Mationg et al. Infect Dis Poverty (2021) 10:85
https://doi.org/10.1186/540249-021-00870-z

Infectious Diseases of Poverty

SCOPING REVIEW Open Access

The control of soil-transmitted helminthiase

=

Check for
updates

in the Philippines: the story continues

Mary Lorraine S. Mationg"?'®, Veronica L. Tallo?, Gail M. Williams?®, Catherine A. Gordon®,
Archie C. A. Clements®, Donald P. McManus*" and Darren J. Gray'"

Abstract

undertaken to reduce STH burden.

Background: Soil-transmitted helminth (STH) infections have long been an important public health concern in the
Philippines. In this review, we describe the current status of STH infections there and highlight the control efforts

Main text: A nationwide STH mass drug administration (MDA) programme was started in 2006 but the overall STH
prevalence remains stubbornly high across the Philippines, ranging from 24.9% to 97.4%. The continued increase in the
prevalence may have been due to the challenges related to MDA implementation which include the lack of people’s
awareness about the importance of regular treatment, misconceptions about the MDA strategy, lack of confidence on
the drugs used, fear of adverse events and general distrust of government programs. There are existing water, sanita-
tion and hygiene (WASH) programmes implemented in communities [e.g,, Community-Led Total Sanitation (CLTS)
program and providing toilet bowls and provision of subsidy for latrine construction] and schools [e.g., WASH in School
(WINS) program], but sustained implementation is required to achieve expected outcomes. Although WASH in general
is being taught in schools, integration of STH as a disease and community problem in the current public elementary
school curriculum is still inadequate. The Integrated Helminth Control Program (IHCP) currently implemented in the
country, which is focused on improved sanitation and personal hygiene, health education and preventive chemother-
apy, will require continuous appraisal. The sustainability of this programme still continues to be a challenge.

Conclusions: Despite the major efforts to control STH infections for almost two decades in the Philippines, persistently
high STH prevalence has been reported across the country, which is likely due to suboptimal MDA coverage and limita-
tions in WASH and health education programs. Sustainable delivery of integrated control approaches will continue to
play a pivotal role in the control and elimination of STH in the Philippines.

Keywords: Soil-transmitted helminths, Epidemiology, Control, The Philippines

Background

Soil-transmitted helminth (STH) infections continue to
be a serious public health problem worldwide with more
than 1.5 billion people estimated to be infected [1]. STH
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affect underprivileged communities, characterised by
poor access to adequate water, sanitation and hygiene
(WASH) [2, 3]; and are highly endemic in low-income
countries, with the majority of infections occurring in
Asia, Africa, and parts of Latin America [4]. Pre-school-
aged children (PSAC) aged 2—4 years and school-aged
children (SAC) aged 5-12 years are the most vulnerable
to infection and have the highest prevalence and infec-
tion intensity. Available data indicate that more than 267.5
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million PSAC and more than 568.7 million SAC reside in
areas with intense STH transmission, requiring preventive
chemotherapy [5]. The global STH burden has been esti-
mated to range from 1.97-3.3 million disability-adjusted
life years (DALYs) [6, 7].

STH infections may result in nutritional deficiency and
impaired physical and cognitive development especially
in children [8]. High-intensity STH infections exacerbate
morbidity [9-11]. Polyparasitism (infection with multi-
ple parasite species) has also been shown to be associated
with higher mortality rates and increased susceptibility
to other infections [10, 11]. The adverse impact of these
infections not only affects health but also economic pro-
ductivity [8, 12].

The Philippines is a lower middle-income country. In
2015, approximately 21.6% of the Philippines’ 100.98 mil-
lion population were living below the national poverty
line [13]. It also has some of the highest prevalence levels
of STH in Southeast Asia [14]. The 2019 figures from the
WHO Preventive Chemotherapy Databank indicate that
about 45 million children are at risk of infection necessi-
tating drug treatment [15].

Although several large initiatives have been launched
to control or interrupt transmission, STH remains highly
endemic in the Philippines [16]. In this article, we provide
an overview of the current status of STH infections in the
Philippines; highlight the past and current control efforts
being undertaken, document the challenges and travails
of the program implementation, assess their impact to
reduce the STH burden and provide possible prospects
for the control of intestinal worms. The availability of
this information may provide the basis for planning and
implementing a sustainable STH control program in the
country.

This review focuses on the four most common STH par-
asites—Ascaris lumbricoides, Trichuris trichiura, Necator
americanus and Ancylostoma duodenale. Although, Ancy-
lostoma ceylanicum is emerging as an important zoonotic
species of hookworm in Southeast Asia, limited informa-
tion is currently available in the Philippines, and so it will
no longer be discussed here.

Search methodology

Although this is not a systematic review, the methods used
for the literature review are as follows. We conducted a
search of the relevant studies reporting STH prevalence in
the Philippines using the PubMed, Scopus, ProQuest and
Google Scholar online databases. The following words
were used as keywords in the search: (“Helminthiases”
OR Soil-transmitted helminths” OR “STH” OR “Ascaris
lumbricoides” OR “Trichuris trichiura” OR “Ancylostoma
spp” OR “Necator americanus” or “Roundworm” OR
“Whipworm” OR “Hookworm”), AND (“Epidemiology”)
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AND (“Philippines”). There was no restriction on the
year of publication. Articles identified by the search cri-
teria were initially screened by title and abstract content
and those that did not investigate prevalence or intensity
in at least one of the three STH were excluded. Full text
screening included observational (cross-sectional, case
control, longitudinal/cohort) studies or controlled trials
which reported the baseline prevalence. Data extraction
included study area, year the study was conducted, year
the study was published, type of study (cross-sectional,
case—control or longitudinal/cohort), sample size, study
population, prevalence and intensity of each STH and the
diagnostic methods used.

Based from the literature search, a total of 1421 records
were identified through database searching [PubMed
(n=322); Scopus (n=13); ProQuest (n=151), and
Google Scholar (n=935)]. A total of 48 papers were
screened based on title review, of which 6 papers were
then excluded, bringing the final total to 42 papers
included in the qualitative synthesis (Fig. 1).

Epidemiology of STH infections in the Philippines
Numerous studies have been conducted since the 1970s in
the Philippines to determine the prevalence and intensity
of STH infections. Table 1 shows a summary of studies
identified. Differences in the methods of STH diagnosis
were evident across these studies over time, with the for-
malin-ether concentration (FEC) method frequently being
used in the early period (1970-1998). The Kato-Katz (KK)
technique, however, was used increasingly in the later
years and employed as the primary diagnostic method in
the national surveys to monitor the STH control program.

As indicated by studies conducted from the 1970s—
2018, STH infections have been and still are important
public health problems in the Philippines. The epidemio-
logical patterns of STH infections and their prevalence are
comparable to those reported in other endemic countries
around the world, with the highest infection prevalence
recorded in PSAC and SAC [17]. These age groups are at
greater risk as these children are frequently exposed to
STHs in outdoor settings.

Historically, the prevalence of any STH infections and
heavy intensity infections in children aged 1-12 years
before the implementation of the Integrated Helminth
Control Program (IHCP) of the Department of Health
ranged from 48.6-66.8% to 9.9-67.4%, respectively [18—
23] (Table 1).

STH data from the national schistosomiasis survey
undertaken from 2005 to 2008 across all ages showed
wide-scale distributions of STH infection across three
principal geographical divisions of the country, with A.
lumbricoides and T. trichiura particularly prevalent in the
Visayas [16, 24, 25].
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1421 records identified through
database search

322 PubMed

13 Scopus

151 ProQuest

935 Google Scholar

48 records screened based on title
review

28 PubMed

4 Scopus

4 ProQuest

34 Google Scholar
(22 duplicate papers appeared in
search in any of these databases)

6 papers excluded based from abstract and full text review
2 absence of abstract
2 absence of full text
1 not peer-reviewed
1 did not report STH prevalence at baseline

42 studies included in qualitative
synthesis

Fig. 1 Study selection

In 2009, a follow-up assessment of the nationwide STH
prevalence surveys for PSAC in 2004 [20] and for SAC in
2006 [21] was conducted to assess the impact of the [HCP
[26]. The prevalence of any STH for PSAC was 43.7% (vs
66% in the 2004 survey) and 44.7% (vs 54% in the 2006
survey) for SAC [26]. These were significantly lower
than reported in the earlier two surveys. The prevalence
of heavy-intensity STH infections for PSAC in 2009 was
22.4% (comparison with the 2004 survey was not possi-
ble as the overall prevalence of heavy intensity infection
was not reported), and 19.7% (vs 23.1% in 2006 survey) for
SAC with a 14% reduction [26]. Although, reductions in

infection prevalence were evident, the estimated preva-
lence of STH in the PSAC and SAC populations still did
not meet the 2020 targets of less than 20% cumulative
prevalence and less than 1% heavy intensity STH infection
as defined by WHO to demonstrate morbidity control
[27, 48].

Other studies employing parasitological surveys con-
ducted at several time points (2006-2011) to monitor
the impact of the school-based MDA among SAC also
showed similar trends [22, 28, 29]. Results from these sur-
veys demonstrated reductions in STH prevalence after
several rounds of MDA; however, the reported overall




Page 4 of 26

(2021) 10:85

Mationg et al. Infect Dis Poverty

[/6] (€861)

“le 19 esa1qed - -

[96] (0861)

“1e 12 Asuled - -

[S6] (S61)

"le 13 eiaiqe) - -

[_IUSLIO
0JOpUI ‘OSID
-IeN Ues pue
B[IINOPIO JO
S9UNWIUIOD
UIHLS 95ug|
-eAaud |10}
3y} Uo ualpyd
Jo JusWIeaN
3123|395 pue
Aunwwod
211U Y1 Jo
Juswieal}
SSeu JO 109J9
33 Uo Apnis (Asnins
%1°0¢ %818 %9l PaUOUSW ION sabe ||y 7SS oAneledwody  dulased) 6/61

SISEILOSO1SIYDS
uo siseydus
yum ‘ssuid
-dijiyd ‘joyog
uldyuoN
‘pepiul] pue
uogijeL jo san
-lledipiuniy
ul pa12NpuUod
say/seled
[eunsAUl
uo A3nIns
%t'LL %8'LS %S vy 134 sabe |Iv 7691  [eUONI9S-SSOD Y LL61

91437
‘Oled ‘uoioeA|eS
Jo Aunwi
-Wwod [einJ ul
siseljedse Jo
uopedIpeld

pue [0aU0D (Aanins

31 Uo Apnis aul|aseq)

- - %t'¥8 134 sabe ||y 909 SAljesedwod v SL6l-v/61
(UonesNPa Yijeay pue HSYAA ‘YA Spimuoieu apnpdul siusuoduwod awwelboid “a'1) dDH| 241 Jo Youne| ayl a1ojag

2sudjerdsd pinIydL) saplosrquin|
uondayul AresH TZEYYe} WIOMYOOH SUNYdLI| SLDJSY p31onpuo>
uonedignd jo poyiaw uonejndod uondudsap Aaning
1ea)\/aduai9)ay (9duajenald H1S) SowodIno uondajul kay Jnsoubeiq Apnis 9zis 9jdwes Apnis 93 JO 1e3)

saulddi|iyd oY1 Ul SUond3Jul H 1S Bunebnsaaul saIpNIs JO SOUWODIN0 A3y | djqeL



Page 5 of 26

(2021) 10:85

Mationg et al. Infect Dis Poverty

[Lol](z661)
“le 12 esnbiyd

[oot]
(6861) |12 55010

[66]
/861 [p12 Asuled

[86] (£861)
“|e 312154290

%91 L

%0'6C

%0'€8

%8¢

%887

%09%

%087

%C'SC

%8'EY

%00€

%0'SY

%817¢E

134

134

24N1ND [001S

LIO|\-epeIeH

pue |34
leaws 12a11g

134

sobe ||y we

sabe ||y /89€

sabe |y 0z61

sabe |y So¢

OJOpUIN Y

-U3LIQ "BLIOIIA

‘0s1D4eN ues

Ul SUoND3JUI

Snisesed eun

-S91Ul 4O AdAINS
[BUOI1295-550.0 Y

ejluey

‘leydsoH

oJeze ueg 1e

ua3s syuaied

SWOS U| SIS

-eJed |eunsaiul
uo ASAINS

sauiddijiyd
‘oeUBPUIN
'9JUIA0Id 910N
|9p uesnby u|
sabej|IA UaAS
JO syuapIsal
ay1 buowe
sayiseled
[eUnSAIUI
UoWwIWod pue
SISPILOSO1SIYDS
4O 9dudjeAlId
EMENV=C]
0} A3AIns
[BUOIID5-5504D Y

uemeled
uesdep Uj sa1Is
-eled |eunsaiul
2ouajerald
EINENVIEE]e]
01 A9AINS
|BUOI1D3S-SS0ID Y

Y661

7861-0861

panodas JoN

9861

uonedignd jo
les)\/adua19)9y

uoidayul Areay

sudjerasd
EIELY)

WIoOM)O00H

pINIYdLA}
sunydL|

saplosnquin|
SUDISYy

(9>ud]endld H1S) SSW0dIN0 uondyul A3y

poylaw
snsoubeiq

uonejndod
Apn1s 9zis o|dwes

uondudsap
Apnis

painpuod
Aaning
33 JO 1e3)

(panunuod) L ajqey



Page 6 of 26

(2021) 10:85

Mationg et al. Infect Dis Poverty

[81] €00C

“e 12 olez||ag %Y L9 %CY9

(€011 000C

‘|e 12 oJoWRWeA - -

[eol]

(0007) 212 991 - -

%8€°0 %896 %0%'£9

- %0%'LL %0€ 0%

%0'€C %0'LS %0%

p

p

134

VS 78/

VS il

sIeak 0z-¢ saby 9

3dUIN0I]
eunbe ‘ueulg
Ul s|ooyds Aiey
-uswiadj@ o1jgnd
ul DS buowe
‘dds piniyouy 7|
pue saplodLq
-wn| 'y 1surebe
SUONPUIQUIOD
ur Jo auoje
au|zeulegled
-IAyiaip pue
HUARETVWIEYY
'9|0zepuaqe
4O s950p 9|buls
40 Aoeouya oy
Jo uospedwod (Aanins
SYiruo Apnisy  Sullesed) 8661

sn1eis
[euonInu
pue UOID3JUI
SISelyIuIwRYy
usamiaq diys
-uoine|al ayl
21e61159AU] 01
saulddijiyd
‘eunbe
‘Ueojiuis Ui
eale |einynd
-lbe [eans e
Ul pa1oNpuUod

sem Apnis siyl paviodal JoN

1D 1dseba
IESUERE:Tlo]olc}
pue ualpyd
puowe suon
-D3jul aysesed
[eUNSIIUI

4o Aanuns

o|eds-|lews v 8661

sudjerasd

uoiajul AesH TZEY Yo}

pInjydL}
sunydL|

saplosuquin|

WJIOMOOH SLIDISY

uonedignd jo
les)\/adua19)9y

(9>ud]endld H1S) SW0dIN0 uondyul A3y

poyiaw
snsoubeiqg

uonejndod
Apnis ozis s|dwes

pa3d>npuod
uondudsap Aaning
Apnig a3 Jo Jeap

(panunuod) L ajqey



Page 7 of 26

(2021) 10:85

Mationg et al. Infect Dis Poverty

[€27] ¥00T
"|e 13 ‘ollezi|ag %987 %¢E'SE %891 %0Y

[61]1 s00C
“|e1s opezijsg %6'6 %899 %91 %LTCS %0€ 9%

b

p

VS €Ll

JVS puUe Jvsd /81

A3)1epn
ej2150dWoD
‘OARS)UON Ul

uaJp|iyojo0yos
puowe uon
-O4UIHIS JO
Aysuaiul pue
ouajeraud
EMENIVIEIE)
01 A3AIns
[PUOIDS5-5501D)

(oeuepuly
pue seAesip
‘uozn) sauiddi
-|Iyd Y3 ssoioe
s9ouinoid 9 Ul
sjooyds Aley
-uswiaj2 J1Ignd
Pa129]95 Ul
(sjidnd | apein
pue Jspuy)
uaJp|Iydj00yds
uo wsniseled
|eunsaul Jo
1UDWISSISSe
aulaseq v

(erep

auljeseq) 100¢

000¢

doudjenasd pINIYOLI} saplosriquin|
uonddjul AresH EIELY) WIOM)OOH sunyd1| SLUDISY

uonedignd jo
les)\/adua19)9y (9ousjenald HLS) sowodIno uondajul Aoy

poylaw
snsoubeiq

uonejndod
Apn1s 9zis o|dwes

uondudsap
Apnis

painpuod
Aaning
33 JO 1e3)

(panunuod) L ajqey



Page 8 of 26

(2021) 10:85

Mationg et al. Infect Dis Poverty

[901]
(¥002) “Ie 12 Op|eg

[sol]
(€002) "[e 12 Wiy

[voll
(600¢) “[e 12 U0s|O

%0°L

%08

%C9L

%8y

%9'LC

%976

%9¢

%C'LS

%C9L

134

134

p

u=1p|Iy> [@A]

sabe |y LoS

sIeak |-/ saby s

sauiddijiyd sy
‘BlIUBIA CLIDN
ul suonnysul
[erIUSPISI Ul
Buinl| uaipjiyd
u| sayseled
[eUNSAIUI JO
SN1PIS UONDDYUI
EENIVIEIE]
01 P212NPUOd
KoAINS v c00¢
saulddijiyd
‘olopuly ‘A1
sexoy uj suon
-D9JUl YuIway
pue eozojoid
|eunsaiul Jo
sn1els ay3
21eHNS2AUI
01 Aanins
9|BIS-|[PWIS Y 00C
uond3yUl
Yuiway-oab
pue wnajuodp/
DWIOSOISIYDS
10§ pa1sa)
pue pa129]|0d
0s|e UM
sajdwies |001§
"pawIOd
sem Bunsal
ubod pue
UOolRUIULIDIDP
elWAUR 10}
SEIRET[[SREIEI
sojdwes pooig
‘A7 Ul A
-NWIWod 1
[eanJ ur Apnis
|EUOI1D35-SS0ID Y ¢00¢

uonedignd jo
les)\/adua19)9y

uoiajul AesH

WIOMOOH

pInjydLA}
sunydL|

saplosnquin|
SUDISYy

(9>ud]endld H1S) SSW0dIN0 uondyul A3y

poylaw
snsoubeiq

uonejndod
Apn1s ozis o|dwes

pa1>npuod
uondudsap Aaning
Apnig 9y Jo Jeap

(panunuod) L ajqey



Page 9 of 26

(2021) 10:85

Mationg et al. Infect Dis Poverty

(s2) 800¢

“|e 15 OpJeuoa - -

[£011(8007)
‘|e 13 ueAned - -

(lo7]
18 PaI) 5007
"le13 uoa 3p - %199

%Y LL-6'L

%CLC

%L'L

%6'Sr—€91

%L YL

%y

%91€-L0C

%t'99

%/ '8%

b

p

p

£00¢-500¢
Usamiaqg ino
paLied suoibai
(sodutnoud 77)
orUBPUIN puP
(sadutnoud

LL) seAesiA Ul

SISeILIOSOISIYDS

40O sAanuns
9ousjerald

sabe ||y LZL [T 3ul]aseq [euoneN

VS 6S¢

Jvsd 85€9

saulddijiyd
‘uozn uid
-UYINos ‘91AeD)
‘uopuobele|y
Jo ease jeunl
|P1SEOD B Ul
uaJlp|1ys|jooyds
puowle sauls
-eled |eupsaiul
4o Aanuns
90U3eARId

A1unod
3y 4O suolba
L1 Ul DVSd
puowe 00z
U pa1dNPUOd
ASAINS |eUONEN

2/00¢—500¢

S00¢

¥00C

sudjerasd
uoiajul AesH TZ2EY Yo}

WIOMOOH

pInjydLA}
sunydL|

saplosnquin|
SUDISYy

uonedignd jo
les)\/adua19)9y

(9>ud]endld H1S) SSW0dIN0 uondyul A3y

poylaw
snsoubeiq

uonejndod
Apn1s 9zis o|dwes

uondudsap
Apnis

painpuod
Aaning
33 JO 1e3)

(panunuod) L ajqey



Page 10 of 26

(2021) 10:85

Mationg et al. Infect Dis Poverty

souiddijiyd ay3
Ul SUoNDJUI
uliomyooy
pue piniy21 |
‘saploouquiny 'y
4O 9duUseARId
ay1 pue
JUSWUOIIAUD
[edi1sAyd aya
U99M130 uon
-BID0SSe Ay}
Aynuenb oy
pawie Apnis
SIYL'£00¢
—S00¢ Woy

QU3 Ul A3AINS

Ao?w AOmcw Aogw SISEILIOSO1SIYDS
- - -PUIIN) %€"L L -PUIN) %891 -PUIN) % LT [euoieu
- - (seAeSIN) %0'BL  (SPABSIA) %9°€S  (SARSIA) %1€ WOl p219]|02
[Ollsloc e1ep H1S 9y}
“|e 19 saeyjebepy - - (Uozn7) %Sy (uozn7) %6'/T (uozn7) 9%.€C PO saby |Iv €/5 6 pasnApnis syl 2/00¢-500C
suajenasd pINIYdLI} saplodrquin|
uoiajul AesH T[SELYe} WIOMOOH sunyoL| SLIDISY pa1onpuo>
uonedignd jo poyiaw uonejndod uondudsap Aaning
les)\/adua19)9y (9ousjenald HLS) sowodIno uondajul Aoy snsoubeiq Apms ozis a|dwes Apms 9Y1 JO Jed)

(panunuod) L ajqey



Page 11 of 26

(2021) 10:85

Mationg et al. Infect Dis Poverty

[1Z] 600C
“|e 33 ouezi|ag

(8011 900¢
‘e 19 ‘eweweszy

%Ll€C

%07S

%8¢ %S'8¢ %9'8¢

(snup>

-HawD °N) %8Sty %C'C6 %6'€L

b

p

VS €LEE

VS 6l€

Alunod
2y ul (oeue
-PUIN Ul 230N
|9p oebung
pue A3]|eA
e21sodwod)
pue ‘seAes|p
ul 91497 pue
[PIUSPIDDQ
solbap ‘uozn7
urIng sauu
-eule) pue
uede|ng) sadul
-noid [aunuss
9 Ul P212NpUOd
Aanins [e160|
-oy/seled
suljaseq v 900¢
uopnduny
2ANIUHOD Uo
(pan1yony suny>
-] pup 'snupd
-1IaWD JOIDIBN
‘winajiuodpf
DLWOSOISIYIS
‘sapioauquuny
SUDISY) SYIUIUI
-3y inoj jo
4oea yum uon
-D3JUI JO 1099
1uspuadapul
EMENW]=NE]

91437 Ul

sieah gl-/
pabe ualp|iyd
Buowe paonp
-uod Apnis

[PUOND3S-SSOI)  pariodal 10N

uonedignd jo
les)\/adua19)9y

uoiajul AesH

sudjerasd
EIELY)

pInjydLA}
sunydL|

saplosnquin|

WIOMOOH SLIDISY

(9>ud]endld H1S) SSW0dIN0 uondyul A3y

poylaw
snsoubeiq

uonejndod
Apn1s 9zis o|dwes

painpuod
Aaning
33 JO 1e3)

uondudsap
Apnis

(panunuod) L ajqey



Page 12 of 26

(2021) 10:85

Mationg et al. Infect Dis Poverty

600C

pue 800¢ '£00¢
ul:syulod swin
1UIBHIP 92143
10 1N0 paliied
2JaM SASAINS
9y "sekesip
uJa159M 3y}

ul saduinoud
p=12319s Ul DVS
Jo Aupicuow
33 U0 HJS uo
VAW 40 1oedwi
EMENVIEETe)

%S YL %E WY %€ %8'8¢ %L1 ligL  QtPonpuod 6007
AdnIns [e160|
871 ¥107 %S'CC %ETS %61 %L S %¥'ST 6vel ~oysered 800¢C
“le 15 opezijag %S0y %L 1L %C %8'€9 %L 0 M VS 0ETL  |BUOINDSS-SSOI Y £00T
(UoIEINP Y1[eay pue HSYAA ‘YA SPIMUOIeU 9pNn|dul siuauodwiod auwuielboid “a11) dDH| 24 JO Ydune| ayl Jayy
(uoibay uoz
-Jeqe|eD) adul
-AOId 1AL Ul
S1D1ISIP |00YDS
p2123|3s Ul
siselyauiwRy
[eunsaiul
%OHT %L Ly - %8'6E %t LT 47 Jojonuoo #8007
[eal (€10D) paseq-looyds
‘e 19 olezljsg %¥'9¢ %¥ 19 %90 %L 6y %9y p VS 00/ Bunoyuow 900¢
doudjenasd pINIYOLI} saplosriquin|
uonddjul AresH EIELY) WIOM)OOH sunyd1| SLUDISY pa1onpuod
uonedignd jo poyiaw uonejndod uondudsap Aaning
FI-CYWERITEYETEN] (9>ud]endld HLS) SoW031no uondajul A3y ansoubeiq Apmis azis ajdwes Apms 33 JO 1e3)

(panunuod) L ajqey



Page 13 of 26

(2021) 10:85

Mationg et al. Infect Dis Poverty

[ov] (0102)
‘|e 19 olezl|ag - %y

vzl zioz
“|e 12 OpIeuoa - -

- %S'SY

- %Ll vy
led

£10¢ "|e 19 ezues - %00/

%591 %LLE %E'CC

%9%—€0 %80C-1'8l %F8l-€Sl

- %0°0% %S¢
- %0°0% %81
- %059 %0%

134

p

p

sabe ||y S0¢

ssbv Iy L¥SE

L0l
evel
VS oecl

siselle|
-|ided [eunsaul
Jo snieis ayy
aUIWIBP
013MON [2g
ebueoquiez
‘ueundpey Jo
Aujedpiuniy jo
SIUSpISal 9yl
Wolj pauleIqo
sojdwies

|001S JO ADAINS

3dUIN0I]
oeuepuinbe
pue uozn7
Ul 800c pue
/007 U9ami1aq
pa12NpuUod
SISPILOSO1SIYDS
Jo A3AIns
2duseAald aul|
-95eq [euoneu
9y Jo saseyd
oMY 1se| YL
sauld
-dijiyd ay1 jo
uolbay sekesip
UIDISIM 343
ul DS buowe
|0J3UOD H] S 10}
SARRULYAW
3|0zepuagaul
e Jo 1oedwil
2y Joyuowl
01 | 10¢ pue
'600¢ '£00C
U pa1dNPUOd
A3AINS |e2160]
-oyiseled
|BUOIID35-5501D Y

800¢

800¢-£00¢

L10¢
600¢
£00¢

sudjerasd
uoiajul AesH TZ2EY Yo}

biniyoliy saplooliquin|

WIOMOOH sunyoL| SLIDISY

uonedignd jo
les)\/adua19)9y

(9>ud]endld H1S) SSW0dIN0 uondyul A3y

poylaw
snsoubeiq

uonejndod
Apn1s 9zis o|dwes

uondudsap
Apnis

painpuod
Aaning
33 JO 1e3)

(panunuod) L ajqey



Page 14 of 26

(2021) 10:85

Mationg et al. Infect Dis Poverty

[odd sioc %L61 %Ly
"|e 13 ouezi|eg %yTe %/ S

[o€] (L102)
“|e 12 ouezldg %6'S %Ll Ye

%6’ L %EEE %L LT
%L1 %'LE %60€

%6°L L %L 1L %1°0C

b

b

VS 1S4'T
JvSd vIY'T

VS LS

(oeue
-puIW Ul 310N
|9p oebung
pue A3||eA
ej150dwo)
pue ‘seAes|p
93U Ul 91437
pue [eIUPIPIO
solbap ‘uoznT
urIng sauu
-ewle) pue
uede|ng) sadul
-noid [sunuss
9 Ul P212NpUOd
weiboud jo1
-Uod Yauiwiay
paielbalul ue
4o 1edwl syl
J1011UOW 01 AdA
-Ins dn-mo|oj v 600C
310N
|9p oeAeq Ul
S9UNWIWIOD
9|doad snoua
-Bipur ul DyS
puowe suon
-d3ul diyseled
EEHESPEIe)
pue suodJUI
HLS Suluw1ap
01 Pa12NPUOd
Aanins Abo
-|oyiseled 600¢

dudjerdsd
uonoajul AresH [[3EYYe}

pANYd1A} saplodiquin|

WJIOM)OOH sunydL|L SLUDISY

uonedignd jo
FI-CYYERITEIETEN]

(92ud]eAdld HLS) SW03N0 uonddjul A3y

poylaw
snsoubeiq

uonejndod
Apnis ozis sjdwes

pai>npuod
uondunsap Aaning
Apmis 3y} Jo Jedp

(PanupuOd) | 3jqey



Page 15 of 26

(2021) 10:85

Mationg et al. Infect Dis Poverty

[l¥] (7102)

“le1s ouezijsg (H-W) %. 'L %E'LE %0

[S¥] (dds bwoy
G10T "B 19 UopIoD - - -S0/OuY) %08y

(L€l ¥10T 239 BN (H-\) %978 %V'L6 S'le

%S'LC %61

- %L/1°8S

%V'v6 L'v8

p

YDdb

b

P|O SIeRA G| €€9

sabe ||y S¥S

VS 561

(sesewino
pue a1IABD)
saouIn0Id oMY
ul sjooyds
Klepuodas
P3103|35 Ul
uol1234Uul JO
Aysuaiul pue
9ousjeraud
SUIWISISP 01
pa12NpuUod
Adnins

|PUOIID3S-SSOUD cLoc-110¢

Kesse (4Ddb)
dDd swili-|eal
AQ paulwexa

pue sjenpiAipul
UI0J) Pa128||0D
2lom sajdwies
|e>9B4 "9dUl

-AOId Jewes

UJ3YLON Ul
syuIwRY eun
-sa1ul Jo Apnis
onsoubelp v L 10T

ebueduled
'JeJ0d ‘seueld
ur abejiin
ogniniey jo
ualIp|Iydjooyds
e12y buowe
S|9A3] uIgo|b
-owaey Yim
UOIRIDOSSE Sl
pue suod3yul
HLS suluLIISp
03 A9AINS
ERIEIAETE] 110z

dudjerdsd

uondajul AesH EZELY) WJIOM)OOH

pANYd1A} saplodiquin|
sunydL|L SUDIsy

uonedignd jo
FI-CYYERITEIETEN]

(92ud]eAdld HLS) SW03N0 uonddjul A3y

poylaw
snsoubeiq

uonejndod
Apnis ozis sjdwes

paldnpuod
uondusap Aaning
Apmis 3y} Jo Jeap

(panupuOd) | 3jqey



Page 16 of 26

(2021) 10:85

Mationg et al. Infect Dis Poverty

[cel (S100)
‘e 1° olezljsg (H-IN) %6~ %6'LC

[ey)
£10T "[e 13 ssoy - %8'SL

%C L %661 %8S

"%18¢C ‘%819 '%59¢

b

p

JVS PUe DvSd

sabe |y 9/69

9le

S11D wol
panyauaq 18yl
91497 UIaYIN0S

u| sabe|jiA omy
Ul DyS pue
JVSd J0 sniels
[eUOLINU 33
auluIRRp pue
SUONDRYUI HIS
Jo Aysuaiu
pue aous|eAald
EINENVIEET ]
01 Pa1ONPUOd
AdAINs
[BUOIID35-5504D Y

s912ads 21IS
-eled ajow Jo
auo bulinboe
JO 10308 Sl
BulApapun ayy
pue suodJUI
Yuiupy sap
-ads o|diinw
pue a|buls Jo
2ouajerald
EIGENVIEETs)
01 Jewes
UJaYLION Ul
sAkebueleq [eini
8l ulpaionp
-uod A3AINS
|BUOIID35-5501D Y

€10¢

cloc

sudjerasd
uoiajul AesH TZ2EY Yo}

pINIYdLI} saplodrquin|
WIOMOOH sunyoL| SLIDISY

uonedignd jo
les)\/adua19)9y

(9>ud]endld H1S) SSW0dIN0 uondyul A3y

poylaw
snsoubeiq

uonejndod
Apn1s ozis o|dwes

uondudsap
Apnis

painpuod
Aaning
33 JO 1e3)

(panunuod) L ajqey



Page 17 of 26

(2021) 10:85

(g€l
107 "|e 19 Uaided - - %¢'SC

[velzLoe
"€ 13 ss0y - %9'6L %0€'SC

leg]oloc
“le 19 olezijag %Lt %0°CL %

p

b

p

sy
onisesed pue
uonuINuew
pooypijiys
U99M12q suol
SIEMIENI
SUIWISISP 01
sauiddijiyd
ay1 Jewes
ulayuoN
u1 sabejjia
JIWSPUD
-SIUIBISOISIYDS
S UIDvsS
Buowe AaAIns
[BUOIDSS-SS0ID Y €10¢

pa129]|0d
21oMm sayisesed
[eunsalul pue
‘SN1e1s |euol
-1nu ‘sxeiul
Aleialp uo eleg
‘souiddijiyd
EINNEN=N
UISYLIoN Ul
sabey|IA eand
9AY Ul INO
paued A9AINS

|euOoI129s-5S0.ID Y €10¢

swuwelboid
|0J1UOD YIuIwW
-3y pajesbaqul
ue jo uon
-ejuswa|dwil
Jo apedsp e
19)je 31eqse
Ul DyS Ul HIS
Jo sniels ay3
SUIWIBP 0}
pP312NpuUod
Aanins
|BUOI1D35-5S0ID i €10

sudjerasd
uonddjul AresH EIELY) WIOM)OOH

uonedignd jo

FEEYWERITEYETEN] (9>ud]endld H1S) SSW0dIN0 uondyul A3y

poylaw
snsoubeiq

Apn1s 9zis o|dwes

pa1onpuod
uondudsap Aaning
Apnig a3 Jo Jeap

Mationg et al. Infect Dis Poverty

(panunuod) L ajqey



Page 18 of 26

(2021) 10:85

souid

-dijiyd ‘9143

ul sabej|iA Inoy

ul saljiwiey Jo

s|dwies e ul

SISEILOSO1SIYDS

pue HJS Jo

9ouajeraud

EENVIEIE]

[8€] /107 %0t %019 %001 %5'0S %0'LC SInpy L9 01 AanIns
“|e 19 beuem %98 %059 %L'C %1°SS %1'SE p DVS/OVSd 8€E  [eUONDIS-SSOID Y Sloz

(4Ddb)

gdDd awil [eal
pue poy1auw
S 21 buisn
pauUlUIeXS pUe
DVS €9¢ Woy
P3129]|02 S4oM
sa|dules [edoe4

(%CT) ‘710C ulino
SnUDILRWD paliied aou)

‘N PUe (9%9) -AOId eunbe
. O\_ﬂﬁm BEOW ) ) b Ul uoldaul
[o€] £107 - %€E8L -S0jA5uY) %89 %8'8¢ %809 d0d HLS Jo AanIns

“le1s Buone - %8'¢€e - %9°€C %05°0C MM VS €9¢ |PUOND9S-SS0D Y ¥10¢

910N

|9p oA pue

‘[PIUSPIDDO

solbaN ‘oj1o||

‘seleuling

'a1IAeD Jo

saouln0Id ay)

ul sabej|IA

/sAebueieq

pa123|35 Ul

SUOID3UI HIS

40 ddudeAaId

EIMENVIEIET)

01 Pa1oNPUOd

[Lel6l0T (H=W) Kanins
“|e 13 soull] soj9p %€E0L %67¢C - %Ll %16l P ovsd CELL  |BUONDIS-5SOID Y §lLoz-€10¢

2ouajerasd pANYd1A} saplodiquin|

uondajul AesH EZELY) WJIOM)OOH sunydL|L SLUDISY pa1onpuod

uonedignd jo poylaw uonejndod uondunsap Aaning
FI-CYYERITEIETEN] (9>u3]eAdld HLS) S9W031n0 uondajul A3y Jnsoubeiq Apnis azis ajdwes Apnmis 93 Jo aes)

Mationg et al. Infect Dis Poverty

(PanupuOd) | 3jqey



JHI Jo uoneyuswa|dwi 3y3 Aq paidedwl a1 £00Z Ul USyeRpUN ASAINS 3Y3 Ul papndul 3|doad Jo syNsay ,

weibo.d |0J3U0D) YIulw|dH paieibalul ‘ddH| ‘uasp|iyd pabe
-|o0Y2S “DYS ‘UBIP|IYD [00YIS-21d ‘DYSd ‘UOelUES [P10] PT-ANUNWWOD ‘ST ‘SUoidajul Alsualu| AAesH 03 91e9pOo ‘H-N ‘@nbiuydal Jay1a-uljewlod ‘| 34 ‘Uoideay uley) asesawA|od awil-|eay ‘YDdb ziey-oiey My

Page 19 of 26

(2021) 10:85

Mationg et al. Infect Dis Poverty

[P¥] 0COC" 1B 32
‘euniel2g - %S vy

[ev]LL0T
“e 13 ‘ol - -

[6€1610¢
"8 19 ‘ourLIOS - %0/¢

- %Y'S %6'LY

%V %t'0¢ %675

%581 %V’ L %9'6C

poylaw
uoneleoy |eb
-NJLIIUSD 95040NS

134

p

sabe |y [1€

sinpy L6

DVS/OVSd 801

sauiddijiyd
INg sauewe)
‘uoebi] ui sAeb
-ueleq 9aly} Ul
S9IUUNWILIOD
snouabipul ayy
puouwe uon
-O9JUlH]S Jo
Ausus1ul pue
9ouajeraid
EINENVIEIETe]
01 AanIns
|BUOIID35-SS01D) 810¢C

ejluey
I Ul
193I0M 3snoy
-121ybneys pue
SIOPUSA POOy
Buowe si010e}
3IS1 pa1eosse
ay1 buipnpul
sayiseled
[eUISIUI JO
Sousjeraud
EINENVIEET ]
01 A3AINS
|BUOI1D35-SS0ID i £10C

auAeD 'AiD
SEINEIEREI]
ul Aebueleg
SEIBEIEIN
uruLIpiiy>s
|ooyds buowe
$1030B4 UOIS
-sjusuel |
91BD0SSY pue
SYIUIWIRH pa3
-Jlwisuel] I0S
JO 2dudjeAId /10T

sudjerasd

uoiajul AesH TZ2EY Yo}

pInjydLA}
sunydL|

saplosnquin|

WIOMOOH SLIDISY

uonedignd jo
les)\/adua19)9y

(9>ud]endld H1S) SSW0dIN0 uondyul A3y

poylaw
snsoubeiq

uonejndod
Apn1s 9zis o|dwes

pa1onpuod
uondudsap Aaning
Apnig a3 Jo Jeap

(panunuod) L ajqey



Mationg et al. Infect Dis Poverty (2021) 10:85

prevalence for any STH (ranging from 44.3 to 47.7%) and
heavy intensity infections (ranging from 14.5 to 24.6%)
were still high at the follow-up surveys [22, 28, 29], again
indicating that the prevalence had not been reduced to
the target levels for morbidity control defined by WHO
(Table 1).

Data from other studies identified after the launch of
IHCP across the Philippines in 2007-2018 among PSAC
and SAC showed persistently high levels of STH preva-
lence (Table 1) [30-39]. The prevalence of any STH
reported from these studies ranged from 24.9 to 97.4%
(by KK) and the prevalence of moderate to heavy intensity
infections ranged from 5.9 to 82.6%. A. lumbricoides and
T. trichiura remained the most prevalent STH with preva-
lence ranging from 15.8—84.1% to 7.4—94.4%, respectively,
while the hookworm prevalence tended to be lower rang-
ing from 1.2 to 25.3% [30—-39] (Table 1). One study, how-
ever, in 2011, using the molecular diagnostic quantitative
real time polymerase chain reaction (qQPCR) showed a
hookworm (Ancylostoma spp.) prevalence of 48.1% [45].
Co-infections of individuals with A. lumbricoides and T.
trichiura were also commonly observed in several studies
[26, 31, 33, 36, 45].

The KK method, recommended by the WHO due to
its ease of use in the field and low cost [46], is primar-
ily employed for assessing the government treatment
program for STH control. However, differences in STH
prevalence have been reported between KK and other
diagnostic methods. In a study conducted in 2014 in the
province of Laguna, a large discrepancy in the preva-
lence between KK and qPCR was noted in the detection
of any STH infection (33.8% by KK vs 78.3% by qPCR),
A. lumbricoides (20.5% by KK vs 60.8% by qPCR) and T
trichiura (23.6% by KK vs 38.8% by qPCR). There were
also hookworm infections [6.8% prevalence; comprising
Ancylostoma spp. (4.6%) and Necator americanus (2.2%)]
detected using qPCR that were judged as negative by KK
[36]. The true prevalence of hookworm infections can be
considerably underestimated because the rapid lysis of
hookworm eggs necessitates a rapid turn-around in KK
slide preparation and reading [36, 45, 47], a process often
difficult to achieve under field conditions. In addition, the
eggs of hookworm species are indistinguishable morpho-
logically, which presents a further challenge in terms of
correct identification [45].

STH control in the Philippines

The main strategy for STH control advocated by WHO
focuses on large-scale preventive chemotherapy using
albendazole or mebendazole for at-risk populations
with the target of treating at least 75% of PSAC and SAC
by 2020 [48]. Until the recent launch of the Neglected
Tropical Diseases (NTDs) 2030 roadmap, the WHO

Page 20 of 26

recommends that PSAC, SAC, and women of reproduc-
tive age (aged 15-49 vyears, including pregnant women
in their second and third trimester) receive regular treat-
ment [49]. Additionally, the guidelines include young
children (aged 12-23 months) and adolescent girls (aged
10-19 years) [49] but exclude the previous recommen-
dation of treating adults in high-risk occupations [50].
The WHO recommends annual MDA of young children,
PSAC, SAC, adolescent girls and women of reproduc-
tive age in areas where the prevalence of STH is between
20 and 50% and semi-annual if the prevalence is above
50%. For pregnant women, the treatment interval was
not defined [49]. In addition to preventive chemotherapy,
the WHO has highlighted water, sanitation and hygiene
(WASH) as important components of STH control [48,
49].

The IHCP was launched in 2006 to provide policy direc-
tions for the control of STH and other helminth infec-
tions [20, 51]. The program, which follows the strategies
endorsed by WHO for STH control, has chemotherapy
with albendazole or mebendazole as the primary strategy
for STH control and targets children aged 1-12 years and
other high-risk group such as pregnant women, adoles-
cent females, farmers, food handlers, and the indigenous
population. The control program is also supplemented
with the installation of water and sanitation facilities and
health promotion and education approaches [20, 46].

Preventive chemotherapy

The semi-annual MDA for PSAC is primarily conducted
in the community setting by local barangay (village)
health units, trained barangay health workers, and day
care workers as part of the Garantisadong Pambata or
“Healthy Children” (a program that delivers a package
of health services for PSAC) while the MDA for SAC is
overseen and implemented by the Department of Educa-
tion (DepEd) [20]. MDA in public elementary schools is
administered by teachers under the direction of health
workers every first and third quarter of the school year
[20]. In 2016, the DOH issued new guidelines to include
deworming in secondary schools (children up to 18 years
of age) [52].

The first nationwide semi-annual MDA was conducted
among children aged 1-12 years in 2006 [20], reporting
a deworming coverage of 82.8% of the 6.9 million PSAC
and 31.5% of the 6.3 million SAC [53]. However, MDA
deworming coverage from 2009-2014 went down con-
siderably (range 59.5-73.9%), a figure consistently below
the 75% benchmark recommended by the WHO [54]. The
low deworming coverage may have been due to a lack of
awareness of the importance of regular treatment [55],
misconceptions about the MDA strategy [56, 57], lack
of confidence in the drugs used [58], and fear of adverse
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events [55, 56, 58—60]. There have been reports of fear
of birth defects as a reason for refusing STH treatment
in pregnant women [61]. Moreover, the supply of MDA
drugs and logistical issues have been identified as major
shortcomings encountered during the nationwide MDA
implementation [54].

In 2015, the DOH, in partnership with DepEd, con-
ducted the first National School Deworming Day (NSDD)
that aimed to deworm approximately 16 million SAC
(grades 1 to 6) enrolled in all public elementary schools
in one day [62]. This school-based initiative resulted in a
national deworming coverage of 81%, which was higher
than the previous years [54]. However, false informa-
tion circulating in the community on deaths among chil-
dren following deworming and the use of expired drugs
caused mass hysteria and panic, resulting in an increase
of reports of adverse events following MDA (AEFMDA)
in Zamboanga Peninsula on the island of Mindanao [63].
However, a case-control study, showed that being an
AEFMDA case was associated with no history of previous
deworming [63].

In 2017, a new dengue vaccine was introduced by the
DOH and given to some 800 000 school children. The
provision of this vaccine raised major safety issues and
resulted increased distrust in the DOH programs, includ-
ing the MDA program [64, 65]. As a result, the deworm-
ing coverage decreased from 81 and 73% among PSAC
and SAC in 2017 to 63% and 52%, respectively in 2018,
and to 60% and 59%, respectively, in 2019 [15].

Additionally, in view of the current global COVID-19
(coronavirus disease 2019) pandemic, the DOH issued
the Department Memorandum Number 2020-0260 or
the “Interim Guidelines on Integrated Helminth Control
Program and Schistosomiasis Control and Elimination
Program during the COVID-19 pandemic” on June 23,
2020, prescribing the suspension of MDA until further
notice. Due to school closures, routine deworming of
children aged 1-18 was administered in the community
either through house-to-house visits or fixed site distri-
bution of drugs while maintaining physical distancing
and appropriate infection prevention control measures
against COVID-19 [66]. The restrictions on the move-
ment of people and the public anxiety due to COVID-19
pandemic may however, lead to lower treatment coverage.

WASH

WASH is one of the key interventions outlined by the
IHCP for STH control [20, 46]. It is a program that
involves multiple government agencies including the
DOH, Department of Interior and Local Government
(DILG), local government units (LGUs) and DepEd.
Among the WASH programs in the community are provi-
sion of access to safe water which is spearheaded by the
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LGUs with support of DILG [67] and sanitation improve-
ments implemented by the DOH with the help of the
LGUs in providing toilet bowls and subsidies for latrine
constructions [68, 69]. Meanwhile, WASH programs in
public elementary schools is supervised by the DepEd, in
partnership with the DOH.

Recent data from the 2017 National Demographic
Health Survey by the Philippines Statistics Authority
(PSA) shows that 95% of Filipino households obtain their
drinking water from an improved source, the greatest pro-
portion (43%) sourcing their water from bottled water,
with only 26% obtaining it from a piped sourced [70]. A
quarter of Filipino households still use unsatisfactory san-
itation [70]; and about 4.5% of the population openly def-
ecate, a practice twice as prevalent in rural areas (6%) than
in urban areas (3%) [70].

Other reports have shown that the provision of sanita-
tion facilities alone did not guarantee their utilization nor
did they result in improving sanitation and hygiene prac-
tices [32, 68, 69]. The most frequently cited reason for
not improving sanitation among households that lack a
toilet include technical barriers (i.e., lack of space in the
home for toilets or around the home for septic tanks, and
other geographical considerations such as soil conditions
and proximity to waterways), land ownership and lack of
funds [71, 72].

The DOH through the Development of Sustainable
Sanitation in East Asia — Philippines Programme, adopted
the Community-Led Total Sanitation (CLTS) approach
in 2007 [68, 73]. CLTS is under the umbrella concept of
total sanitation, which includes a range of behaviours
such as stopping open defecation practices, ensuring
that everyone uses a sanitary toilet, frequent and proper
hand washing, hygienic handling of food and water, safe
disposal of animal and domestic waste, and creation and
maintenance of a clean and safe environment [68, 69]. To
ensure sustainability of the CLTS approach, the ODF sta-
tus of the villages should be continuously monitored even
after the termination of the CLTS activities. Nevertheless,
some studies have shown high STH prevalence in com-
munities that have attained ODF status after the CLTS
was implemented [32, 33]. This may have been due to the
non-utilization of sanitary facilities, the possible reversion
to open-defecation, and low MDA coverage [32].

The WASH programs implemented in schools follow
the policies issued by the DOH and the DepEd. In 1998,
the DOH issued the Implementing Rules and Regulations
(IRR) of School Sanitation and Health Services of the
Code on Sanitation of the Philippines (PD No. 856) [74].
This IRR specifies the rules and regulations on school san-
itation and satisfactory sanitary facilities, which include
toilets, water supply, and the care and maintenance of
these facilities [74]. However, assessments of the DepEd’s
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implementation of this program in selected provinces
showed that the guidelines have not been strictly imple-
mented and there was insufficient budgetary support [57,
75-77]. Thus, monitoring and evaluation will remain crit-
ical to ensure the sustainability of the DepEd’s implemen-
tation of the WASH program.

In addition, to institutionalize good health practices
among students, the DepEd issued Department Order
(D.O.) No. 56, s. 2009 entitled “Immediate construction
of Water and Hand Washing Facilities in All Schools for
the Prevention of Influenza A (HIN1)” and D.O. No. 65,
s. 2009 entitled “Implementation of the Essential Health
Care Program (EHCP) for the school children” [78, 79].
Although the first program was aimed at preventing
the spread of HIN1, this was also relevant for STH con-
trol. The latter follows the Fit for School approach and
focuses on three evidence-based school health interven-
tions: handwashing with soap, tooth brushing with fluo-
ride toothpaste as a daily group activity, and semi-annual
MDA for STH [78, 80]. In 2016, the EHCP was now inte-
grated into the WASH In Schools (WINS) program. It
was expanded to include provision of water, sanitation,
food handling and preparation, hygiene improvement
(e.g., menstrual hygiene management), deworming and
health education [79].

Heath education

While in general WASH, is included in the elementary
school curriculum [79], the inclusion of STH infections
as a disease and public health problem is still lacking. A
recent study conducted in selected public elementary
schools in the province of Cagayan reported that health
education related to WASH is available to all students
regardless of their grade level and type of school and it
is also integrated in several subjects and is pervasively
promoted (i.e., materials that promote health educa-
tion are visually present in classrooms, WASH areas and
the entire school) [57]. However, the same study recom-
mended the need for teachers to receive training on STH
and deworming to develop a deeper understanding of the
parasites and a greater appreciation of STH as a public
health problem including: topics related to STH transmis-
sion, risk of infection, risk of open defecation and mode
of reinfection after deworming being introduced into the
school curriculum [57].

The relationship between health education and treat-
ment acceptance has also been demonstrated in other
studies [56, 60] which indicate that intensified health edu-
cation and promotion (to improve STH knowledge and to
correct MDA misconceptions on treatment and benefits)
could increase MDA treatment participation and accept-
ance [56, 60].
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Additionally, the importance of health education to
influence good sanitation related behaviours has been
identified as one of the crucial components of WASH
implementation [33, 60]. As indicated in previous studies,
open defecation does not necessarily arise from the lack
of latrine access [32, 33]. Factors such as the habit of open
defecation and non-use of sanitary facilities may influence
open defecation outcomes [68, 69]. In another study, poor
sanitation facilities have been linked to a high risk of func-
tional illiteracy among SAC in the Visayas region [81].
Thus, the importance of incorporating health education
and promotion strategies aimed at improving defecation
and hygiene practices, and acceptance and appropriate
use of these sanitary infrastructure, are needed to sustain
the uptake of WASH interventions.

Future directions

Data collected over the past two decades indicate that
the prevalence and intensity of STH infections remain
high among children aged <12 years in the Philippines,
despite the various efforts of the Philippine government.
Identification of barriers and challenges in MDA partici-
pation and treatment compliance is required to ensure
high MDA coverage. It is also noteworthy to consider the
efficacy of the two drugs (albendazole and mebendazole)
currently used by the STH control program, as alarmingly
high T. trichiura infections have been reported in some
recent studies in the Philippines [33, 34, 42]. Both drugs
are reported to have low efficacy against 1. trichiura, with
pooled cure rates of 30.7% and 42.1%, and egg reduction
rates of 49.9% and 66.0%, for albendazole and mebenda-
zole, respectively [82]. This may have critical implications
in areas where T trichiura is prevalent, given the mini-
mal treatment impact of both drugs. Chemotherapy is
effective at reducing the level of infection and reducing
worm burdens of infected individuals below the morbid-
ity threshold but as well as variable efficacy across the
STH species. It is of note that the available drugs do not
prevent reinfection, which can happen immediately after
treatment. Thus, new drugs and drug combination strate-
gies may be needed in the future [83].

Currently, there is no mandated MDA treatment for
adults in the Philippines. The IHCP focuses only on
children aged 1-18 years, and selective deworming of
other at-risk groups such as pregnant women, adoles-
cent females, farmers, food handlers, and the indigenous
population [46]. However, recent mathematical model-
ling [84-86] and a systematic review and meta-analysis
[87] show that expanding the deworming programmes
community-wide, to encompass all age groups, is likely to
reduce the prevalence of STH in the high-risk schoolchil-
dren group. Scaling up from targeted drug administration
to community-wide MDA may, however, have important
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economic implications for the STH control program since
an increase in resources would be needed. Nevertheless,
the effective mass treatment campaign for lymphatic fila-
riasis conducted in the Philippines highlights the feasibil-
ity of delivering community-wide treatment [52].

As a result of the ongoing COVID-19 pandemic, the
school-based MDA campaign for STH across the Philip-
pines has been halted and so resurgence in STH infections
is expected. Recent mathematical modelling showed that
delays in MDA in high STH prevalence settings may mean
that the 2030 target for STH elimination as a public health
problem (EPHP) (defined as reaching<2% prevalence of
moderate-to-high intensity infections in SAC [88]) may
not be achievable, although mitigation strategies (i.e.
higher MDA coverage, >75%) to make up for the missed
MDA rounds will be beneficial [89]. Therefore, more sus-
tainable control strategies to augment MDA are urgently
needed to combat STH infections in the Philippines.

In addition to MDA, transmission interruption also
requires changes in hygiene behaviour, access to safe
water and improvement of sanitation facilities through
effective WASH and CLTS programmes. Somewhat dis-
couragingly, however, there have been reports of sani-
tary facilities provided by LGUs not being fully utilized
in some communities, reflecting existing challenges in
WASH implementation [68, 69, 71, 72]. Furthermore,
high STH prevalence has been reported in communities
who have attained ODF status after CLTS implementa-
tion due to reversion to open defecation behaviour and
low MDA coverage [32]. Cultivating knowledge and
awareness of STH and improving hygiene behaviour is
an important approach in lowering the individual risk of
infection, essentially providing a low-cost supplement to
MDA and WASH programmes.

Health education delivered in schools may help
strengthen and improve both student and parental knowl-
edge and awareness about STH in general, including the
perceived benefits of deworming. An example of a recent
and highly successful health education intervention deliv-
ered in schools is the “Magic Glasses” program. This is a
short cartoon-based intervention designed to educate
students on STH infection and prevention provided proof
of principle that health education can improve knowl-
edge and influence behaviour related to STH infection
[90]. This program was first used on Chinese primary
school children in Hunan Province which reduced the
incidence of STH infection by 50% (odds ratio=0.5, 95%
confidence interval: 0.35-0.7, P<0.0001) in interven-
tion schools compared with control schools [90]. This
has been adapted and rigorously tested in the Philippines
[91] and in Vietnam; and is currently being developed
for the Lower Mekong region including its adaptation to
combat carcinogenic Opisthorchis liver fluke infections.
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Experiences in several Asian countries particularly Japan,
Republic of Korea and Taiwan Province of China have
shown that elimination of STH infections is possible with
MDA, appropriate sanitation and hygiene education as
part of national control programmes through a school-
based approach and triangular cooperation among gov-
ernment agencies, non-government organizations and
scientific experts [92—94].

There are several programmes incorporating STH con-
trol operating in the Philippines such as the WASH/EHCP
or WINS implemented in schools and the CLTS imple-
mented in communities. However, for greater chances of
sustainability, there is a need for improved coordination
among organizations implementing the program. Thus, a
decentralised program and a multi-party endeavour such
as that undertaken for STH control in the Philippines can
only succeed with long term collaboration, cooperation
and buy-in from the local government. There is a need
for governmental support in the procurement and distri-
bution of drugs and in prioritizing other components of
the control program such as activities that improve envi-
ronmental sanitation and health education to acceler-
ate progress towards the 2030 EPHP goal [88]. With the
challenges of the COVID-19 pandemic, these activities
need to be continued and be integrated with the ongoing
COVID-19 prevention efforts. Otherwise, compromis-
ing the already challenged STH control programme may
result in severe long term public health outcomes.

Conclusions

The Philippines has undertaken major efforts to con-
trol STH infections for almost two decades. Neverthe-
less, persistently high STH prevalence has been reported
across the country, which is likely due to suboptimal
MDA coverage and limitations in WASH and health edu-
cation programs. The National government should now
consider strengthening school-based MDA and expan-
sion to community-wide MDA; close monitoring of drug
effectiveness during MDA campaigns and investigating
the development and use of new antihelminthic drugs or
drug combinations; and the sustainable delivery of WASH
and health education as an integrated method of attack
for future STH control in the Philippines.
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