorities, parents and the 
community.  In a decentralized health system like 
that of the Philippines, local government units, 
which may provide logistical support, and their 
local health units are encouraged to spearhead 
implementation of school or community-based 
intestinal helminth control campaigns.  Support 
from education authorities will be vital in the 
successful implementation of school-based 
initiatives. Adequate information provided to 
parents and the community will be important on 
participation of children in mass treatment, and in 
implementing improvements in personal hygiene 
and environmental sanitation.  

This school-based and local government 
supported intestinal helminth control program 
is a simple, feasible and effective approach. 
It provides opportunities for providing a 
relatively simple solution to high impact public 
health problem focusing on high risk groups 
of public elementary school children. Existing 
infrastructure in schools also facilitates ease 
of treatment administration. Schools can also 
function as venues for health promotion, health 
education, and STH prevention for children, 
parents, and teachers.2 This program also models 
a simple monitoring and assessment scheme that 
can help provide evidence for planning, lobbying 

for support, and indicating a need to adjust and 
modify interventions.  

The results of this paper pose several challenges 
to the public school district. Measures to ensure 
the sustainability of treatment, monitoring, 
health promotion and education are highly 
recommended. In addition, there is a need to 
consider widening coverage to involve other 
high risk groups like pre-school children. While 
the national government has limitations in 
terms of resources and is concerned with other 
health issues, local government units have the 
opportunity to spearhead campaigns for STH 
control beginning with public elementary schools, 
consistent with principles of health sector reform 
and the strengthening of local heath systems.  
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