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Abstract

Background: Geophagy is wide spread among pregnant women in Ebonyi State, Nigeria.

Objective: The aim of this study was to assess intestinal nematode infections among geophagous pregnant women in Southern
Ebonyi State, Nigeria.

Methods: Pregnant women were aged 17-45 years at gestational ages of = 14 to 24 weeks on hospital enrolment were sampled.
Data on geophagy was collected using structured questionnaire. Gastrointestinal nematode status of the participants was deter-
mined by stool analyses. Soil types ingested were examined for intestinal nematode ova / larvae.

Results: The prevalence of geophagy (46.4%) was associated with socio-demographic characteristics. Ascaris lumbricoides and
hookworm were associated with geophagy while Trichuris trichinra and Strongyloides stercoralis had no association. Prevalence of A.
lumbricoides, T trichinra and S. stercoralis differed significantly (p<<0.05) between geophagous and non-geophagous women. The
soil types consumed had eggs / larvae of A. lumbricoides and T. trichiura. Geophagy is a risk behaviour directly associated with A.
lumbricoides, hookworm, T. trichiura, and to a lesser extent S. stercoralis infection among pregnant women.

Conclusion: Sensitization and mass education of pregnant women on the dangers of geophagy is needed. Furthermore, de-
worming of pregnant women should be integrated into the healthcare delivery system of the State.
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Background
Geophagy is the purposive ingestion of earth excavat-
ed from known and usually uncontaminated sources, and
not the consumption of surface soils from residential ar-
eas'. This behaviour is common among many traditional
human societies™*

sub-Saharan tropical communities>*"®. Although geoph-

and is widespread among women in
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agy is usually regarded as a response to physiologic de-
mand during pregnancy, the behaviour is culturally and
widely accepted especially among pregnant women glob-
ally*”. In many tropical sub-Saharan countries where this
behaviour is regarded as a response to obligatory physi-
ologic demand, the prevalence among pregnant women
has ranged from 28, 42, 46 and 65% in Tanzania, Namib-
ia, Ghana and Kenya, respectively>®'*!"' The health
benefits derived from geophagic behaviour continue to
be subjects of debate. In the low-income groups, geoph-
agy has been reported to be prevalent among women and
children to relieve the pangs of hunger®. Wiley and Katz
have suggested that the consumption of clay soil serves
different functions including relief of gastrointestinal
distress at different stages of pregnancy, as well as sup-
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plementing nutrients (especially iron and calcium in the
second and third trimesters of pregnancy'®. Nausea and
vomiting experienced by pregnant women are reported to
have been reduced on ingestion of clay soil’. A range of
harmful effects, including geohelminth infection, consti-
pation,intestinal blockage and anaemia have been postu-

lated by researchers'".

Geophagous behaviour has long been a suspected source
of soil-transmitted helminth infections>*'". The effect of
geophagy on pregnant women as a consequence of intes-
tinal nematode infection has not been extensively studied
although available information suggests that it is espe-
cially common among this category of women”". A pilot
survey conducted in association with Local Government
Health Committee had shown that geophagy was widely
practiced in Ebonyi State, Nigeria by pregnant women.

General objective: Given the role that soil-transmit-
ted intestinal nematode infections play in exacerbating
malnutrition, and the importance of maternal nutrition
during pregnancy (especially among pregnant women in
rural areas), our research group assessed the relationship
between geophagy as a risk factor for the transmission of
the orally ingested nematode parasites among pregnant
women attending antenatal clinics in a referral hospital of
Southern Ebonyi State, Nigeria.

Specific objectives: The specific objectives were to (i)
identify the soil types commonly eaten by pregnant wom-
en, (ii) associate geophagous pregnant women with gas-
trointestinal nematode infections and (iii) establish the
presence or absence of gastrointestinal nematode eggs/
larvae in the soil types.

Materials and methods

Study area

Ebonyi State, one of the thirty six States of the Federal
Republic of Nigeria, lies between the coordinates 50401,
60551N and 70301, 80301E. The study Local Govern-
ment Area (LGA), (Afikpo North), is located between
latitudes 50471, 50561 N and longitude 70501, 70551 E.
The population of 156,649 lives in a land area of 430 km?
with 1:1.2 ratio of male to female'™. About 52% of the
women are of childbearing age (17 — 49) years. Topo-
graphically, the land is composed of sharp escarpments
in the trough of sharply undulating sandstone ridge in an
elevation of 250 — 350 metres above sea level®.
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The soil is dominantly loamy to dark brown clay. The cli-
mate is typically tropical with a longer humid rainy season
(April — November) and a shorter dry season (November
— March). The annual precipitation is between 200 mm
and 220 mm with mean relative humidity (RH) of 78 £
71%. The humid climatic environment and the indiscrim-
inate defecation in farms by children and young adults
create conditions favourable for the development and
transmission of the infective stages of soil-transmitted
nematodes. The study area has 6 governments grant-aid-
ed and 10 private health facilities including the major an-
tenatal clinic located at Mater Misericordiae hospital in
Afikpo. The dominant occupations of the inhabitants
are farming and shrimp fishing. Agriculture is carried out
in small farm holdings dotted with termite mounds, and
rice is cultivated in paddy fields. Reports of a pilot sur-
vey conducted in public and private health institutions in
parts of Southern Ebonyi state indicated that geophagy
and intestinal nematode infections were prevalent among
pregnant women, hence Afikpo was ideal for the study of
the relationship between geophagy and intestinal nema-
tode burden.

Ethical consideration

All the study protocols were approved by the Research
and Publications Committee of the Department of Zo-
ology and Environmental Biology, University of Nigeria,
Enugu State; Afikpo North Local Government Commit-
tee of Health, and the administrator, Mater Misericordiae
Hospital, Afikpo, Ebonyi State.

Study design and population

Prior to the commencement of the study, advocacy visits
were made to the LGA chairperson, the coordinator of
the development centre and the administrator of the hos-
pital to explain the objectives, expected benefits, poten-
tial risks, and to solicit for co-operation of the populace.
The hospital-based, cross-sectional study was conducted
between January 2012 and July 2012 at Mater Misericordi-
ae hospital Afikpo, Southern Ebonyi State. The hospital
serves as a referral centre for the component communi-
ties in the LGA. From a sample frame of 1,047 pregnant
women in various stages of pregnancy who were attend-
ing antenatal clinics, a total of 797 participants (approx-
imately 114 per month) were selected using a table of
random numbers. The aims and methods of the study
were explained to the women who gave verbal consent
before the investigations began. Eligibility criteria were:
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residence in the study area for = 10 years, gestational age
= 14 weeks and 24 weeks on enrolment, and ability to
give sourced information. Exclusion criteria included
presence of underlying severe morbidities (for example
severe diarrhoea, and/or malaria). Geophagous partici-
pants were examined for geohelminth infection at base-
line and re-examined 2 and 10 weeks after treatment with
albendazole. Using a close-ended structured question-
naire, trained female research assistants (midwives) inter-
viewed the participating women in the native language,
Igbo, and also obtained data on socio-demographic, ob-
stetrics and geophagous practice (defined as deliberate
eating of earth (soil). Geophagous participants in addi-
tion provided samples of the soil type they consumed for
analysis.

Parasitological examination

A single freshly-passed stool sample was collected from
each pregnant subject at baseline for analysis. Coded
number was used to ensure anonymity of the donors and
to facilitate the laboratory procedure. The coded num-
ber also tallied with the number on the questionnaire of
each subject. Stool specimens were examined within an
hour for hookworm eggs and on the following day for
recovery and identification of other intestinal nematode
eggs/larvae using the formalin-ethyl acetate concentra-
tion technique®.

Types of earth consumed

The four types of earth usually ingested by pregnant
women in the study area were nzgu, ukwaka, ¢ja akika and
¢/a unoy; Nzu is the moulded clay earth harvested by dig-
ging about 2 metres below the soil in a particular site.
Ukwaka, like nzu is obtained from a specific area of the
soil where it is found in layers. Unlike #zu, nkwaka is con-
sumed without further treatment. Ejz may be obtained
from two main sources: ¢a akika - termite mounds or ¢a
uno - mud blocks from earth walls of houses. Eja akika
like nkwaka is ingested by geophagous pregnant women
without treatment. A member of the research team ac-
companied some of the geophagous women who pref-
erentially consumed ¢z akika to their farms and obtained
soil samples from randomly selected termite mounds for
analysis.
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Examination of soil types

To determine the role of different soil types ingested by
pregnant women in the transmission of intestinal nema-
todes, the concentration of the eggs/larvae in each soil
type provided was evaluated using the method of Young
etal?'. Briefly, about 20 g of each soil type was preserved
in 10% formalin within 24 h of collection. The samples
were transported to the Parasitology Research Laborato-
ry, Department of Zoology and Environmental Biology,
University of Nigeria, Nsukka, where sample examina-
tion was conducted. Entire sample of each soil type was
passed through a double layer of 1 mm steel mesh into
a petri dish. Water was then added to the dish and ex-
amined using an inverted microscope with a mechanical
stage and a 10 x objective. Detected eggs/larvae were
confirmed and speciated with a 40 x objective. This tech-
nique which has proven to have greater/equal sensitivity
to the floatation technique usually employed to examine
parasites in soil, is based on the protocol for identifying
nematodes in stool samples.

Data analysis

The association of geophagy with socio-economic, de-
mographic, obstetrics and soil-transmitted nematodes
were evaluated. Out of the 1,047 pregnant women en-
listed for the study at baseline, information on geophagy
was provided by 797 women at baseline. This group con-
stituted the basis for the cross-sectional analysis. Preva-
lence rates and 95% confidence intervals (CI) were esti-
mated using binomial regression models with a log link
function®. Multivariate binomial regression models were
used to estimate the adjusted prevalence and 95% confi-
dence interval.

Results

Characteristics of the subjects at baseline

A total of 797 pregnant women out of the 1,047 eligi-
ble for the study provided baseline information and stool
samples and are included in analysis. The demographic,
obstetric and socio-economic characteristics of the study
women at baseline are summarized in Table 1. The mean
age of the study subjects was 24.8 £ 6 years. Women
aged =< 20 years constituted 28.6% of the study group
while 37.5% were in the 21-30 years age category. Only
7.9% of the participants were aged = 41 years. Most
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Table 1: Baseline characteristics of intestinal nematode-infected pregnant women attending
antenatal clinics in southern Ebonyi State, Nigeria, 2012 (n = 797)

Characteristics Responses Frequency Percentage (%)
Age (years) =20 228 28.6
21-30 299 37.5
31-40 207 26.0
> 41 63 7.9
Marital status Single 74 9.3
Married 723 90.7
Occupation Trading 219 27.5
Farming 163 20.5
Civil service 190 23.8
Small business 200 25.1
Schooling 18 2.2
Unemployed 7 0.9
Education(years) Primary 1-6 672 84.3
Secondary 1-6 106 13.3
No formal education 19 2.4
Religion Christianity 771 96.7
Moslem (0] (0]
Traditionalist 0 [0}
Other religions 26 3.3
Gestational age First trimester 80 10.0
Second trimester 278 34.9
Third trimester 437 55.1
Parity Primigravidae 327 41.0
Secundigravidae 120 15.1
Multigravidae 350 43.9
Geophagy Yes 370 46.4
No 427 53.6
Intestinal nematodes Ascaris lumbricoides 416 52.2
Hookworm 352 44 .4
Trichuris trichiura 17 2.1
Strongyloides 10 1.3
stercoralis

(90.7%) were married with varying occupations includ-
ing trading (27.5%), small business (25.1%), civil service
(23.8%), farming (20.5%), 2.2% were students at enrol-
ment and 0.9% were not employed.

Majority (84.3%) of the subjects had completed 6 years of
primary education; 13.3% had acquired secondary school
education and 2.4% had no formal education. Christi-
anity was the religion of choice for most (96.7%) of the
participants. More than half (55.1%) of the women were
in the third trimester of their pregnancy, 34.9% in the
second trimester while 10.0% were in the first trimester
on enrolment. A substantial proportion (43.9%) of the
participants were multiparous, 41.0% were experiencing
their first pregnancy, 15.1% had two previous pregnan-
cies. On geophagy, less than half (46.4%) of the study
population reportedly consumed earth during gestation
period. Species of intestinal nematode parasites were
detected, to varying degrees from all the participants:
A. lumbricoides (52.2%), hookworm (44.4%) T. trichinra
(2.1%), and S. stercoralis (1.3%). There was no statistically
significant prevalence difference in the intestinal nema-
tode infection between geophagous and non-geophagous
women at baseline (46.4% vs. 53.6%) respectively (Table
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1).

Geophagy and the correlates

At baseline, the prevalence of geophagy among the study
population was 46.4%. On examination of the correlates
of geophagy with socio-economic and intestinal nema-
tode factors using univariate model (Table 2), the age of
the pregnant women and their educational status had no
significant impact on the prevalence of geophagy. Mar-
ried pregnant women were more likely to procure and
consume earth/soil than the unmarried woman. Also
participants who were engaged in farming, small business
or who were employed in civil service were more prone to
geophagy than those in school or the unemployed. Other
socio-demographic factors associated with geophagy in-
cluded increasing gestational age at enrolment and having
had two or more prior pregnancies compared with prim-
ipara. Infection with the intestinal nematode A. /umbri-
cotdes was strongly correlated with geophagous behaviour
(unadjusted-prevalence ratio = 1.22, 95% confidence in-
terval (CI) = 1.62-2.14; P = 003). Similarly, hookworm
infection was significantly associated with geophagy, (un-
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adjusted-prevalence ratio = 0.98, 95% CI = 0.65-1.25; P
= 0.049). Other intestinal nematodes detected, T. #richiura,
and S. stercoralis did not show any association with geoph-
agy (P-values 0.320, 0.72) respectively.
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Table 2: Univariate associations of geophagy with sociodemographic and intestinal
nematode factors among pregnant women in Ebonyi State, Nigeria, 2012 (n = 797).

Variable Frequency Geophagy, n(%) Unadjusted P value
prevalence ratio
(95% CI)
A. Sociodemographic factors
Age (years)
<20 228 87(38.2) 1.00
21-30 299 197(65.9) 0.95(0.63,1.18) 0.60
31 —-40 207 65 (31.4) 0.86(0.61, 1.24) 0.32
> 41 63 21 (33.3) 0.78(0.54,1.16) 0.28
Gestational age (weeks)
First trimester 80 28(35.0) 1.00
Second trimester 278 126(45.3) 1.58(1.05,2.25) 0.017
Third trimester 439 216(49.2) 1.60 (1.25,2.40) 0.001
Parity
Primigravidae 327 160(48.9) 1.00
Secundigravidae 120 38(31.7) 1.28(1.01, 1.61) 0.026
Multigravidae 350 172 (49.1) 1.10(0.81, 1.50) 0.451
Occupation
Trading 219 97(44.3) 1.00
Farming 163 98(60.1) 0.82(0.62, 0.92) 0.037
Civil service 190 73(38.4) 0.68(0.52,0.83) 0.046
Small business 200 100(50.0) 0.74(0.59, 0.95) 0.024
Schooling 18 0(00.0) 0.93(0.63,1.16) 0.134
Unemployed 7 2(28.6) 0.78(0.53,1.14) 0.201
Marital status
Single 74 23(31.1) 1.00
Married 723 347(48.0) 1.45(1.00,2.09) 0.045
Education
No formal education 19 8(42.1) 1.00
Primary education 672 322(47.9) 1.17(0.70, 1.99) 0.421
Secondary education 106 40(37.7) 0.70(0.42, 1.17) 0.212
B. Intestinal nematode factors
A. lumbricoides infection
Yes 416 234(56.3) 1.22(1.62,2.14) 0.003
No 381 136(35.7) 1.00
Hookworm infection
Yes 354 127(36.1) 0.98(0.65, 2.60) 0.049
No 443 243(54.9) 1.00
T. trichiura infection
Yes 17 6(35.3) 0.37(0.22, 2.60) 0.320
No 780 364(46.7) 1.00
S. stercoralis infection
Yes 10 3(30.0) 1.10(0.47,2.51) 0.72
No 787 367(46.6) 1.00

As shown in Table 3, 63.24% of geophagous women
were infected with A. lumbricoides, 34.05% with hook-
worm, 1.62% with T. #richinra, and 1.08% with S. stercoralis.
A. Ilumbricoides infected a significantly higher proportion
(63.24%) of geophagous women than non-geophagous

Table 3. Baseline prevalence of intestinal nematode infection among geophagous
and non-geophagous pregnant women in Ebonyi State, Nigeria

Nematode species

Ascaris lumbricoides
Hookworm

Trichuris trichiura
Strongyloides stercoralis

Number (%)

Geophagousat baseline Non-geophagous at baseline
(N =370) (N =427)
234(63.24) 122(28.57)
126(34.05) 120(28.10)
6(01.62) 47(11.01)
4(01.08) 4(9.37)
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(28.57%) (p<0.05). T. trichinra and S. stercoralis infected
more non-geophagous than geophagous women. The
trend of hookworm infection in both geophagous and
non-geophagous women appeared similar (Table 3).

Geophagous women were stratified by type of earth/
soil consumed: 52.4% (n = 194) of the 370 geophagous
subjects preferred eating nzu, 23.5% (n = 87) preferen-

tially consumed ¢/a uno, 10.5% (n = 39) ate ¢ja akika while
13.5% (n = 50) ingested #kwaka. The mean soil daily in-
take by geophagous pregnant women ranged from ¢ja aki-
ka (40.0 £ 6.4 g) to ¢a uno (56.2 = 5.7). The type of soil
eaten appeared to impact the nematode parasite infec-
tion. Analysis of the #zu revealed the presence of Ascaris
and Trichuris eggs in eight of the 24 samples. Similarly,
10 of the 15 ¢a akika contained Ascaris ova and infective

Table 4. Parasitology of the soil samples ingested by geophagous pregnant
women in Ebonyi State, Nigeria

Local soil types Number Mean

Number of

Number of Nematode species

geophagous weight(g) of samples samples with
women soil type eaten analysed for nematode
daily nematode eggs/larvae
eggs/larvae
Nzu 194(52.4) 50.2+2.9 24 3 A. lumbricoides(ova)
T. trichiura(ova)
Ejaakika 39(10.5) 40.0+6.4 15 10 A. lumbricoides(ova)
Hookworm (larvae)
S. stercoralis larvae
Ejauno 87(23.5) 56.2+5.7 25 6 A. lumbricoides(ova)
T. trichiura(ova)
Ukwaka 50(13.5) 53.0+ 3.5 6 2 A. lumbricoides(ova)

Number in parenthesis =percentages

larvae of hookworm and S. stercoralis. Six out of 25 ¢a
uno samples had ova of T. trichiura and A. lumbriciodes. A.
Iumbriciodes eggs were detected in two out of six samples
of ukwaka (Table 4).

Discussion

The results of our present cross-sectional study showed
that 46.4% of pregnant women in Southern Ebonyi
State, Nigeria who were in attendance at antenatal clinics
deliberately and regularly indulged in the habit of soil/
earth consumption. The geophagous prevalence record-
ed is similar to others reported elsewhere in sub-Saharan
Africa'™". The results further revealed that although
geophagy has been widely regarded as an obligatory re-
sponse to a physiologic demand duting pregnancy’, the
behaviour is accepted culturally and perceived as a symbol
of reproduction and fertility in the study area. However,
many participating pregnant women reportedly engaged
in geophagy because of either the flavour or taste of the
earth/soil while most (92.3%) ascribed the behaviour
as inductive and physiological resulting from their preg-
nancy. After characterization of socio-demographic cor-
relates of geophagy, marital status and occupation appear
to be associated with this soil-eating behaviour. Married
pregnant women in the study area ingested earth partly to
indicate their own fertility and that of their husbands. In
the culturally conservative traditional society of the study
area, single but pregnant women tended to suppress their
pregnancy largely due to local taboos on pre-marital preg-
nancies. This could account for the significantly higher
prevalence (p<0.05) of geophagy observed among the

Aftican Health Sciences Vol 17 Issue 1, March, 2017

married pregnant participants over the single but preg-
nant women.

The observed increase in geophagy prevalence, with in-
creasing gestational age recorded in this study is consistent
with results of previous studies elsewhere in sub-Saharan

6112 Tn the course of the interview,

tropical communities
many participants reportedly commenced eating earth
early in the first trimester. This induced physiological de-
mand increased with increasing gestational age perhaps as
a consequence of increased need for micronutrients for
growth of the developing foetus as well as erythropoiesis.
The practice of geophagy has been thought to help sup-
plement mineral nutrients and have detoxifying effects*.
The study also showed that the age of the pregnant wom-
an and the educational standard attained were not associ-
ated with the prevalence of geophagy. This result further
corroborates the findings of earlier studies that showed
no association between age or socio-economic status
with the prevalence of geophagous behaviour among
pregnant women*"**. _A. lumbricoides and hookworm in-
fections were both significantly associated with geopha-
gy, but no association was established between geophagy
and T. trichinra or S. stercoralis. In consonant with results

of previous studies?

our present data, found that geo-
phagy was associated with _A. lumbricoides, T. trichinra and
hookworm infections among pregnant women. Associ-
ation of _A. lumbricoides with geophagy was also recorded
among school children in Kenya, Guinea and South Af-
6,926

rica®*°, However, no association with _A. Jumbricoides, T.

trichinra, hookworm or S. stercoralis infection were record-
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ed in other cross-sectional studies®*'.

The positive association of A. lumbricoides and geophagy is
possibly causal because infection by the parasite is mainly
by orally ingesting materials contaminated with infective
eggs. This investigation also showed that the soil types
consumed by the pregnant participants were, in order of
preference, nzu 52.5%, ¢ja uno 23.5%, ukwaka 13.5% and
¢ga akika 10.5%. In all soil types, the sucking action of
the material was carried out by the women without fur-
ther processing of the soil. This action further enhanced
the transmission potential of each soil with regard to the
orally transmitted geo-helminths, especially Ascaris and
Trichuris. The soil type most linked to _4scaris, hookworm
and Strongyliodes infection in this study was the ¢a akika.
This finding conforms with the results of other studies”*
that reported termite mounds as the earth most associ-
ated with Ascaris infection. Indiscriminate defecation by
children and young adults in the study area creates con-
ditions for contamination of the soil with _A. Jumbricoides,
hookworm eggs/larvae, Trichuris ova and Strongyliodes lat-
vae. Both A. lumbricoides and T. trichinra are principally ac-
quired by ingesting infective eggs in contaminated food,
or fingers that have been fecally contaminated. While
eggs of A. lumbricoides can remain viable in soil for several
years, ova of 1. trichiura cannot withstand drying*'.

There was a significant difference in the prevalence of
A. lumbricoides between geophagous and non-geophagous
women. This is in agreement with the report of geophagy
among lactating and pregnant women in Boudo District,
Western Kenya®, but contradicts the report on geopha-
gy and associated geo-helminth infection among school
children from Northern Kwa Zulu-Natab, South Afti-
ca’. There were also significant differences in prevalence
of infection with T. #richinra between geophagous and
non-geophagous women, which corroborated the finding
on geophagy as a risk factor for geo-helminth infections
among Kenyan school children®. This is also plausible
biologically since the mode of transmission is through
ingestion of contaminated objects. There was no signif-
icant intestinal nematode prevalence difference between
geophagous and non-geophagous women. A possible ex-
planation is that these categories of women are apparent-
ly equally exposed and thus acquired the infection in the
course of their farming activities in the fields.

The results obtained from the parasitological examination
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of the women at baseline and the soil analyses appear to
support geophagous behaviour as a mode of transmis-
sion, to a greater extent, of _A. lumbricoides, and T. trichiura,
and to a lesser extent of hookworm and S. stercoralis.
Two-thirds of the soil types analysed contained eggs of
gastrointestinal nematodes. This implies that geophagous
women in the study area tended to consume soil types
contaminated with infective nematode eggs. The find-
ings are in conformity with results in Kenya and Jamaica
where soil ingested by children contained helminth ova®®.
Responses from interviews showed that geophagous
pregnant women were aware of the health implication
but were unaware of the possible link of the habit with
intestinal nematode infections. As a consequence many
subjects never took precautionary measures in the col-
lection and processing of the soil prior to consumption.

Conclusion and recommendations

This study has shown that geophagy by pregnant women
is a common behaviour among pregnant women in south-
ern Ebonyi State, Nigeria. Furthermore, the practice is
associated with the risk of _A. lumbricoides, hookworm, T.
trichinra and S. stercoralis infections among this category
of women, as attested to by the detection of the ova of
the parasites in both the stool and soil samples. However,
more confirmatory studies are required to prospective-
ly examine the causal association between geophagy and
intestinal nematodiasis. As soil consumption has been
associated substantially with the prevalence of intestinal
nematodes among pregnant women in the study area,
mass sensitization, mobilization and education on the ad-
verse consequences of the behaviour can play a role in
curbing the infection process. In addition, deworming
should complement and not replace the more conven-
tional approaches to intestinal nematode prevention such
as improvement and provision of sanitary facilities at the
community level®.
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