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Abstract. We evaluated the effect of a local government unit-led, school-based, 
teacher-assisted mass drug administration (MDA) treatment of soil-transmitted 
helminthiasis (STH) on the morbidity of school children in selected provinces of 
western Visayas, the Philippines. Parasitological assessment was done on stool 
samples using the Kato-Katz technique. Nutritional status and school performance 
were also evaluated using secondary data from the Department of Education. 
The overall prevalence of STH decreased from 71.1% to 44.3% (p<0.0001) and the 
prevalence of heavy infection with STH decreased from 40.5% to 14.5% (p<0.0001), 
after two years of biannual MDA. The prevalence of underweight children de-
creased from 26.2% to 17.8% (p<0.0001) and the prevalence of stunted children 
decreased from 20.9% to 16.6% (p<0.0001) after two years of biannual MDA. 
School performance improved on standardized testing from a mean percentage 
of 53.8% to 64.6%. Advocacy, social mobilization, strong local government sup-
port and intersectoral collaboration with other agencies probably contributed to 
the success of  the program. 

Keywords: integrated helminth control program, mass drug administration, 
neglected tropical disease, preventive chemotherapy, school-based deworming, 
soil-transmitted helminthiasis

INTRODUCTION

Soil-transmitted helminthes (STH) 
infections caused by Ascaris lumbricoides 
(roundworm), Trichuris trichiura (whip-
worm) and hookworm are among the 
most prevalent infections in developing 
countries where there is poverty, inad-
equate sanitation facilities, unsafe water 
supply and indiscriminate defecation 
(Ulukanligil and Seyrek, 2003; DOH, 
2006; Ostan et al, 2007). Approximately 

2 billion people are affected by STH 
worldwide (WHO, 2006). Children are at 
high risk for STH infections which can 
cause poor appetite, growth stunting, 
decreased physical activity, anemia, and 
poor mental development affecting school 
performance (Easton, 1999; Crompton and 
Nesheim, 2002; The Henry J Kaiser Family 
Foundation, 2009).

A nationwide survey conducted in 
2003 in the Philippines revealed 66% of 
preschool children had STH infections, 
with more than 70% being infected in the 
western Visayas (de Leon W Lumampao V. 
Final report submitted to UNICEF, 2005). 
In another study involving elementary 
school children at selected sites in Luzon, 
the Visayas, and Mindanao, the cumulative 
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MDA has been shown to improve a child’s 
nutritional status and motor and language 
development (Stoltzfus et al, 2004; Disease 
Control Project Priorities, 2008). School-
based MDA is commonly performed but 
the low ratio of school nurses to students 
makes this a challenge. There is a need 
to improve drug distribution to improve 
outcomes.

Johnson & Johnson Pharmaceuticals 
Philippines, Inc, and Janssen Pharma- 
ceuticals Philippines, Inc initiated the 
Mebendazole Donation Program in the 
Philippines, providing free anthelmin-
thics to treat all public elementary school 
children in selected provinces in the 
western Visayas. Advocacy and social 
mobilization were initiated to ensure local 
government support and collaboration 
with health and educational agencies. 
School-based, teacher-assisted biannual 
MDA was employed. We evaluated the 
parasitological, nutritional, and school 
performance of public elementary school 
children treated with this program in 

three provinces in the western Visayas to 
determine the efficacy of this program.

MATERIALS AND METHODS

Study area and population
Aklan, Antique, and Capiz Provinces 

in the western Visayas region of the Phil-
ippines (Fig 1) were treated with MDA 
program because: a) not all the provinces 
were covered by the National Filariasis 
Elimination Program (NFEP); b) the above 
provinces had a cumulative prevalence 
of STH of ≥50%; c) the prevalence of un-
derweight and stunted children in these 
provinces was ≥35%; d) the provinces 
were priority provinces for the Food-for-
School Program (FSP) of the Department 
of Education (DepEd); e) these provinces 
had a history of an inadequate supply 
of drugs for MDA; f) the population of 
elementary school children in these prov-
inces was ≤300,000.

The FSP is a hunger-mitigation initia-
tive launched in 2005 through the Health 

Fig 1–Map of the Philippines showing study sites.

prevalence for at least one type 
of STH infection was 67% (Be-
lizario et al, 2005). In response to 
this public health problem, the 
Department of Health (DOH) 
developed the Integrated Hel-
minth Control Program (IHCP), 
providing implementation 
guidelines for the control of 
STH and other helminth infec-
tions in the Philippines.  The 
IHCP has recommended bian-
nual mass drug administration 
(MDA) of school children with 
albendazole or mebendazole 
in communities with a STH 
prevalence >50% (DOH, 2006). 
The WHO recommends MDA as 
a main strategy for STH and its 
morbidity control (WHO, 2006). 
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and Nutrition Center (HNC) of the DepEd 
where school children are given one ki-
logram of rice per day for the 95 school 
days per year (Manasan and Cuenca, 2007; 
DepEd, 2010).

Two school districts from each prov-
ince were randomly selected for the 
study. Four or five public elementary 
schools were selected from each district. 
Approximately 50 grade three students 
were chosen from each selected school for 
parasitological monitoring. A sample size 
of 200-250 children per district was chosen 
based on WHO guidelines for monitoring 
helminth control programs (Montresor  
et al, 1998).
Parasitological assessment

Stool samples were collected and ex-
amined at a field laboratory the same day 
using the Kato-Katz method (WHO, 1994). 
Ten percent of the slides were re-examined 
by a blinded reference microscopist from 
the University of the Philippines Manila-
National Institutes of Health (UPM-NIH) 
for quality control.

The prevalence and intensity of STH 
infections were determined. STH, reduc-
tion rates were calculated as follows:
Percent reduction in 

=
 p2 - p1 x 100%STH infections    p1

Where:  p2 was the follow-up preva-
lence and p1 was the baseline prevalence.

The intensity of infection was deter-
mined in eggs per gram (epg) of stool and 
classified as light, moderate, or heavy fol-
lowing WHO classifications (Montresor et al, 
1998). The geometric mean egg count 
(GMEC) was calculated with Microsoft Ex-
cel 2007 (Montresor et al, 1998) as follows: 

  log(c+1)
GMEC  = exp  – 1
  

n

Where: c was the individual egg count 

and n was the total number of samples.
Moderate and heavy infections were 

both classified as a heavy infection 
(Montresor et al, 1998). The results were 
double entered into Microsoft Excel. The 
chi-square test was used to determine 
differences among the survey periods. 
Significance was set at p<0.05.

MDA in the study area is conducted 
every January and July. A baseline para-
sitological survey was conducted in Oc-
tober 2007, three months after MDA in 
July 2007. The first and second follow-up 
parasitological surveys were conducted 
in November 2008 and November 2009, 
respectively. Mebendazole 500 mg chew-
able tablets were given to each of the 
elementary public school children (with 
parental consent) in the three provinces 
by trained teachers, supervised by school 
and local health unit staff.
Nutritional status assessment

Nutritional data were obtained from 
the DepEd Western Visayas Regional Of-
fice. The height and weight of the school 
children were measured by the school 
nurses at the beginning of the academic 
year and used to calculate nutritional 
status based on weight-for-age (WFA) 
and height-for-age (HFA). The values 
were classified as below normal, normal, 
and above normal by the DepEd using 
an international reference standard (IRS). 
Values from the 2007-2008 school year 
(SY) were used as baseline data, to com-
pare with SY 2008-2009 and SY 2009-2010. 
School performance assessment

School performance was determined 
with the National Achievement Test 
(NAT) administered annually by the Na-
tional Educational Testing and Research 
Center (NETRC). The mean percentage 
score (MPS) (items answered correctly) 
(Department of Education, 2008) was 
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Fig 2–Total STH prevalence and prevalence of heavy intensity 
infections in selected provinces in western Visayas, the 
Philippines during the three survey periods (2007-2009). 
DoH-1 HCPD, Department of Health-Intergrated Helminth 
Control Program; STH, soil transmitted helminthes.

Fig 3–Ascaris prevalence and proportion of heavy intensity 
infections in selected provinces in western Visayas, the 
Philippines during the three survey periods (2007-2009).

compared with the national 
target of at least 75% (Benito, 
2011).
Ethical considerations

The study followed es-
tablished ethical guidelines 
for the protection of human 
subjects. Confidentiality was 
maintained through replace-
ment of participant identi-
fiers with codes. Only au-
thorized personnel from the 
research team were allowed 
access to the results.  With 
regard to treatment of identi-
fied cases, all school-age chil-
dren, whether examined or 
not, received mebendazole in 
line with the MDA mandated 
by the IHCP. This study was 
funded by Johnson & John-
son/Janssen Pharmaceuticals.

RESULTS

Baseline and follow-up para-
sitological assessments

A total of 1,230, 1,349 
and 1,211 subjects submitted 
stool specimens at baseline 
and at the first and second 
follow-up assessments, re-
spectively. The prevalences 
of STH at baseline and at the 
first and second follow-up as-
sessments were 71.1%, 52.3% 
and 44.3%, respectively. The 
prevalence of STH infec-
tions decreased by 26.4% 
(p<0.0001) after two rounds 
of treatment and 37.7% after 
four rounds of treatment 
(p<0.0001). The prevalence of 
heavy infections was 40.5% 
at baseline, 22.5% (p<0.0001) 
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Fig 4–Trichuris prevalence and proportion of heavy intensity infec-
tions in selected provinces in western Visayas, the Philippines 
during the three survey periods (2007-2009).

Fig 5–Hookworm prevalence and proportion of heavy intensity 
infections in selected provinces in western Visayas, the 
Philippines during the three survey periods (2007-2009).

at the first assessment, and 
14.5% at the second assess-
ment giving an overall heavy 
infection reduction rate of 
64.2% (Table 1; Fig 2).

The prevalences of As-
caris and Trichuris decreased 
significantly (p<0.001) from 
baseline to the second as-
sessment. The prevalences of 
heavy infections with Ascaris 
and Trichuris also decreased 
significantly (p<0.0001) 
during the study period. 
However, the prevalence of 
hookworm did not decrease; 
in fact it increased between 
the first and second follow-
up assessments (Tables 2-4; 
Figs 3-5).

The quality control as-
sessment revealed the sensi-
tivity and specificity ranges 
for detecting STH were 70.4-
89.1% and 82.4-93.5%, re-
spectively.
Nutritional assessment

The overall prevalences 
of underweight school chil-
dren at baseline, the first and 
second assessments were 
26.2%, 26.2% and 17.8%, 
respectively (Table 5) and 
the overall prevalences of 
stunted school children were 
20.9%, 25.1%, and 16.6%, 
respectively. The mean WFA 
and HFA levels significantly 
improved (p<0.0001) be-
tween baseline and the sec-
ond assessment in Akland 
and Capiz Provinces but 
in Antique the mean levels 
worsened (Table 6).
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Province SY 2006-2007 SY 2007-2008  SY 2008-2009

Aklan 59.5 60.0 62.1
Antique 55.7 61.0 62.9
Capiz 61.1 64.3 69.3

Table 7
National Achievement Test Mean Percentage Scores of school children in the selected 

provinces in western Visayas, the Philippines (SY 2006-2007 to SY 2008-2009)a.

a Adapted from results of National Achievement Test results by National Educational Testing and 
Research Center (2007-2009). SY, school year.

School performance
The mean MPS on the NAT increased 

between baseline and the second assess-
ment by 8.2%, 7.2% and 2.6% in Capiz, 
Antique and Aklan, respectively, but non 
of the provinces reached the target score 
of 75% (Table 7).

DISCUSSION

Poor environmental sanitation and 
hygiene practices and low drug coverage, 
probably explain the high prevalence and 
intensity of infection at baseline in our 
study. The prevalence rates are compa-
rable to another study among elementary 
school children on Luzon, the Visayas, and 
Mindanao (Belizario et al, 2005). School-
based deworming, has not been fully 
rolled out since the program started in 
2006 (DOH, 2006). We found a significant 
overall reduction in the prevalence of 
STH infections and prevalence of heavy 
infections during the study period. The 
overall prevalence of STH infections in 
our study was lower than that reported for 
the Negros Occidental Province (60.9%) 
(Belizario VY et al, Report submitted to 
UNESCO, 2010). After MDA, the preva-
lence of heavy intensity STH infections in 
our study (19.7%) was lower than that in 
Negros Occidental (35.0%); and only mini-
mal reductions in the overall prevalence 
and prevalence of heavy intensity infec-

tions were observed in Negros Occidental 
and two other provinces (Belizario VY  
et al, Report submitted to UNESCO, 2010), 
in marked contrast to our results.

The overall MDA coverage rates in 
the three study sites in our study were 
greater than 75% during 2008 and 2009 
(DepEd, 2008), meeting the WHO recom-
mended coverage rate of at least 75 (Be-
lizario et al, 2005). MDA is recommended 
for STH control among populations at risk 
(WHO, 2002). In areas where the preva-
lence of heavy intensity STH infection is 
still high, it is important to evaluate the 
coverage rate and factors that affect that 
rate. A recent study showed increased 
knowledge of the benefits of deworm-
ing can improve acceptability of MDA, 
influencing participation (Amarillo et al, 
2008). Program monitoring and evalu-
ation can confirm drug coverage and 
identify factors influencing that coverage, 
such as challenges in drug distribution, 
administration, recording, reporting and 
inventory. These factors are especially 
important in developing countries such 
as the Philippines. 

The participation of local government 
units (LGUs) may also be an important 
factor for MDA coverage rates.  In a 
country with a decentralized healthcare 
system, such as the Philippines, LGUs 
can encourage community participation 
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and ensure sustainability of the program 
(Lumampao and David, 2003; Holveck 
et al, 2007). Partnerships were formed 
among the DepEd, DOH, and LGUs for 
the pharmaceutical company Meben-
dazole Donation Program. Defining the 
objectives of the program and respon-
sibilities of stakeholders strengthened 
the local health care systems in the three 
studied provinces.  The donation program 
has ended in those three provinces but 
the anthelminthic drugs are still needed 
if the MDA for STH is to continue. The 
funding parties need to be indentified. 
Antique and Capiz Provinces have ap-
proved resolutions to support the MDA 
for STH program. Local legislation can 
ensure budgetary support. LGU support 
for improvements in sanitation and pro-
vision of safe water are needed as part of 
the helminth control program.

The WHO recommends schools be the 
venue for MDA to insure efficient, cost-
effective delivery of service (WHO, 2002). 
Schools have an existing infrastructure in 
close contact with the community, and a 
workforce that can assist in program de-
livery (Satoto et al, 2003). Teachers can be 
trained to deliver anthelminthic drugs to 
their students (Albonico et al, 2008). The 
cooperation of the DepEd was needed 
to use schools as a venue for MDA and 
parasitological monitoring in this study. 
Teachers participated in the distribution of 
anthelminthic medication to pupils under 
supervision of the school nurse. Chal-
lenges reported by teachers included not 
having parental consent to give the drug 
to their children. Household surveys, key 
informant interviews and focused group 
discussions, may identify reasons for lack 
of parental consent for MDA.

Although several factors affect nu-
tritional status, helminthiasis is a cause 
of undernutrition (Zulkifi et al, 1999; 

Wambangco and Solon, 2004; Pullan and 
Brooker, 2008). Anorexia, chronic blood 
loss, and malabsorption, found even in 
light STH infections, may cause stunt-
ing (Easton, 1999). Nutritional status 
improved at the second follow-up in our 
study. The nutritional status parameters at 
all three periods in our study were better 
than those reported by the Food and Nu-
trition Research Institute in its National 
Nutrition Survey in 2008, where 25.6% 
of children aged 6-10 years were under-
weight and 33.1% were stunted (FNRI, 
2009). The weight and height measure-
ments were collected by several school 
nurses in various areas, which could be 
subject to inter-observer and instrument-
to-instrument variability (Quizon A, 2010, 
personal communication).

Several studies have found an as-
sociation between STH infections and 
poor cognitive performance (Nokes et al, 
1992; Ezeamama et al, 2005). Treatment of 
STH has been shown to improve nutri-
tional status and cognitive performance 
(O’Lorcain and Holland, 2000; Stoltzfus 
et al, 2004; DCPD, 2008). In our study, 
treatment of STH was associated with 
improved school performance. Since 
multiple factors influence cognitive per-
formance, further studies need to explore 
this finding further.

The improvement in STH prevalence 
was aided by cooperation between the 
health and education sectors. This type 
of cooperation was not seen in a recent 
and sentinel survey (Belizario VY et al, 
Report submitted to UNICEF, 2010). The 
participation of teachers in MDA contri- 
buted to the success of the project.  The 
high MDA coverage rate also contributed 
to the marked decrease in prevalence and 
intensity of STH infections in the study. 
The cooperative approach and favor-
able outcomes of this project have been 
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noted by provincial authorities, leading 
to recognition in two of the three studied 
provinces of the efficacy of the STH con-
trol program. This recognition can lead 
to continuing support for STH control 
program (Belizario et al, 2006). Local leg-
islation can help ensure continued local 
support for the control program. Efforts to 
improve environmental sanitation, clean 
water and health education can build on 
the benefits of MDA (Engels and Chitsulo, 
2003). Program monitoring can identify 
effective practices and challenges to pro-
gram implementation to improve success.
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