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ACRONYMS
CWWwW Children Without Worms, Task Force for Global Health
EA Enumeration area (from census)
EPI Expanded Program on Immunization
U Implementation unit
HH Household
ICSPM Integrated Community-Based Survey for Program Monitoring
LF Lymphatic filariasis
MHII Moderate-to-heavy intensity infection
NTD Neglected tropical disease
PC Preventive chemotherapy
PSAC Preschool-age child
PSU Primary sampling unit
SAC School-age child
SSB Survey Sample Builder (available from Children Without Worms)
STH Soil-transmitted helminthiasis
TAS Transmission Assessment Survey
WASH Water, sanitation and hygiene
WHO World Health Organization

WRA Woman of reproductive age
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GLOSSARY

Albendazole — A broad-spectrum deworming drug that is usually included in mass drug administrations to
eliminate lymphatic filariasis. Albendazole received in this way counts as preventive chemotherapy for STH. It is
also widely used for STH preventive chemotherapy.

Clusters — The first units in a cluster-sample survey that are chosen randomly. Clusters are also called primary
sampling units. They should be mutually exclusive but together constitute the entire survey population.

Compound — Two or more households sharing a common courtyard and often surrounded by a wall, fence, or
barrier of plants.

Concatenate — “Stack” datasets on top of another so that the number of records in the new dataset set is the
sum of the number of records in the original datasets.

Design Effect — Ratio of the actual variance in a cluster-sample survey to the variance that would be expected if
simple random sampling had been used. It shows how much larger the sample size for a cluster-sample survey
needs compared to if simple random sampling were used.

Enumeration Area (EA) — The area for which a census worker is responsible and usually the smallest area for
which size (population and number of households) is available. The census office should be able to provide a
sketch map, aerial photo, or satellite image showing the borders of each EA. EAs are the recommended units to
use as clusters.

Household (HH) — A group of people who eat and live together. Every member of the survey population should
be a member of one and only one household for sampling purposes. The definition of household used in the
census can be obtained from the census office.

Implementation Unit (1U) — The administrative unit at which national STH control programs are usually managed.
IUs are usually districts.

Integrated Community-Based Survey for Program Monitoring (ICSPM) — A probability household survey
developed by Children Without Worms for determining which WHO STH prevalence threshold has been reached
among PSAC, SAC and WRA and for measuring STH treatment coverage and behavioral risk factors.

Ivermectin — A broad-spectrum deworming drug used in mass drug administrations to control or eliminate
onchocerciasis and usually part of mass drug administrations in Africa to eliminate lymphatic filariasis.
Ivermectin received during these mass drug administrations counts as preventive chemotherapy for STH.

Mass Drug Administration (MDA) — A method of preventive chemotherapy distribution in which drugs are
administered to the entire eligible, at-risk population, usually at regular intervals, regardless of the infection
status of individuals, which is not usually known.
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Mebendazole — A broad-spectrum deworming drug commonly used in STH preventive chemotherapy delivered
through routine platforms, such as schools, visits by preschool-age children for preventive care and to pregnant
women (after the first trimester) at antenatal care visits.?

Preventive Chemotherapy (PC) — The use of anthelminthic drugs (or, for trachoma, an antibiotic), alone orin
combination, as a public health tool to control or eliminate neglected tropical diseases. In preventive
chemotherapy, all eligible individuals in endemic areas are targeted regardless of infection status. MDAs are one
delivery platform for preventive chemotherapy. Other platforms for PC include schools, visits by preschool-age
children to health facilities for preventive care, and antenatal care visits.

Probability sampling — Sampling in which every member of the survey population has a known probability of
selection that is greater than zero.

Primary Sampling Unit (PSU) — The first unit chosen randomly in a cluster-sample survey. In the ICSPM, PSUs are
usually EAs. PSUs are often.

Risk groups for soil-transmitted helminthiasis — The World Health Organization identifies four risk groups
requiring preventive chemotherapy for soil-transmitted helminthiasis (STH) because they are the most at risk for
high worm burdens or adverse health effects of STH: preschool-age children (1-4 years), school-age children (5-
14 years), women of reproductive age (15-44 years) and adults particularly exposed to STH infections such as
tea-pickers and miners.

Sample Frame — A list of whatever is being sampled at a particular stage of sampling, such as segments or
households.

Sampling interval — The interval used to select items from a list with systematic sampling. In the ICSPM,
sampling intervals are used in the selection of clusters and of households within segments,

Segments — Parts of a cluster. In the ICSPM every household in a cluster should be part of one and only one
segment and segments should be of approximately equal size in households, By restricting household selection
to a single segment in each cluster, workload is reduced compared to selecting households throughout a cluster.

Segmentation — Dividing a cluster into smaller parts such that every household in the cluster is part of one and
only one segment. In the ICSPM survey design, each cluster is divided into a specified number of segments of
approximately equal size in households.

Stratum — A population that is sampled independently. For example, if the data from surveys in purposively
chosen IUs are combined in a database for the purpose of estimating STH prevalence in the IUs as a whole, each
IU would be considered a separate stratum in the survey analysis.

Soil-transmitted helminthiasis (STH) — Infection with one or more of the following parasites: roundworm (Ascaris
lumbricoides), hookworm (Ancylostoma duodenale and Necator americanus) and whipworm (Trichuris trichiura).
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Survey Sample Builder (SSB) for ICSPM — A Microsoft Excel-based tool available from CWW for selecting clusters
and creating a household sampling list for use with segments using the methods described in this manual.
Available at childrenwithoutworms.org/icspm-manual-resources

Systematic sampling—Selection of a sample using a sampling interval to “step through” the sampling frame after
a random start.

Transmission Assessment Survey (TAS) — A survey conducted to determine if the prevalence of lymphatic
filariasis among young school-age children has been lowered to the point where mass drug administrations to

prevent the transmission of lymphatic filariasis can be stopped. It can be a school-based survey or a household
survey.
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BACKGROUND

Goal for STH control. In 2001, the World Health Assembly set the goal of eliminating soil-transmitted
helminthiasis (STH) as a public health problem.? It called for “regular treatment of high-risk groups, particularly
school-age children.” Elimination as a public-health problem was not defined operationally, but countries were
called on to attain at least 75% preventive chemotherapy (PC) coverage among all school-age children at risk of
morbidity by 2010.3 In 2012, the World Health Organization (WHO), in a progress report and strategic planning
document concluded this target was far from being achieved.? In the same document, WHO defined the
elimination of STH as a public-health problem operationally as a prevalence of moderate-to-heavy intensity
infection (MHII) of <% among preschool-age children (PSAC) (1-4 years) and school-age children (SAC) (5-14
years) and set 2020 as the target date for achieving this goal. “Moderate” and “heavy” refer to stool egg counts
and therefore to intensity of infection. WHO emphasized that from a public-health perspective, it is the
elimination of morbidity, caused primarily by heavy infections, that is most important. The target of reaching
75% PC coverage among school-age children was maintained.

Risk groups. The 2012 report and planning document identified four STH risk groups: PSAC, SAC, women of
reproductive age (WRA) (15-49 years), and “adult groups particularly exposed to STH infections (for example,
tea-pickers and miners).”4 Since national STH control programs of Ministries of Health (herein, “Programs”) do
not currently target the fourth group, this manual focuses just on PSAC, SAC and WRA. Although WHO has not
yet applied the goal of eliminating STH as a public-health problem to WRA, it recommends deworming this risk
group. Therefore, we expect that Programs will be interested in monitoring and evaluation tools that can be
used for all three risk groups.

Guidelines for frequency of STH PC. Although the STH goal applies only to MHII, WHO guidelines for the
frequency of STH PC are based on the prevalence of any STH infection among SAC, regardless of intensity. These
were first published in 2011° then a revised version in 20158 (for revised version see Figure 1). There are
separate guidelines for areas where STH PC has been provided and for areas where it has not been provided.
Where it has been provided, according to the revised guidelines, PC can be stopped when the prevalence of any
STH infection has been lowered to <2% among SAC. In the past, STH prevalence surveys have generally been
restricted to SAC in school. Measuring STH prevalence in all three risk groups would allow frequency of
treatment recommendations to be based on risk-group specific STH prevalence.
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Figure 1. WHO guidelines for frequency of preventive chemotherapy among SAC based on the prevalence
of STH infection among SAC.®

ST H { Untreated population in endemic countries

v
Evaluation of baseline |
J prevalence l
l , \
Prevalence <20 % Prevalence 220 <50 % Prevalence =250 %
No preventive Preventive chemotherapy Preventive chemotherapy
chemotherapy ) once a year L twice a year )
D
Treated population Treated population
Evaluation of prevalence
Y after 5-6 years of

preventive chemotherapy

1 x i : |

e f c [
Prevalence <2 % Prevalence 2% <10% | [Prevalence 210% <20% | [Prevalence 220% <50% Prevalence 250 %
No preventive Preventive Preventive Preventive Preventive
chemotherapy chemotherapy once chemotherapy once a chemotherapy chemotherapy three
every two years year maintain previous times a year
frequency
\ N AN \ q Y - /

Existing survey designs for measuring the prevalence of STH. WHO has proposed two survey designs for
measuring the prevalence of any STH infection, but neither is powered to determine if the elimination goal or
stop-PC threshold has been reached. Each design is only for SAC.

5-school survey. Using this method, about 50 third-grade students are selected from within five primary schools,
each selected randomly from a different district in a several district-wide “ecological zone.”Error! Bookmark not defined. T
his survey offers a quick, relatively inexpensive way to obtain a rough estimate of STH prevalence. However, it
has serious limitations. Students have different selection probabilities but the analysis does not take these
differences into account, so the results are biased from a sampling point of view. Further, the use of only five
clusters (i.e. schools) results in low power and precision. Finally, the survey conclusions are based on point
estimates of STH prevalence without taking confidence intervals into account.

The STH-TAS survey. Inthe STH-TAS survey, the measurement of STH prevalence among SAC is piggybacked
onto a Transmission Assessment Survey (TAS) conducted to determine if mass drug administrations (MDAs) for
lymphatic filariasis (LF) elimination can be stopped.® The STH-TAS target population is either 8-10 year-olds in
school or 6-7 year-olds in the community, depending on whether the TAS is conducted as a school or household
survey. The STH-TAS uses probability sampling (therefore the sampling is unbiased) and is powered to make all
treatment decisions except the decision to stop PC. If no positive child is found in the survey sample, then the
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conclusion can be drawn with 95% confidence that STH prevalence is <2%. However, statistical power is low for
showing this threshold has been reached. In survey areas where the <2% target has truly been achieved, the
sample would likely nonetheless have one or more positive children. Therefore, this survey should not be
depended on to determine if that threshold has been reached. However, power is adequate for classifying risk
groups according to the other STH prevalence ranges shown in Figure 1.

NEED FOR EXPANDED STH PREVALENCE MONITORING AND A NEW SURVEY TO
MEASURE STH PREVALENCE

Measuring STH PC coverage alone no longer enough. STH program monitoring has traditionally focused on STH
PC coverage among SAC (and usually school-attending SAC). However, the WHO goal of elimination as a public
health problem is defined by the prevalence of MHII, and guidelines for STH PC frequency are based on the
prevalence of any STH infection. Therefore, to decide on STH PC frequency according to WHO guidelines and to
assess progress toward and achievement of the elimination goal, Programs need to conduct parasitological
monitoring. Although WHO currently has no defined STH goal for WRA, Programs aiming to achieve
demonstrable impact on WRA will need parasitological monitoring. For these reasons, STH prevalence in the
three risk groups is a key indicator for program monitoring and evaluation. However, measurement of this
indicator is not required by WHO. The objective to which WHO is committed is obtaining and measuring is >275%
PC coverage for STH among SAC in all endemic districts by 2020.*

STH prevalence in one risk group should not be used as a proxy measurement for STH prevalence in another.
Measuring STH prevalence in one risk group should not be used as a proxy measurement for STH prevalence in
another risk group because the distribution of worm species and STH PC delivery platforms differ between the
groups. For example, a low prevalence of hookworm infection among PSAC does not ensure hookworm
prevalence among WRA is low, even if STH PC coverage is the same in each risk group, because hookworm
infection increases in prevalence and intensity of infection from childhood to adulthood.

Further, there is no reason to assume PC coverage is the same across risk groups. One reason is that delivery
platforms often differ. STH PC for SAC is usually provided in schools. STH PC for PSAC is most often delivered at
health facilities, at outreach posts during child-health days, through community-level distributions which are
sponsored by groups outside the ministry of health, as a part of the Integrated Management of Childhood Iliness
algorithm, and through unplanned treatment at pharmacies and other commercial vendors.”8 The main routine
platform for treating WRA is antenatal clinics. MDAs for LF elimination and for onchocerciasis control offer a
common platform for all three risk groups, but the PC coverage achieved by these MDAs may vary by risk group.
For example, STH treatment coverage in an MDA for onchocerciasis may be lower among PSAC and WRA than
among SAC because ivermectin is restricted to PSAC at least 90 cm in height and to WRA who are not
pregnant.®

Need for a new STH prevalence survey design. The two survey designs described above provide STH prevalence
estimates for SAC only and are usually limited to school-attending SAC. As Programs give equal weight to STH
control in all risk groups and as they see the need for monitoring STH prevalence, a new survey design is needed
that provides a probability sample of members of each risk group and takes confidence intervals into account in
drawing conclusions. For SAC, the sample would be of all SAC, not just school-attending SAC.
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PURPOSE OF THE MANUAL

This manual describes how to conduct an Integrated Community-based Survey for Program Monitoring (ICSPM).
The ICSPM is a probability household survey that measures prevalence of any STH infection and of MHII
simultaneously in each of the three risk groups. It enables Programs to assess program impact and progress
toward the elimination goal, and determine what the frequency of STH PC should be, which depends on the
prevalence range of any-STH infection. These ranges are <2%, 2% to <10%, 210 to <20%, 220% to <50%, and
250%. With minimal additional resources, the survey also provides an opportunity to validate preventive
chemotherapy coverage, water, sanitation, and hygiene (WASH) intervention coverage, and map the geographic
distribution of disease. The survey sample size is small enough for the survey to be feasible at the
implementation unit (1U) level (normally a district) while still adequate for classifying the IU according to its STH
prevalence range for all ranges with the exception of <2%. To have adequate statistical power for the range <2%,
several ICSPM datasets can be combined with the result applying to the 1Us as a whole.

Who is the manual for? The manual is for national STH control program managers and survey coordinators at
the IU, sub-national, and national levels.

OVERVIEW AND RATIONALE FOR THE SAMPLING DESIGN

During the 1980s and 1990s, many ministries of health grew accustomed to the ease, speed, and practicality of
the Expanded Program on Immunization’s (EPI’s) cluster-sample survey design.® EPI clusters were usually
villages, towns, or neighborhoods, and sampling within clusters took little time. However, the survey design did
not produce a probability sample. Selections were made randomly, but with differing selection probabilities.
Because it was impossible to calculate selection probabilities, there was no way to correctly weight the
results.’®!!  As ministries of health gained household survey experience and as quantitative threshold goals
were set, expectations increased for more accurate survey designs. The traditional EPI survey design is being
replaced by a probability-sampling design.?

Since the 1980s, the gold-standard approach to sampling in international health has been exemplified by
Demographic and Health Surveys and similar large, multi-indicator surveys. Using this approach, teams are
trained either for mapping and listing households (HHs) within clusters, or for interviewing, Census
enumeration areas (EAs) are used as clusters rather than villages and urban neighborhoods. The mapping and
listing teams visit each cluster first. Using the results of their work, HHs are selected centrally (not at the cluster
level). Teams of interviewers then visit the EAs knowing which households in a cluster to visit.

The advantages of this approach are clear but so are the costs. Compared to the traditional EPI method, in
which the same team selects householdss within a cluster and completes interviewing in the same 1-day visit,
twice the number of teams need to be trained and twice the number of visits to clusters need to be made (one
for mapping and listing and one for interviewing).

In 1996, Turner et. al. proposed a probability sampling design in an article entitled, “A not quite as quick but
much cleaner alternative to the Expanded Programme on Immunization cluster survey design.”*! The design
proposed in the article was subsequently offered as an option in the manuals for UNICEF’s Multiple-Indicator
Cluster Surveys 1-4.2® The main time-saving feature of the design is that survey teams do not map and list all
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households in a cluster or interview household members throughout a cluster (clusters are EAs in both
references). After dividing an EA into segments of roughly equal size in HHs, one segment is randomly selected.
Within this segment, all households and all eligible household members are included in the sample.
Interviewing then takes less time because it is confined to just one segment within a cluster.

Turner et. al. and UNICEF proposed that the target segment size be the number of households, on average,
sufficient to provide the sample size needed from each EA, suggesting 20-30 (the upper end of this range might
also work in some districts for the ICSPM, depending on average household size and the proportion of the total
population each risk group constitutes (Annex 1). However, since EAs often have more than 200 HHs, dividing
them into segments this small requires the creation of several segments which should be of approximately equal
size in number of HHs. This task becomes increasingly difficult and time-consuming as the number of segments
increases. This manual therefore recommends that a larger target segment size be used (at least 50 HHs),
resulting in fewer segments per cluster, and that HHs be systematically selected for the survey sample from
among all HHs in the selected segment. This modification is expected not only to reduce field work but also to
have a beneficial effect on variance, since the sample from each EA is more spread out. A study in three
countries showed that by using this survey design to measure drug treatment coverage after MDAs for LF
elimination, a single survey team could complete sampling and interviewing with a single day’s visit to a
cluster.’® For these reasons, it is the design recommended for ICSPMs.

There is no way to make a cluster-sample household survey that uses probability sampling as simple and quick
as the traditional EPI survey. Compared to the traditional EPI survey, the ICSPM uses somewhat more
complicated procedures to select clusters and develop a list for selecting households systematically within
segments, which is not needed for the traditional EPI survey design.’ However, this preparation for the ICSPM
allows the fieldwork to be kept as simple and expeditious as possible. Preparation for the survey is greatly
facilitated by the use of an Excel-based tool available from Children Without Worms: Survey Sample Builder
(SSB) for the ICSPM (can be downloaded at childrenwithoutworms.org/icspm-manual-resources).
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Figure 3. Summary of sampling steps.
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Choice of units to use as clusters. The traditional EPI coverage survey used villages, towns and urban
subdivisions such as wards or neighborhoods as clusters.® Program managers generally already had lists of these
units with their estimated total populations or could easily obtain them, and selected clusters for the survey
sample with probability proportional to total population. Thus, they did not usually need to have contact with
the national census office.

An EA is the area for which a census worker has responsibility. EAs have several advantages as units to use as
clusters compared to villages, towns and urban subdivisions (see below). For that reason, major surveys in
developing countries designed to meet probability sampling standards, such as the Demographic and Health
Survey (DHS ) and UNICEF’s Multiple-Indicator Cluster Survey (MICS) use EAs as clusters.t”- 7

There is no reason the ICSPM cannot also benefit from using EAs as clusters. However, one obstacle may be
unfamiliarity on a program manager’s part with EAs and with the census office that provides the spreadsheets
and EA maps that are needed. It is important to keep in mind that the purpose of the national census is not just
the census results; it is also to provide a sampling frame (the EAs) for household surveys conducted during the
intercensal periods. If a letter from the Ministry of Health is presented to the census office showing the
government’s approval of the ICSPM, then the census office is just doing its job by providing the spreadsheet
and EA maps needed. The sale of EA maps may generate a small income for the census office and the census
office staff with field experience, who are often available to help with surveys, bring a helpful skill set to ICSPM
field teams.

If the first contact with the census office does not result in the spreadsheet and EA maps needed, a second visit
should be arranged, ideally at the director level. If there is a question about whether the census data needed
exist, it may help to see when the last national household survey was conducted and note what units were used
as clusters. If they were EAs, then the question is answered.

If for whatever reason the census spreadsheets and maps needed remain persistently unavailable, the ICSPM
can be successfully conducted using villages, towns, and urban subdivisions as clusters, as CWW has
demonstrated.
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Box 1: Why EAs are the best units to use as survey clusters.

e EAs are mutually exclusive areas that together constitute the whole of the country (i.e. every HH is in one and only
one EA), a requirement for clusters in cluster-sample surveys.

e EAs have clearly defined borders. It may be unclear to which village scattered HHs in rural areas belong. Similarly,
the borders of neighborhoods may be inexact.

e EAs are defined with sketch maps or, increasingly, with aerial photos and satellite earth images with overlaid, GPS-
defined EA borders, sometimes with enough detail to segment EAs before survey teams leave for the field, specially
in urban settings.

e EAs are classified by the census as being urban or rural, which can be of use in the analysis.

e Census spreadsheets provide the size of each EA in HHs at the time of the last census. Therefore, there is no need
to convert total population to HHs. The census spreadsheet for the survey area can be pasted into the SSB for
ICSPM spreadsheet (Annex 12).

e EAs can be used as clusters in both rural and urban settings.
e Because of their small size in HHs, EAs are less likely that other units to be certainty units (see Annex 3).

e EAs are the smallest map-defined units. Their sizes in HHs vary, and are usually larger in urban than in rural areas,
but do not vary as much in size as villages, towns and urban subdivisions. Based on experience in several sub-
Saharan African countries, typical EA sizes are 100-200 HHs in rural areas and 200-300 HHs in urban areas but these
ranges vary by country. Because of their relatively small size, sampling takes less work than it would in larger unlts
and because their size is relatively constant compared to other units, daily workload is more constant.

The main disadvantage of using EAs as clusters is that they are unfamiliar to local residents, so survey teams need to
locate EA borders using the maps, aerial photos, or satellite images supplied by the census office. GPS coordinates are
making this easier.

WHEN AND WHERE TO CONDUCT THE SURVEY AND QUESTIONS TO BE
ANSWERED

What should the survey area be? The survey area is the area containing the survey populations (PSAC, SAC, and
WRA) to which the STH prevalence results from the survey pertain. Prevalence results are useful at the
implementation unit (1U) level because they provide feedback to the team that directly manages STH PC
intervention delivery. Prevalence results might be different between IUs due to management differences,
different challenges to STH treatment delivery, different deworming MDA status and differences in
environmental and behavioral risk factors for STH transmission. Therefore, it is programmatically useful for STH
prevalence surveys to be conducted at the IU level. 1Us are usually districts, but in some countries, may be a
level lower (sub-district) or a higher level (region, state, or province).
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What are the different opportunities to conduct the survey and what would be learned? The ICSPM provides
useful information in any IU where STH is a public-health problem or where it is unknown if STH is a public-
health problem.

e |U with no previous STH PC in one or more risk groups: The survey would assess if STH PC is needed
and, if so, at what frequency. It would also provide baseline estimates of STH prevalence for
assessing the impact of PC.

e |U with STH PC delivered only through routine delivery platforms: The survey would show how
effective these delivery platforms have been and track progress toward the <1% MHII goal and the
<2% STH prevalence range. In addition, each survey would provide data for deciding if the frequency
of STH PC should be changed.

e |U with multiple, recent deworming MDAs (STH-only MDAs as well as MDAs for LF or
onchocerciasis that included deworming drugs. In this setting, the prevalence of any STH infection
and of MHII are likely to be at their lowest. Program managers may want to see if the <1% MHII goal
or the <2% prevalence rage have been reached. The ICSPM sample size is not large enough to
determine if such low prevalence levels have been reached, but ICSPM datasets can be combined
for making this determination (see page 34). A survey at this time would also provide the baseline
needed for to assess how well routine delivery platforms succeed in maintaining the low prevalence
levels achieved by the MDAs.

Additional questions the survey can answer.

e  Which of the STH worm species (Ascaris lumbricoides, hookworm (Ancylostoma duodenale and Necator
americanus and Trichuris trichuria) is the most prevalent in each risk group.

e How STH prevalence differs between by SAC school attendance status. A substantial difference would
highlight the risk of Programs drawing conclusions about STH PC coverage or STH prevalence among all
school-age children based on school-attending children.

e |dentification of geographic areas of high prevalence requiring particular attention and resources.

e STH PC coverage by risk group, if coverage questions are added to the questionnaire (Annex 7), as well
as the relationship between recent receipt of STH PC and STH prevalence and intensity.

e The prevalence of wearing shoes, if this question is asked (Annex 7). Going barefoot is a risk factor for
hookworm.

e WASH data pertinent to the risk of STH transmission, if the questions providing these data are asked in
the survey (Annex 8).

Timing of ICSPM. If STH PC is delivered periodically, as in MDAs for onchocerciasis and LF, or with the yearly
treatment of schoolchildren by school health programs, then STH prevalence can be expected to be at its
highest among those targeted for treatment just before the next scheduled MDA round since transmission has
had the inter-MDA period to recover and for prevalence to rise. In these settings, the survey should be
conducted, when possible, at the time of the expected peak. If it is conducted at a different time, program
managers cannot be sure how much higher prevalence might rise and hence are not able to say how well STH is
controlled or what targets have been reached.
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SURVEY TRAINING

CWW has developed detailed training materials for the ICSPM, including the training objectives, schedule, and
slides for both classroom sessions and field practice. These materials can be downloaded at
childrenwithoutworms.org/icspm-manual-resources.

OVERVIEW OF SURVEY PERSONNEL AND RESPONSIBILITIES

A survey coordinator, typically from the regional or national level, is responsible for ensuring that necessary
resources are available, getting spreadsheet results from the census office showing the number of households of
each EA in the survey area, selecting the EAs to be visited, obtaining the census sketch maps or satellite images
for the selected EAs, arranging for survey team training, supervising the survey team supervisors, trouble-
shooting, and completing the survey analysis and report.

A technical lead, for example from the Ministry of Health or from CWW, may be helpful. The main qualification
is the right skill set. The technical lead’s responsibilities overlap widely with those of the Survey Coordinator.
The technical lead takes the lead when needed. For example, the Survey Coordinator might have primary
responsibility for the analysis and report, which the technical lead reviews, or the technical lead may have
overall responsibility for analysis and reporting.

At a minimum, each survey team consists of a supervisor, who also has lead responsibility for selecting sample
households and quality control, and a data collector. A driver must be available for logistical support. Each
survey team may have a corresponding laboratory team consisting of two trained laboratory technicians with
experience in using Kato-Katz or mini-FLOTAC procedures.

The supervisor should have demonstrated competence using EA sketch maps or satellite images if EAs are used
as primary sampling units. Ideally, supervisors will not be seen as evaluating their own work and therefore not
be from the NTD Program. For transparency and to make the survey methods more widely known, it may be
helpful, when appropriate, for the survey teams to include members from different STH stakeholders and from
other parts and levels of the Ministry of Health. Census office employees with field experience, if available for
the survey, may also bring a useful skill set especially for finding and segmenting EAs and for systematically
selecting HHs.

The data collector completes the questionnaire for each HH, making notes on when return visits need to be
made and who needs still to be interviewed. The supervisor observes the interview, asks questions, and attests
to the accuracy of collected data by the data collector. Both team members assist in passing out stool collection
containers and explaining how to use them. Typically, the data collector retrieves the containers (with the
biological sample) the next morning.

If using paper-based questionnaires, two data entry technicians will be needed for double-entry of the survey
data.
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RISK GROUPS TO INCLUDE IN THE SURVEY SAMPLE

The ICSPM is designed to measure STH prevalence and make decisions based on STH prevalence range for all
three risk groups. Each risk group is a separate survey population. Exceptionally, countries may decide to leave
out a risk group if STH prevalence information is available from another source or if the risk group is not
considered a target group for STH PC in the national program. However, even if other information includes, for
example, STH prevalence data on primary school students in schools, the household survey would provide
additional information since it includes school-age children in school as well as those not in school. There would
be relatively little cost savings from excluding a risk group from the an ICSPM because STH prevalence in each
risk group is measured by visiting the same systematic selection of households. The cost of transportation and
sampling and even the number of survey team members needed would not necessarily change.

SAMPLE SIZE

The sample size recommended for each risk group is 332, the same sample size of the STH-TAS when conducted
as a cluster-sample survey. This number is adequate for STH prevalence threshold testing down to <10% (see
Figure 1). For purposes of the ICSPM, “adequate power” is defined as a 75% chance or higher of concluding with
95% confidence that prevalence is <10% when true prevalence 5% or less; of concluding with 95% confidence
prevalence is <20% when true prevalence is 13% or less; and of concluding with 95% confidence prevalence is
<50% when true prevalence is 41% or less.® In all, 332 is the sample size needed for deciding for these levels of
power, assuming a design effect of 2.0 if data come from a survey using a cluster-sample design.®
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SELECTING ENUMERATION AREAS

Note: An Excel-based Survey Sample Builder for the ICSPM is available from CWW to assist in the selection
of primary sampling units (clusters). It provides a data entry screen for Step 1 and does all calculations
including through Step 6 automatically after the necessary parameters are entered and creates a
Household Selection Table (see Annex 12) according to the method explained in Annex 1

Step 1: Obtain census spreadsheet. Obtain a copy of the census spreadsheet for the survey area. It will list all
the EAs in the survey area, usually grouped by sub-district. Each EA is a row on the spreadsheet that includes
the size of the EA in households at the time of the last census. It can be obtained at the national census office (or
possibly at a regional census office as well).

Table 1. Generic example of census spreadsheet used to select EAs in which segments are selected for the
survey.
Shading of cells with data| Shading of cells with | Projected annual growth rate

from the census data added by Years since last census

spreadsheet survey planner Target segment size
. Sub- Projected . Cumulativ | EAs selected
Region _— L 1 House- EA size in
R) District (D) district EA holds house- B — e for survey
(SD) holds segments

R1 D1 SD1 EA1 147
R1 D1 SD1 EA2 190
R1 D1 SD1 EA3 137
R1 D1 SD1 EA4 230
R1 D1 SD2 EAS 39
R1 D1 SD2 EA6 214
R1 D1 SD2 EA7 123
R1 D1 SD5 EA14 210
LEA numbering often re-starts in each sub-district; when EA data are unavailable, survey planners may use the
lowest available administrative unit from the census, such as the village

The census spreadsheet provides more results than shown in the lightly shaded cells, including total population,
total male and female populations, whether the EA is classified as “urban” or “rural,” and sometimes the GPS
coordinates. The results shown here are those needed for ICSPM sampling. If the EAs are geo-referenced, GPS
coordinates should be obtained for the EAs selected for the survey sample.

Note: Ifit is known before the survey starts that there are parts of the survey area that the survey teams
cannot visit because of inaccessibility or insecurity, it is best to remove EAs in these areas from the
spreadsheet, re-defining the survey area as the area where the survey can actually be conducted.
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Step 2. Update EA sizes in HHs using estimated growth rates in HHs since the last census. These growth rates
are generally based on the growth rate during the last intercensal period. For this purpose, the average growth
rate can be used. For example, if the size of the survey area (a district) increased from 50,000 HHs to 65,000
HHs during the last 10-year intercensal period, then the district size in HHs increased by (65,000-50,000)/50,000
=30%. Since this change took place over 10 years, the average growth rate per year was 3.0%.

If the last two census reports are not available, then intercensal growth rates may still be available from the
census office. If they are not available for just the survey area, then one might be used for a larger area that
includes the survey area, for example for the region the survey is in. If the survey area is rural and if the only
growth rates available are national ones but available separately for urban and rural areas, then the national
rural area rate could be used. Total population growth rates can be used if growth rates in HHs are not available.

If no growth rate more closely linked to the survey area is available, the UN Population Division provides
national population growth rates for 5-year periods (past 5-year periods as well as future projections) at
https://population.un.org/wpp/DataQuery/ (a data query showing projected annual growth rates for Sub-
Saharan African countries, 2015-2020).

Add the estimated growth rate and years since the last census as shown in Table 2 and use them to calculate the
projected size of each EA at the time of the survey. In the example shown in Table 2, the projected annual
growth rate in the survey area is 2.4% and it has been 7 years since the last census. Multiply the size of each EA
in households by (1.00+0.024)7=1.024 x 1.024 x 1.024 x 1.024 x 1.024 x 1.024 x 1.024 = 1.18. For example, in
EA1, 147 HHs x 1.0247 = 174 projected ;households at the time of the survey (see highlighted arrow). If the
projected rate were -0.5%, then multiply the size of the EA in households by (1.00-0.05)”=0.95 x 0.95 x 0.95 x
0.95x0.95 x0.95 x 0.95=0.70.

Table 2. Adding projected EA size estimates.
Shading of cells with data| Shading of cells with | Projected annual growth rate 2.4%
from the census data added by Years since last census 7
spreadsheet survey planner Target segment size
. Sub- Projected .. Cumulative EAs
Region s . House- EA size in
R) District (D) district EA holds house- . segments | selected for
(SD) holds A survey
R1 D1 sD1 EA1 147 172 | |
R1 D1 SD1 EA2 190 224 N
R1 D1 SD1 EA3 137 162
R1 D1 SD1 EA4 230 272
R1 D1 SD2 EAS 39 46
R1 D1 SD2 EA6 214 253
R1 D1 SD2 EA7 123 145
R1 D1 SD5 EA14 210 248
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Step 3. Merge EAs with fewer households than the target segment size with the following EA. Enter the target
segment size in households (50 is recommended in most settings: see Annex 3). Identify any EAs on the

sampling frame with a projected size in householdss that is less than the target segment size. If there is such an

EA (see red circle in Table 3a), merge it with the next EA on the spreadsheet for sampling purposes so that the

two together are treated as a single EA. Table 3a shows an EA that needs to be merged with the following EA on

the sampling frame (see highlight). Table 3b shows how the spreadsheet appears after this merger.

Table 3a. Merging EAs smaller than the target segment size with the next EA on the spreadsheet.

Shading of cells with data| Shading of cells with | Projected annual growth rate 2.4%
from the census data added by Years since last census e
spreadsheet survey planner Target segment size in households ( 50 )
. Sub- Projected .. Cumulativ | EAsefected
Region . . House- EA size in
R) District (D) district EA holds house- B — e for survey
(SD) holds segments

R1 D1 SD1 EA1 147 174

R1 D1 SD1 EA2 190 224

R1 D1 SD1 EA3 137 162

R1 D1 SD1 EA4 230 272

R1 D1 SD2 EAS 39 46 —

R1 D1 SD2 EA6 214 253 <:J

R1 D1 SD2 EA7 123 145 )

R1 D1 SD5 EA14 210 248

Table 3b. Merging such EAs with the next EA on the spreadsheet.

Shading of cells with data| Shading of cells with | Projected annual growth rate 2.4%

from the census data added by Years since last census 7
spreadsheet survey planner Target segment size in households 50
. Sub- Projected . Cumulative EAs
Region N L House- EA size in
R) District (D) district EA holds house- — segments | selected for
(SD) holds survey

R1 D1 SD1 EA1 147 174

R1 D1 SD1 EA2 190 224

R1 D1 SD1 EA3 137 162

R1 D1 SD1 EA4 230 272

R1 D1 SD2

o o1 .t EAS/EA6 | 253 209 € 1

R1 D1 SD2 EA7 123 145

R1 D1 SD5 EA14 210 248
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Step 4. Calculate projected number of segments in each EA. Add the target segment size in households to the
spreadsheet and divide each updated EA size in HHs by the target segment size, rounding to the nearest integer.
This provides the size of the EA in segments. For example, EA1 is 174/50 = 3.48 rounded to 3 (see highlight in
Table 4). The target segment size in HHs in this example is 50, but a larger size can be used if expected to reduce
field work (see Annex 3).

Table 4. Adding EA size in segments.
Shading of cells with data| Shading of cells with | Projected annual growth rate 2.4%
from the census data added by Years since last census 7
spreadsheet survey planner Target segment size in households 50
. Sub- Projected | EAsizein | Cumulativ | EAs selected
Region — L House-
R) District (D) district EA holds house- seg- : e for survey
(SD) holds ments’ segments
R1 D1 sD1 EAL 147 174 (3 )
R1 D1 SD1 EA2 190 224
R1 D1 SD1 EA3 137 162 3
R1 D1 SD1 EA4 230 272 5
R1 D1 AAA
R1 D1 AAA EA5/EA6 253 299 6
R1 D1 SD2 EA7 123 145 3
R1 D1 SD5 EA14 210 248 5

1EA size in segments can be calculated with Excel function: +round (projected HHs/target sample size, 0).

Step 5. Create a new column consisting of the cumulative sum of segments. For example, if the first EA in the
spreadsheet has 3 segments and the second has 4 segments, the corresponding cumulative sums for these two
rows would be 3 and 7, respectfully.

Table 5. The cumulative sum of segments.
Shading of cells with data| Shading of cells with | Projected annual growth rate 2.4%
from the census data added by Years since last census 7
spreadsheet survey planner Target segment size in households 50
. Sub- Projected .. Cumulative EAs
Region s . House- EA size in
R) District (D) district EA holds house- . segments selected
(SD) holds for survey
R1 D1 sD1 EA1 147 174 3 ) ] 34+4=7
R1 D1 sD1 EA2 190 224 [O) (2 =l 7+3=10
R1 D1 SD1 EA3 137 162 (3) (0 10+5=15
R1 D1 sD1 EA4 230 272 (5) 15 etc.
R1 D1 AAA
R1 D1 AAA EA5/EA6 253 299 6 21
R1 D1 SD2 EA7 123 145 3 24
R1 D1 SD5 EA14 210 248 5 412
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Step 6. Systematically select 30 segments and use them to select EAs for the survey sample. SSB for ICSPM
completes Steps 4-6 automatically (Annex 12) using the calculations described below.

After completing Table 5, the next step is to select 30 segments from among all the segments on the sampling
frame (in this example, from among all 442 segments in the survey area). Each segment must have the same
probability of selection. Systematic sampling ensures this is done in such a way that the segments selected are
spread out throughout the sampling frame. Systematic sampling can be used to select any equal-probability
sample n out of any population N (the sampling does not need to be an integer). The particular way of doing
systematic sampling described here is taken from Kish, pages 113-17.%°

--Divide the total cumulative number of segments in the survey area (N) by n, the number of segments to be
included in the sample (=30 in the ICSPM). The quotient, which should be to the nearest tenth, serves as the
sampling interval (k) for selecting segments.

k=N/n=412/30=13.7.
--Multiply N and k by 10.
Nx10=4,120. kx 10=137.

--Select a random integer between 1 to (k x 10) (between 1 to 137 in this example). In Excel, use:
+RANDBETWEEN(1,137). A random numbers table can also be used (Annex 2). This is the random starting point

“, . n

or “r.” Let us suppose r =41.

--Add k x 10 to r n-1 times. The first of these sums in the above example would be 41+137=178. The second
would be 41+(2*137)=315. The last would be 41+(29*137)=4,014.

--Eliminate the last digit from each of these numbers, starting with r. In our example, r (41) becomes 4.
Similarly, 178 becomes 17, 315 becomes 31, and 4,014 becomes 401. This can be done in Excel as follows using
178 as an example: +ROUNDDOWN(178/10,0).

--These 30 numbers (4, 17, 31 ...400) can now be used to select EAs for the survey sample such that the
probability of selection of each EA is proportional to its size in segments. In Table 6, consider EA1 to consist of
segments 1 to 3, EA2 of segments 4-7, and EA3 of segments 8-10, etc. EAs selected for the survey sample are
those that contain a segment selected for the survey sample. The first segment selected (segment 4) is among
the segments contained within EA2. Therefore, select EA2 for the survey sample. The second segment selected
(segment 17) is among those contained by EA5/6 so select EA5/6 for the survey sample. Continue in this way to
identify EAs selected for the survey sample until the last (30™") EA is selected for the sample, which would be the
EA containing segment 401.
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Table 6. Selection of EAs based on cumulative number of segments.
Shading of cells with data| Shading of cells with | Projected annual growth rate 2.4%
from the census data added by Years since last census 7
spreadsheet survey planner Target segment size in households 50
. Sub- Projected .. Cumulative EAs
Region s . House- EA size in
R) District (D) district EA holds house- . segments | selected for
(SD) holds survey
R1 D1 SD1 EAl 147 174 3 3
R1 D1 SD1 EA2 190 224 4 7 X
R1 D1 SD1 EA3 137 162 3 10
R1 D1 SD1 EA4 230 272 5 15
R1 D1 AAA
R1 D1 AAA EA5/EA6 253 299 6 21 X
R1 D1 SD2 EA7 123 145 3 24
28 more to
R1 D1 SD5 EA14 210 248 5 412 select
SUBSTITUTE CLUSTERS

If there are known parts of the survey area where survey teams will be unable to work, the best approach is
to exclude them from the sampling frame used to select EAs. The number of EAs in the survey sample would
then be the number originally intended and there would be no need for substitute EAs. The survey report
would then specify that the survey results apply only to persons living in the survey area but outside the
excluded parts of that area.

Nonetheless, it may happen that an EA selected for the survey sample cannot be included in the sample for a
reason unknown to the survey planners at the time EAs were selected for the survey sample. For example, on
arrival, the survey team might find that an EA is inaccessible or decide that it is unsafe to work there. The best
next step is to find a way to reach and work safely in the EA on a second try, but if this is not possible, the
question will then arise of whether another EA (not initially selected) should be substituted, and, if so, how to
select it. Three options are discussed below.

1) Substitute a randomly selected EA from among all EAs on the sampling frame that were not initially selected
for the survey sample. If the reason an EA cannot be included in the survey sample is potentially related to an
indicator measured by the survey, then selecting a substitute EA in this manner may introduce bias in district-
wide estimates of the indicator’s value. For example, if an EA cannot be reached because of a damaged bridge
and if the damaged bridge would have prevented field workers from reaching the EA in the last MDA that
included STH treatment, then STH prevalence in the substitute EA is likely to have been affected by an STH
prevalence-lowering intervention (the MDA) that did not take place in the originally selected EA. However, even
if the bridge was intact at the time of the MDA, a randomly chosen EA from throughout the survey area is likely
to be different in various ways related to STH prevalence from the EA originally chosen. For example, it could
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turn out to be in an urban or semi-urban part of the survey area whereas the originally selected EA might be
rural.

2) Substitute a matched cluster. Alternatively, a substitute EA could be used that is “matched” to an EA the
survey team is prevented from visiting. It should be matched as closely as possible on factors that are likely to
have major a major impact on STH prevalence, such as STH treatment coverage, environment, water and
sanitation indicators and proximity. Matching in regard to STH treatment coverage would include the same
accessibility status for treatment. For example, if a damaged bridge prevents the survey team from reaching an
an originally selected EA and if the same damaged bridge would have kept the last deworming MDA from
reaching it, then a well-matched EA would be one that was also inaccessible at the time of the last de-worming
MDA (but which would need to have become accessible subsequently in order to be reached by the survey
team.)

3) Do not use a substitute EA. Accept the reduced sample size and qualify survey conclusions accordingly.
Statistically, this is the cleanest approach to an EA selected for the survey sample that could not be reached and
included in the survey database. The survey report would then state which EA could not be reached and why,
and discuss what the implications for survey conclusions are of not including it. One way to do this is with a
sensitivity analysis to see how much risk-group specific STH prevalence rates for the survey area change
according to different STH prevalence assumptions about the missing EA. An epidemiologist could assist with
this analysis. If the assumed prevalence rates in the missing EA are high and if the IU as a whole remains in the
same prevalence range when these high values are part of the analysis, then there is reason to feel confident
that survey conclusions about STH prevalence range would not change if the missing EA had been visited by a
survey team and included in the analysis.

Nishimura states that authors of major texts on survey sampling generally spend little time on substitute clusters
(whether clusters are EAs or other units) and discourage their use.® One of the arguments against substitution
is that it is not consistent with probability sampling.’® Instead, the emphasis in these texts is on managing to
contact samples of initial non-responders, including in non-responding clusters, and the use of imputation
techniques. Re-visiting non-responding EAs in an ICSPM has already been mentioned as something that should
be done if possible. The use of imputation techniques in ICSPMs is likely to require more expertise than is
available. The current draft of WHO's vaccination coverage survey reference manual does allow for limited use
Of substitute EAS.E"or! Bookmark not defined.

Recommendation: There is no firm consensus on if and when to use substitute clusters and how to select them.
Based on the points discussed above, it would be reasonable to avoid substitute clusters by using Option 3 or to
make limited use of substitute clusters if they can be well-matched, as in Option 2.

FORMALITIES

On arriving at an EA or in advance of arriving at the EA, determine who the most suitable person would be to
inform about the survey. This person might be a traditional chief or a local administrator. If that person is not
present, ask who normally would be contacted in the person’s absence. The survey coordinator should explain
the purpose of the survey and get permission to conduct it. Normally this would include showing a letter from
the Ministry of Health approving of the survey. The local leader may also be able to recommend a guide or
personally assist with segmentation and tracing a path that leads by all households.
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SEGMENT CLUSTERS AND RANDOMLY SELECT A SEGMENT

It is unlikely that local residents will be aware of EA borders. However, the guide or community leader can help
divide the EA into segments once this person is shown the borders of the EA on a sketch or satellite image with
overlaid borders and their GPS coordinates. In urban areas, the same person can ensure that households are
included in the sampling that might otherwise be overlooked because they are at the back of alleys or hidden by
other buildings.

Segments do not already exist. They need to be created. Each cluster (assuming here it is an EA) needs to be
divided into the number of segments that is equal to the EA’s size in segments. Suppose that an EA’s size in
segments is 3. If this EA were selected for the survey sample, it would need to be divided into three segments of
approximately equal size in households. Sometimes it is possible to do segmentation centrally before leaving for
an EA with the help of satellite images with overlaid EA borders, especially in urban settings. Segment borders
can then be drawn on the satellite image, one can be selected at random using a random numbers table (Annex
2), and teams can be sent to the field knowing exactly what segment to work in without needing to segment the
EA themselves. However, most of the time, accurate segmentation will be possible only by survey teams in the
field.

Segments save work because instead of needing to select households from throughout a cluster, they can be
selected from within one of the segments of the cluster.

Box 2. EA maps. If available from the census office, the survey team may arrive with a sketch map of the EA
or with a satellite image with overlaid EA borders (see Annexes 14-16). Sometimes more than one EA is
included in the same map. Sketch maps show the borders of the EA. In urban areas, the borders are usually
defined by streets. In rural areas, they are most often defined by lines running between other landmarks,
such as a tall tree, the point where a path crosses a road, or a structure that can be easily located, like a
school.

The EA sketch maps show the main non-household structures, such as schools, churches, mosques and
roads. Rural sketch maps also show paths, streams and other landmarks that would help orient someone
using the sketch map. Although they do not show every household, rural sketch maps do indicate where
households are distributed within the EA, for example, if they are scattered throughout the EA or clustered in
certain parts. Sometimes there may be more than one hamlet or small village in the same EA. More often
villages consist of more than one EA.

In the past, sketch maps were done by hand. Increasingly, aerial photos or satellite images with overlaid,
GPS-defined borders are used instead. GPS coordinates can be used directly, for example to local the corner
of an EA.

SEGEMENTATION STEPS

1) The survey team members ensure that they know, in the field, where the borders of the EA are.
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2) The survey team then walks through the cluster, map in hand, noting the distribution of households as
well as any features that could be used to define segment borders. These features could include roads,
paths, streams, important structures, and any visibly prominent object like a large tree or rock. If there
is a vantage point from which most of the EA can be seen, it may be helpful to see if the view from it is
helpful for segmenting. Note: Features helpful for segmenting can be added to the EA map if they are
not already on it.

3) With the cluster (EA) map or satellite image laid out for the team members and the local guide to see,
the survey team divides the cluster into the pre-determined number of segments such that each
segment has roughly the same number of households and the segment borders are clearly identifiable.
The team may need to re-visit part of the cluster during this process. The households in each segment
do not need to be counted. The design produces an equal-probability sample of risk-group members
even if segments are of unequal size in households, but the daily workload is more constant and there is
more control over sample size if the segments are close to having the same number of households
(Annex 4).

Note: Do not worry about the target segment size at this point. Segments as defined in the field may be
smaller or larger than the target segment size even when sampling instructions are followed perfectly. This
is because: 1) Actual EA size in households may be different from the projected size used to select EAs for
the sample; 2) EA size in segments was rounded to the nearest integer; ) EAs are divided into segments that
are only approximately of equal size in households.

4) When the segments have been delineated, mark their borders on the EA map, number them
sequentially starting with “1” (e.g. 1, 2, 3).

5) Choose one of these numbers using the random number table in Annex 2. This will be the segment in
which households are selected.

Figures 4a-4d show how segmentation might be done in a rural EA that needs to be divided into four segments.
The survey team might do this by drawing an imaginary straight line from the large tree to the school and then

extending it to the footpath (Figure 4b). Using this line, the footpath, the stream, and the EA borders, the EA is
divided into four segments of approximate equal is in households (Figure 4c). They are then numbered 1-4 and
a number from 1 to 4 is chosen randomly.

CHART A WALKING PATH THROUGH THE SEGMENT

Using any household in the segment as a starting point, decide on a walking route through the selected segment
that passes by every household in the segment (Figure 4d). There are different ways this can be done. In an
urban EA, it might work best to walk along every side of every block in the EA, making sure that all alleyways
and households that might be in the interior of the block are included. In a rural cluster, households not on
roads are usually connected to roads and other households by paths, so a route that consists of walking along all
paths and roads may ensure most HHs are included. Any remaining households need to be part of the route the
survey team follows even if there is no pre-existing path.

In many countries, households are clustered within compounds, both in urban and rural areas. Compounds are
usually enclosed by a wall or fence and households are entered from an interior courtyard. The path that is
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charted needs to lead by every compound as well as every free-standing HH. After entering a compound, the
path should be to the left, continuing clockwise around the interior area. In an apartment building, the same
path can be used on each successive floor.

EXAMPLE OF SEGMENTION AND WALKING PATH IN A RURAL EA.

The following example is of a rural cluster (e.g. EA) that cannot be reached by road, so roads cannot be used as
segment borders, as they usually can in semi-urban and urban clusters (adapted from lecture slides prepared by
Dr. Michael Deming, 2013).

Figure 4a. After Arriving at EA Selected for survey: Divide it
into 4 Segments of Approximately E qual Size in HHs Using
Landmarks

——_ Stream
-———_. Path
Large
tree

o EA
School ® border

Each dot
= ~3 HHs

Imaginary
line
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Figure 4b. Draw imaginary straight line from large tree to
school to path.
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Figure 4c. Using the line, path and stream, divide into 4
segments of approximately equal size in households, then

number them.
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Figure 4d. Randomly select 1 of the 4 segments. Suppose
segment 2 is selected. Next, trace a path thatleads by
each of the segment's households.
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NUMBER HOUSEHOLDS ALONG THE WALKING PATH

All households in the segment need to be numbered. This is done by numbering each household along the
walking path during or after the walking path is created. If household numbering is done after the walking path
is charted, then if any households are noticed that are not on the walking path, they should also be numbered.

Decreasing opportunities for the subjective selection of households for the survey sample.

If households are numbered at the same time household selection for the survey sample and interviewing are
done, then care must be taken not to allow subjectivity to play a role in the selection of households . This could
happen in the following way:

The survey team moves along the walking path numbering and selecting households simultaneously.
They reach household 17 and could choose to number as household 18 either of two households that
are the same distance from household 17 along the walking path. They see in the Household Selection
Table that household 18 should be selected for the survey sample. They would then be in a position to
choose subjectively which of the next two households would be in the survey sample.

This situation can be avoided by ensuring that the survey team member numbering households does not have a
copy of the Household Selection Table and works in advance of the team member who carries the Household
Selection Table and uses it to select households for the survey sample.

As an additional way to decrease opportunities for the subjective selection of households, the first three
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households along the walking path should be randomly renumbered, as shown in Figures 7a to 7c. This would
help prevent a particular household from being included in the survey sample or excluded from the survey
according to which household is initially designated as household 1 at the start of the walking path.

The first three households are labeled as households A, B, and C (Figure 7b). Three slips of paper (they can be
re-used) are put into a hat, one with “A” written on it; one with “B”; and one with “C.” One is drawn from a hat.
For example, if the first slip taken from the hat is slip “C”, then household initially numbered as household 3 is
re-numbered household 1. If the second slip drawn from the hat is slip B, then the household initially numbered
as household 2 stays the same. The household initially numbered household 1 then becomes household 3 since
slip “A” is the third slip to be chosen.

Figure 7a. Walking route before first three households are renumbered.
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Figure 7b. Households to re-number.
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Figure 7c. First three households re-numbered.
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Marking each household with its number

Find a way to write the number of the household that is locally acceptable. Chalk is often used to write the
number on a door or household wall. It may stay in place for some time, unless wiped off. If residents a likely to
object to having to wipe if off themselves, then interviewers can wipe off numbers as they pass households not
selected for the sample. However, numbers on households selected for the survey sample should be left in
place until the next morning so that survey team members picking up stool samples can use them. Alternatively,
the numbers can be written on pieces of paper that are temporarily taped to the door or wall. If possible, it is
preferable to inform residents in advance that their household will be numbered.

Use of GPS coordinates.

GPS coordinates may not be precise enough to separate one household from another, especially if they are in
the same compound or apartment building, but the coordinates are nonetheless helpful for finding a household
that has been numbered since they make it possible to get quite close to the household, at which point the
household can be found by looking for its number.

SELECT HOUSEHOLDS FROM AMONG ALL NUMBERED HOUSEHOLDS IN A
SEGMENT

The numbers of the households that should be selected for the survey sample within a segment are those
shown in the Household Selection Table (see example in Annex 12). The Household Selection Table can be
constructed according to Annex 1 or produced automatically by SSB for ICSPM.

The Household Selection Table has more households than will typically be required in most segments because
actual segment size will usually be different from the target EA size. Since a fixed proportion of households in a
segment is selected for the survey sample, the Household Selection Table needs to be long enough for the
segments that have the most households. Interviewers should continue using the Household Selection Table
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until the last numbered household in the segment has been reached. The Household Selection Table as
produced by SSB for ICSPM extends to the 100" household that should be selected for the survey sample. The
100" household to select for the survey is not the household numbered 100. The Household Selection Table
shows households selected by systematic sampling. In the Household Selection Table shown in Annex 12, the
first household selected for the survey sample is the household numbered 2 and the second is the household
numbered 4.

IDENTIFY HOUSEHOLD MEMBERS TO INCLUDE IN THE SAMPLE

The Household Selection Table shows which households to include in the survey sample as well as which risk
groups to include in these households. In every household selected for the survey sample, all members of the
least-populous risk group (normally PSAC) are eligible for the survey sample. Some of these households will have
one or more PSAC; others will not. The household sampling interval is calculated such that taking the estimated
non-response rate for PSAC into account, the target sample size of PSAC will be reached at the end of the
survey. If all SAC and WRA were eligible in the households where PSAC are eligible, then the target sample size
for SAC and WRA would likely be exceeded because these risk groups constitute larger proportions of the
population the PSAC (for this reason, on average, there are more SAC and WRA per household than PSAC).

To simplify and reduce survey work, households in which SAC and WRA are eligible for the survey sample are a
systematically selected subsample of the households in which PSAC are eligible. The sampling intervals for
selecting households where PSAC are eligible and then, among these, for selecting households where SAC and
WRA are calculated as shown in Annex 1. These sampling intervals, after random starts, are then used to create
the Household Selection Table. The Household Selection Table can be constructed manually as shown in Annex 1
or automatically with SSB for ICSPM (Annex 12). All risk-group members of a household selected for a risk group
are eligible for the survey sample. For example, if it is a household where SAC are eligible for the survey sample
and if there are two SAC, then both are eligible for the survey sample.

See the example of the Household Selection Table in Annex 12. Only households selected for the survey sample
appear on the list. Households not on the list have been numbered like other households in the segment, but
the interviewers do not need to stop at them. They are not included in the sample.

Note that the sample design does not mean that SAC and WRA are selected only from households where there
is a PSAC. The households selected for PSAC are a systematic sample of all households in the segment; they
might or might not have a PSAC. Therefore, the subsamples of these households where SAC or WRA are
selected might or might not have a PSAC.

If any unnumbered households are encountered as interviewers go to already-numbered households that have
been selected for the survey sample, then these households should be numbered starting with the last
numbered household + 1 and included in the systematic sampling of households. For example, if a total of 67
households have been numbered in the segment and during the interviewing or at any other time the survey
team comes across a household that has not been numbered, it should be given the number 68 and included in
the sample if the Household Selection Table shows it should be included.
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INTERVIEW HOUSEHOLD MEMBERS AND REQUEST STOOL SAMPLES

Introduction and consent. At households selected to be in the survey sample, interviewers should first ask to
speak to the head of the household and if this person is not available, to the most senior adult present. Using a
consent statement (see generic example in Annex 5), the purpose of the survey is explained and the respondent
is told that the survey has been approved by the Ministry of Health. If the Ministry of Health agrees, the
respondent can be given the contact numbers of a local Ministry of Health staff member who can be contacted
with questions. The respondent is also told which members the household will be asked questions and for a
stool sample. Consent should be obtained from a parent of each PSAC or SAC eligible for the survey sample as
well as from each eligible WRA. Oral consent is usually sufficient but if in doubt this should be confirmed with
the Ministry of Health or relevant Institutional Review Board.

Questionnaires. Annex 6 is a line-listing of all household residents, including those who are not members of the
STH risk groups. This is to ensure that no eligible risk-group member is missed. For eligible risk-group members,
it provides a record of whether they consent to participate, when to make a callback visit if necessary, if a stool
specimen is obtained and if it is not obtained, the reason why. To calculate non-response rates, a record of all
eligible risk group members is needed even if the risk group members do not consent to participate, are not at
home or for another reason do not provide a stool specimen

Annex 7 shows how additional questions on receipt of STH PC can be added to the back of the questionnaire
sheet, depending on program needs for information. This is also where additional individual-level questions
would be placed. The one included in Annex 7 is on shoe-wearing.

Annex 8 is for sanitation and hygiene-related practices related to the risk of STH transmission. The questions are
at the household level and are taken from the Multiple Indicator Cluster Survey (MICS) 6 questionnaire, allowing
results to be compared with MICS results in the same country or in other countries.’

Stool samples. A stool container, lid, and stick should be given to each household member or parent of a PSAC
or SAC from whom a stool sample is needed. Their name should be written on the container to help ensure the
right container is used by the right eligible person (see below an additional means to ensure the right match
even in households where no household member can read). Survey teams will also instruct participants on how
much stool to put in the container.

A callback should be made on Day 1 to every household where a household member eligible for the survey was
not present at time of the first visit, if this person was expected back the same day. On the first visit, a stool
container can be left for this person. Households where no adult respondent is available at the first visit should
also be re-visited later on Day 1.

Ensuring the right container is used by the right PSAC or SAC. If multiple members of a household are eligible
for the survey sample, the survey team should ensure, particularly for children, that each participant uses the
corresponding stool container. The name of the person meant to use a particular container should be written
on the container. Therefore, ensuring the right person uses the right container should not be a problem in
households where an adult or a SAC can read. In households where no one can read the names written on the
containers, survey personnel should think of a way to link each eligible person with the right container. Adding a
spot of color to the container that matches the color of an item of clothing the person is wearing who is meant
to use the container or leaving the empty container near where the person sleeps might be ways of ensuring
each container is used by the right person. Polaroid photos might also be considered.
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Ensuring records merge. The stool samples must be linked in a reliable and consistent way to the information
on the questionnaires about the persons providing the stool samples. To do this, the unique identifier entered in
the survey questionnaire (Annex 6) can be written on the stool container. This number consists of a unique
identifier for the sub-district + a unique identifier for the EA within the sub-district + the number of the segment
+ the number of the household within the segment + the row number of the person within the household from
the Annex 6 questionnaire. The laboratory technician would then record this number on the stool results record
(Annex 9).

However, mistakes can be made in writing and transcribing a long interviewer-created unique identifier, first in
the questionnaire, next onto the stool container and then onto the laboratory results sheet. A back-up variable
for merging is advisable. For example, labels W1-W500 (“W” standing for “WRA”) could be prepared in advance
in duplicate and divided among the survey teams. For each new WRA in the survey sample, interviewers could
enter one label on the questionnaire and the other on the stool container. The laboratory technician would
transcribe the label onto the lab results sheet, with the chance of error minimized by there being only a letter
and a 3-digit number (001 to 500). The same could be done for PSAC and SAC. Alternatively, a random numbers
table (Annex 2) could be used to generate a 5-digit number for each person in the survey sample. It would be
highly unlikely to generate the same number for more than one person and if this happened, the longer unique
identifier could be used to distinguish between them.

MINIMIZE NON-RESPONSE

Callbacks and EA visit schedule. For the survey to be representative, it is important to do whatever is possible
within time and resource constraints to minimize non-response rates. In planning how to decrease non-
response rates, it is important to keep in mind that stool specimens in tropical climates should be examined by
Kato-Katz within 4-6 hours in order to avoid degradation of hookworm eggs and the consequent erroneously
low estimate of hookworm prevalence.® Alternatively, the sample could be refrigerated within 4-6 hours or
processed for transport with the mini-FLOTAC method.®

The best ways to decrease non-response may be different in different countries and settings. The following
approach may be cost-effective in some settings.

e Complete the survey by visiting each segment selected for the survey sample twice (the second visit
being in the morning after the first visit). This increases transportation expenses, but if the survey is
conducted within a district, distances from a cluster to the next-nearest one may not be large enough to
cause large increases in transportation costs. Consider the first visit to be on Day 1 and the second on
Day 2

e Dayl:
0 Complete formalities, segmentation, and the numbering of HHs.
0 Interview household members in the households specified by the HH Selection Table and pass
out stool containers with instructions to provide the stool sample by late afternoon if possible.
0 If household members selected for the sample are not at home and not at school:
= But are close to home (e.g. in a nearby field) send for them, call them by cell phone if
possible or go to them to complete the interview.
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* |f none of these ways of contacting them is possible but a household member is
expected back later in the day, set a call-back time for when he or she is expected back.
It would preferably be the same day but could, if necessary, be the next morning.

= [f the person is expected back that night after the team leaves or the next morning,
leave a stool container and instructions on how to use it.

0 Return to households at the end of Day 1 to pick up stool specimens that are ready at that time.
Store them with cold packs and take them promptly for the Kato-Katz exam or to a technician
who prepares them for transport with Mini-FLOTAC.

0 For persons who have not produced a stool sample on Day 1: Ask them to provide one at first
opportunity the next morning.

0 Interview eligible household members who were not at home the previous day.

0 Collect all available stool samples from persons who did not provide one on Day 1 and transport
them to be examined as described above.

0 Begin Day 1 activities in the next EA.

Providing stool results and offering treatment. Respondents in the survey may ask about learning the results of
their stool exam and about receiving STH treatment from the survey team. Providing stool results and
treatment is likely to be appreciated and might decrease non-response rates. However, it may also be
logistically difficult, time-consuming, and increase survey costs. CWW regards this question as one each national
program will answer according to its own options and priorities. If a program chooses to provide feedback and
treatment, it might be done in the following ways.

e Once all stool samples received in an EA have been examined, send a survey team member back to
the EA to inform and offer treatment to persons found to be positive. Treat then according to
national or WHO guidelines.®

e Send stool results to the primary health care facility whose catchment area the EA is in and ask WRA
and parents of children who provided stool samples to check at the health facility for results a few
days after the stool samples were collected in their EA. In this case, health workers at the health
facility would be responsible for treatment of persons with a positive stool exam.

e Keep a record of stool sample results a at the national STH program office and provide survey
participants with a telephone number they can call for results. If the result is positive, they would
ask for treatment at a local health facility.

e In households where at least one stool sample is received, treat all household members in the field
according to WHO guidelines for deworming in MDAs.'® Stool exam results would not be provided.

Defining the non-response rate

The ICSPM aims for accurate estimates of STH prevalence among all members of each risk group in a district.
The sample design provides an equal-probability sample of members of each risk group. These are the persons
designated by the survey design as being eligible for the survey sample. Eligible persons may not actually be in
the survey sample for various reasons, such as refusal, absence or failure to provide a stool sample for another
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reason. The term “enrolled” has been used to describe eligible persons who agree to participate and complete a
questionnaire.

To the extent that there is non-response among eligible persons within a risk group, the survey results for this
risk group are affected by selection bias. The impact of the selection bias on the accuracy of survey results
depends on how high the non-response rate is and on how much responders differ from non-responders in
regard to what is being measured.

For these reasons, the key indicator for assessing potential selection bias is the non-response rate defined as the
percentage of all eligible persons in a risk group who fail, for whatever reason, to provide a stool sample that is
included in the analysis of STH prevalence. For clarity, the rate is referred to here as the “overall non-response
rate.”

ICSPM reports have also included non-response rates defined as the percentage of all enrolled persons in a risk
group who fail to provide a stool sample that is included in the analysis of STH prevalence. This “non-response
rate among enrolled persons” has a limited but still useful role as a survey diagnostic. It is not a good measure
of the overall selection bias for the reasons explained above. However, if it is low, then survey guidelines for
obtaining stool samples from enrolled persons are working well and efforts to reduce the overall non-response
rate need to be directed toward eligible persons who are not enrolled. If it is high, then attention needs also to
be directed to why persons who have agreed to participate in the survey are not managing to provide a stool
sample or why their stool sample is not part of the analysis of STH prevalence.

Should overall non-response rates below a specified maximum level be achieved before the ICSPM begins?
There is no consensus answer to this question. The concern is that high non-response rates create selection
bias.”

Non-response rates in the range of 10%-15% are typical of STH prevalence surveys conducted at schools
(personal communication, Dr. Antonio Montresor). For at least one reason, a lower non-response rate might be
expected in an ICSPM because persons asked for a stool sample have more time to provide it (until the following
morning) than in a school-based survey.

What is maximum acceptable non-response rate? It is hard to say because the impact of selection bias on the
accuracy of prevalence estimates depends on how different responders are from non-responders in regard to
what is measured. As a point of reference, UNAIDS recommends the following for HIV prevalence surveys:
“Although there is no clear threshold at which the non-response rate results in bias and limited generalizability,
the validity of the results may be questionable when non-response rates overall or within certain subgroups
reach 25%.”%°

In the absence currently of a similar guideline for when non-response rates should be considered too high in
STH prevalence surveys, it would seem reasonable, at least as a starting point, to aim for the same target (<25%)
recommended for HIV prevalence surveys.

Non-response rates in the first ICSPMs has been close to 40%, including among SAC (personal communication,
Dr. Sanjaya Dhakal) and therefore too high according to guideline recommended for HIV surveys. The reasons
why non-response rates have been so high and how to lower them need to be better understood. The answers
may differ from one country and survey area to another.
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STH programs considering an ICSPM may want to measure non-response rates in practice clusters before
scheduling the ICSPM, with the plan of moving ahead with the ICSPM if the overall non-response rates are <25%
and, if they are higher, of finding ways to lower them to <25% before the ICSPM is scheduled. Practice clusters
conducted as part of survey training can also be used to check non-response rates.

In analyzing and describing the overall non-response rate, it is helpful to include the frequency distribution of
non-response by non-responding group. Such an analysis would be done separately for each risk group and
would show the percentage of all eligible persons who were responders, as well as the percentage (a separate
percentage for each of the following) who were non-responders because of absence, refusal, inability to provide
a stool sample, and those who provided a stool that was not valid. If there were an additional reason, it should
be included.

EXAMINE STOOL SAMPLES AND RECORD STOOL EXAM RESULTS

The stool samples will be examined in the field by duplicate Kato-Katz or transported to a laboratory using the
mini-FLOTAC container. The World Health Organization provides instructions for these procedures in the TAS-
STH module.® See Annex 9 for an example of a stool exam result recording form.

ANALYZE RESULTS

WHO's recommendation on frequency of PC for STH is based on prevalence ranges of any STH infection. Each of
the prevalence ranges is associated with a different recommendation: >50%, 20% to <50%, 10% to <20%, 2% to
<10% and <2%. The main question the survey seeks to answer is: “What is the lowest prevalence range that has
been reached?” In answering this question, there needs to be a measurable level of confidence. This is done by
re-phrasing the question as follows: Given the survey results, what is the highest true prevalence could be such
that we can be 95% confident it is no higher? This question can be answered by calculating the upper, 1-sided
95% confidence limit of the STH prevalence point estimate. For example, if the point estimate for STH
prevalence is 8% and the upper, 1-sided 95% confidence interval is 14%, we cannot be 95% sure that STH
prevalence is <10% since the upper-1-sided confidence interval is higher than 10%, but we can be 95% confident
that it is not higher than 14%, so the lowest prevalence range we can be at least 95% confidence true prevalence
lies is 10% to <20%.” Put more succinctly: The lowest prevalence range in which we can be 95% confident true
prevalence lies is the one that contains the upper, 1-sided, 95% confidence limit.

Note that this is the only role for upper, 1-sided confidence limits in the analysis. Other questions are answered
using 2-sided confidence limits.

Analysis by computer without software for the analysis of cluster-sample surveys (of limited use). Such an
analysis can accurately calculate point estimates but not confidence limits or p-values. It cannot be used to
demonstrate with a known confidence if a threshold has been reached.

Without a computer, using critical values (not recommended): As in the TAS and the STH-TAS, the simplest
analysis of an ICSPM for the purpose classifying a survey population in regard to STH prevalence range is with
critical values and does not require a computer.®?! |In the context of the ICBPM, critical values refer to the
maximum number of STH-positive persons in the sample for each prevalence range, that gives 95% confidence
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that that true prevalence is not higher than that range. The follow table is taken from WHQ’s TAS-STH manual
(Table 3 and Annex 6 combined).®

The target sample size is 332. If the actual sample size happens to be no more than 10% higher than 332 (365),
then critical values in the 332-365 row can be used. If the actual sample size is more than 10% but less than 20%
higher (366-398), then the row for 366-398 can be used. If it is higher than 398, the critical values in the table
should not be used. The table is also not meant to be used when the sample size

Table 7. Critical cut-off values (number of STH-positive persons in the cluster-sample survey for a particular
risk group) for classifying an implementation unit by STH prevalence range (taken from reference 6).

Sample size Prevalence range
(persons with a valid | <2%? <10%" 10% to <20%° 20% to <50%° | >50%
stool exam result) Critical value ranges corresponding to prevalence range®®
332-365 0 0-20 21-48 49-144 2145
366-398 0 0-22 23-54 55-160 2161

*The level of power to demonstrate with 95% confidence that this threshold has been reached is lower than for the
other thresholds

>eThe level of power to conclude with 95% confidence that STH prevalence is in the indicated prevalence range is
75% or higher when STH prevalence is b) 5%, c) 13%, d) 41%.

cAssumes design effect=2.0.

Example: In all, 15 positive SAC are identified in a sample of 339, for an STH prevalence estimate of
15/339 = 4.4%. Table 7 shows that if there are 20 or fewer positive persons in a sample of 332-365, it
can be concluded with at least 95% confidence that STH prevalence is <10%.

Example: In all, 31 WRA are positive in a sample of 370, for a point estimate of 31/370 = 8.4%. The
conclusion can be drawn with at least 95% confidence that STH prevalence is <20%, since the critical
value range for this conclusion is 23-54. However, even though the point estimate of prevalence is
<10%, the number of positive WRA is too high to conclude with 95% confidence that prevalence is <10%.
Therefore, the IU’s prevalence-range classification is 210% to <20%.

Drawbacks of the critical-value analysis.

Making decisions about STH prevalence ranges in this way may be necessary in some circumstances, especially
if a quick, preliminary conclusion is needed, but it should not take the place of an analysis with the right
computer software provides more accurate results, for the following reasons:

e It needs to assume a design effect (in Table 7 it is assumed to be 2.0) but this design effect may not be
the design effect of the survey being analyzed. Even if 2.0 were the average design effect from several
surveys, the design effect of a particular survey be different.

e |t does not provide confidence limits, just a yes or no answer to the STH prevalence range question.

e If assumes a sample size that may not be the same as the actual sample size.
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e The critical values shown in reference 5 and shown here can be used only when the sample size is at
least 332 and not more than 398.

Analysis with a computer and software designed for the analysis of complex samples (best). To avoid the
drawbacks of using critical values, the survey analysis can be done with software designed for the analysis of
cluster-sample surveys. Confidence intervals and p-values cannot be correctly calculated without such software.
The code needed to take the survey design into account in shown in Annex 11 for Epi-Info 7 version 2.2.2.16
(which can be downloaded online free of charge), SAS version 9.4, IBM SPSS version 24 and Stata/IC version
15.1.

WHAT CAN BE LEARNED FROM SURVEYS WITH SAMPLE SIZE OF 332

This is the sample size that would normally be used at the IU level, although if the same sample size were used
for a survey conducted throughout a larger area, such as a region, the same questions could be answered with
approximately the same power and precision. It is the same sample size recommended in the WHO manual,
Assessing the Epidemiology of the STH during a TAS.® Assuming the same design effect of 2.0, this sample size is
expected in the ICSPM to provide the power specified in footnotes d of Table 7 to show with 95% confidence the
lowest STH prevalence range that has been reached, with these ranges defined as >50%, 20% to <50%, 10% to
<20%, and <10%. By doing this, it enables program managers to base PC frequency on WHO recommendations.
The ICSPM can also be used to answer the following additional questions, although its sample size was not
calculated specifically to answer them.

e Main question: What should the frequency of PC for STH be based on WHO STH prevalence ranges?
Additional questions:

e What is the prevalence of MHII? Note: a single ICSPM is not powered to determine if the <1% goal has
been reached.

e How does STH control compare among the three risk groups?

e If one or more STH prevalence surveys have been conducted previously, how much progress has been
made between surveys?

o How well have routine programs maintained the gains in STH control made by MDAs that included
deworming (such as MDAs conducted for LF or onchocerciasis).

e  Which of the STH worm species (Ascaris lumbricoides, hookworm (Ancylostoma duodenale and Necator
americanus and Trichuris trichuria) remains the most prevalent in each risk group?

e Whatis STH PC coverage in each risk group?
e What is the association between receipt of STH PC and STH prevalence and intensity?

e How does STH prevalence and treatment coverage differ between school-age children by whether they
attend school? If there is a substantial difference, program managers would be alerted to the risk of
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drawing conclusions about STH PC coverage or STH prevalence among all school-age children based only
on children in school

e What is the prevalence of wearing shoes and of household-level WASH practices that are risk factors for
STH? If not asked previously, the questions provide a baseline assessment of how widespread these
practices are and of how important it is to try to change them. If the prevalence of these practices was
measured previously, the survey would show the impact of efforts to change them.

CONCATENATE MULTIPLE ICSPM DATASETS TO DETERMINE IF THE <2% OR
<1% THRESHOLD PREVALENCE GOALS HAVE BEEN MET

As thresholds become lower (closer to 0%), the sample sizes needed to conclude with 95% confidence and
reasonable power that they have been reached increase. For example, WHO recommends a sample size of
1,692 target-age children for cluster-sample household surveys to determine if the prevalence of filarial
infection causing lymphatic filariasis is <2% and a sample size of 3,080 to determine if it is <1% (these sample
sizes decrease somewhat as survey populations decrease below 50,000 and 18,000, respectively, due to the
finite population correction).?! These surveys assume a design effect of 2.0 for survey populations >2,400.%
Therefore, the sample sizes are close to those that would be needed to demonstrate with 95% confidence and
adequate power in an ICSPM that the any-STH prevalence threshold of <2% (allowing PC to be stopped) and <1%
MHII (the goal for eliminating STH as a public health problem) have been reached.

Although it is desirable for prevalence threshold questions to be answered at the level of each IU (e.g. district),
sample sizes adequate for showing prevalence is <1% or <2% may be impractical at this level, especially if they
are needed for each risk group.

At higher administrative levels, such as the region, state, province or national level, concatenating the data from
multiple ICSPMs at the IU level could provide adequate power to determine if these low thresholds have been
reached. Each IU would be considered a separate stratum in this analysis and the results would apply to the IUs
considered a single population, not to any particular IU in the concatenated data set.

In such an analysis, it may be preferable to combine IUs with similar STH-PC delivery histories. For example, IUs
where PC has been offered through routine delivery platforms as well as in multiple MDAs with distribution of
deworming drugs at the household level might analyzed as part of one multi-EA dataset, whereas IUs where PC
has been offered only through routine platforms would be part of another. Otherwise, results from the datasets
could be difficult to interpret. For example, if results from the analysis of a dataset consisting of EAs with mixed
PC histories showed that elimination goal is close to being achieved, it might have been achieved by a
comfortable margin in the component EAs where routine PC delivery was supplemented by MDAs but not
achieved in EAs where STH PC is delivered only through routine platforms.

From a statistical perspective, unless the |Us in such an analysis have been randomly selected, the results cannot
be applied to larger populations (for example, to all IUs in the country that have had the same PC delivery
history as those in the analysis). However, arguing by analogy, the results would nonetheless provide an
evidence-based indication of the likely impact of STH PC in IUs that are not in the combined analysis but which
have had a STH PC history that is similar to those that are in the analysis.
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ANNEX 1. PREPARING A LIST OF HOUSEHOLDS TO BE SELECTED WITHIN
SEGMENTS (THE HOUSEHOLD SELECTION TABLE)

This list can be constructed by the survey planner using the following instructions or by using the Survey Sample
Builder (SSB) for ICSPM (Annex 12, can be downloaded at childrenwithoutworms.org/icspm-manual-resources).
The same list can be used throughout an ICSPM. A completed Household Selection Table is shown in Annex 12.

The list is used after all HHs in a segment have been numbered. It gives the number of each HH that should be
included in the survey sample and which risk group or risk groups should be selected household.

PSAC constitute the smallest of the three risk groups, so if there are enough HHs in the survey sample to provide
the target sample size of PSAC, these HHs will be more than enough to provide the same sample size of SAC and
WRA. There is no need to select a separate sample of HHs for each risk group.

To construct the list or use the SSB, the survey planner needs the following:

e Average HH size in the survey area (total projected population of the survey area from the last
census/total number of HHs).

e Target segment size in HHs

e Number of segments in survey sample

e Estimated proportion of the total population that each risk group comprises, referred to here
as pPSAC, pSAC, and pWRA.

These proportions are normally available from the census except for pPSAC which refers to a 4-
year age range (1-4). The census would normally provide the total number of 0-4 year-olds (5-
year age ranges). Thus, for pPSAC, the proportion of the population consisting of 0-4 year-old
children needs to be adjusted.?

For illustrative purposes the values shown below are calculated using data from the United
Nations, Department of Economic and Social Affairs, Population Division, Population Prospects,
the 2015 Revision, available at //esa.un.org/unpd/wpp/DataQuery/. Results shown are for low-
income countries as a whole as of 2016 but are also available for each country separately. If the
following values are not available locally, then they are available at the national level in this
online database:

e pPSAC! 11.8%
e pSAC 26.5%
e pPWRA 23.8%

! To estimate the proportion of the total population comprised of children 1-4 ears of age, the proportion who are 0-4 years
old (15.8% in the above UN data) is multiplied by 1-the proportion of children aged 0-4 years who are <1 year of age.
Because most deaths of children 0-4 years old are during the first year of life, the proportion of 0-4 year-olds who are <1
year old is estimated here to be roughly 25% (this percentage may be available in-country). Therefore, the value of pPSAC
in this example is estimated to be 0.158 x (1-0.25) = 0.11.8=11.8%.
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The list of HHs is then constructed as follows. Some of the values are illustrative and would be expected to
differ from one survey to another. Others are expected to be constant but could exceptionally be different in a
particular survey, such as target segment size (see Annex 3).

e Average number of household members per household in the survey area (from census data, which include

number of HHs and total population in @ach EA) .......cccieiriiiieicece e s 4.8? (A)
o Target segment Size in NOUSEROIMS «+++swrerreerrereuiiiiniisiiis e 50 (B)
o Number of segments in SUMNVEY SAMPIE ....ccicuiiii ittt e e e e s e ae e e e nraeeean 30 (C)
e Estimated total population in the segments included in the survey sample (AxBx C) .......... 7,200 (D)
e Estimated number of PSAC in these segments (DPSAC X D) ...uevveeeriiieeiiiieeeeieee et 850 (E)
e Estimated number of SAC in these segments (PSAC X D) .occuveeeivciieie e 1,908 (F)
e Estimated number of WRA in these segments (BWRA X D)....ovevvcieieiiiiiee e 1,714 (G)
e Target sample size in each risk group needed for the analysis ........ccccccveeeeciieeeeciiee e, 332 (H)
o Estimated NON-TESPONSE A ..cciccuiieiiiiiiie et et et e et e e e etre e e e e bte e e e srteeeesabteeesssteeessseeeeennses 0.15 (I)
e Target sample size for each risk group in the survey (H)/(1-1)..cccooveevrieciecrieireeceeceecee e 391 ()
e Sampling fraction of all HHs in sample needed to reach the sample size for PSAC (J/E) ................ 0.46 (K)
e Sampling fraction of HHs selected for PSAC to reach sample size for SAC (J/(FXK) ...ccoveerreereenenee. 0.45 (L)

e Sampling fraction of HHs selected for PSAC needed to reach sample size for WRA (J/(GxK)) ....... 0.50 (M)

e Sampling interval for PSAC among all households in each segment (1/K) ....ccocoeevvveeeeeecveeccreeenee. 2.18 (N)
e Sampling interval for SAC among households selected for PSAC (1/L) .ocoveveeveeieeecieecreenreeveenne 2.25 (0)
e Sampling interval for WRA among households selected for PSAC (1/M) .....cooeveeeveeiieecreenreereenne 2.02 (P)

Use the method described in Step 6 on page 16 to select HHs systematically from a list of HHs using the sampling
interval k, where k=the value designated by (N) above. These are the HHs where all PSAC are eligible for the
survey sample. If k=2.18 (as in this example), then (1/k) x 120 = 0.459 x 120 = 55 HHs will be selected.
Remember that, on average, about (1/k) x 50 = 0.459 x 50 = 23 HHs (in this example) will be selected from within
the segment selected for each cluster in the survey sample if the segments have an average size of about 50
HHs.

Next, among the HHs where PSAC are to be selected, a subsample of subsample is selected in which SAC will
also be eligible for the survey. To do this, the HHs already selected for PSAC can be re-numbered 1 to

2 Typical value. Actual value is available from census data.
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approximately 55, with the subsample systematically selected using the sampling interval whose value is
designated above by (0). For WRA, the same process is followed using the sampling interval designated above
by the value (P).

The subsample of HHs for WRA (among those chosen for PSAC) is selected similarly, using the sampling interval
P. When complete, these selections provide the information for completing Table 6.

SSB for ICSPM offers some features that go beyond the above calculation. One is that instead of assuming that
PSAC are the smallest survey population and therefore the one that generates the survey sample size in HH, It
could therefore be used for an STH prevalence survey in which, exceptionally, there were a smaller survey
population, or for a survey measuring a different indicator altogether in more than one risk group

ANNEX 2. RANDOM NUMBER TABLE

The following steps describe how to use a Random Number Table to randomly pick one segment from a
selected subunit:

1. Make sure you have assigned each segment in the subunit a unique number (i.e. 1, 2, 3....total number
of segments in the subunit).

2. Determine how many digits you need your random number to have. This number will be equal to the
number of digits in the total number of segments (e.g. if there are 5 segments then your random
number will need 1 digit, whereas if there are 11 segments, your random number will need 2 digits).

3. Close your eyes and use a pointed object, such as a pen or pencil, to touch the random numbers in the
table. Your starting point is the number closest to where you touched the Random Number Table.

4. Read the number of the digits required from left to right, starting with the number that is closest to the
tip of your pen. Discard numbers that are larger than the total number of segments in the subunit.
Continue reading from left to right until you find a number that is equal to or less than the total number
of segments. This number will correspond to the selected segment. If two segments are to be sampled
within a subunit, one continues until two unique numbers falling in the range from 1 to the total number
of segments associated with the subunit have been selected.

5. When selecting a random number from the table, if you reach the end of the row and none of those
numbers are viable, continue reading on the next row until you find a number that is less than or equal
to the total number of segments.

Example:

Suppose there are a total of 5 segments associated with a sampled subunit. This means you need to
pick a random number between 1 and 5. Because the total population number has 1 digit you will
need to read only 1 digit from the random number table. Close your eyes and touch the random
number table with the tip of a pen. Read the number that is closest to the tip of your pen. Suppose
your pen lands on the number “6.” This means your selected number is 6; however, because the
number 6 is > 5, you must choose again. This time suppose your pen lands on the “3.” This means
that the segment to which you assigned the number 3 is selected for the survey.
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ANNEX 3. IF EA SPREADSHEETS AND MAPS ARE NOT AVAILABLE

Try hard to obtain them before concluding they are not available. MOH staff may not be familiar with using
Enumeration areas (EAs) as clusters (primary sampling units) or with requesting EA spreadsheets and maps from
the census office. What they may be used to instead is using lists of villages, towns, and urban neighborhoods
with their populations that they and other ministries receive from the census office. The EPI coverage survey
(before the 2015 revision), which was usually conducted by MOH staff, used these lists. Thus, there may be
some hesitation about using EAs due to lack of familiarity. A failed first try at obtaining the EA documents may
just be due asking at the wrong office or to a misunderstanding about what is needed. A letter from the MOH
briefly describing the purpose of the survey and approving it may be expected. Before trying a second time,
and if a DHS or MICS survey has been conducted in the last few years, it may be worth looking at the sampling
chapter of the survey report of the survey. If EAs were used as PSUs in the survey (they almost always are) then
the EA information needed exists. The DHS or MICS report may also include a list of persons involved, including
at the census office. Contacting them may be of help in obtaining the information needed on EAs.

It is important to keep in mind that the census is not conducted solely to provide census. Another reason is to
provide an updated sampling frame for surveys conducted during the intercensal period.

Also, field-experienced census office staff bring relevant experience to ICBPM teams. This chance to participate
in intercensal surveys is usually appreciated and can be made known when the census office is first contacted.

If the EA documents are truly not available, then lists of villages, towns and urban wards or neighborhoods in
the survey area with their size in total population or HHs can be used instead as clusters in the first-stage
sampling frame (as primary sampling units). The segmentation approach described in this manual can still be
used, but would require or benefit from modifications. Modifications to consider are:

e Convert the Primary Sampling Unit measure of size from total population to households. If the only
available measure of size for villages, towns, and urban neighborhoods is total population, then it should be
converted to HHs by dividing total population by average household size using the best estimate of average
household size for the survey area. Size is subsequently converted to segments as shown in Table 4.

¢ Increase target segment size. The larger a selected cluster is in number of segments, the more difficult and
time-consuming segmentation becomes. By increasing target segment size from 50 HHs to, for example, 75
or even more, survey teams would spend more time selecting HHs within the selected segment, but less
time segmenting since fewer segments would be needed, potentially decreasing the workload for survey
teams.

e Ensure the size in segments of each PSU on the first-stage sampling frame is smaller than the sampling
interval. If the first-stage sampling interval in segments is less than or equal to a cluster’s size in segments,
then the cluster becomes a “certainty unit,” meaning that it is forced into the survey sample because in
stepping through the sampling frame with systematic sampling it will necessarily be chosen. Any part of the
sampling frame that is forced into the sample should be treated as a separate stratum, but for purposes of
calculating variance, there need to be at least two clusters in each stratum. The analysis of the survey
would then need to be weighted and critical values could not be used in the analysis. Stratification is
commonly used in survey designs and can increase the efficiency of sampling but leaving certainty units on
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the first-stage sampling frame of an ICPSM introduces complications that are best avoided. Because of their
small size, it is unlikely EAs would be certainty units. It is more likely that villages or urban subdivisions
would be certainty units, especially in less-populous districts, where the sampling interval would be smaller.
If there are certainty units on the sampling frame, it is best to divide them into two or smaller parts, which
would then become separate clusters.

As an example of certainty units, suppose that Village V has a size of 12 segments on the sampling frame and
that the sampling interval is 12 or less. In this situation, there is no way that the systematic selection of
clusters can “step over” Village V and leave it unselected. Village V is thus forced into the sample, becoming
a certainty unit. To avoid this, Village V could be divided into two parts that would become separate
clusters, V1 and V2. This could be done with a map, aerial photo or satellite image. If V1 and V2 appeared to
be of about equal size, they could each be assigned a size of 6 segments. If one seemed larger than the
other, they could be assigned different sizes, for example V1 could be 8 segments in size and V2 4 segments
in size. If no map, aerial photo or image were available, V1 could just be defined as the southern half of
Village V and V2 as the northern half, with the dividing line to be traced in the field.

e Segmenting in stages. If the sampling interval is large (expected in survey areas with large populations)
then it may lead to the selection of clusters that are large in size in segments but not certainty units because
the sampling interval is even larger. In this case, survey teams may be faced with the task of dividing a
cluster into more than 4-5 segments. In this case, segmentation in stages may be helpful.

As an example, suppose that a cluster selected for the survey sample (likely a town or large village) is 12
segments in size. It is normally difficult to divide a PSU into this many segments as a single step. However,
landmarks are available that allow the PSU to be divided into 4 areas of approximately equal size in
households. The survey team could randomly select one of the four areas, divide it into 3 segments of
approximately equal size in households and then randomly choose one of these as the segment in which
households for the survey sample would be selected.

Note that if the cluster where any SAC; lives were initially divided into 12 segments, the chance that the
segment would be chosen in which SAC; lives would be 1/12. By segmenting in stages, this probability
remains the same: the chance of selecting the 4-segment area where SAC; lives = 1/3 and the chance that
his or her segment is selected given the selection of the 4-segment area = 1/4, for a probability of 1/12 (1/3
x 1/4) that the segment where SAC, lives is selected given the selection of the cluster.

Segmenting in stages may save work compared to dividing a large cluster into multiple segments as a single
step, but still takes more time and work than segmenting smaller clusters, such as when clusters are EAs.
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ANNEX 4. THE SURVEY DESIGN PRODUCES AN EQUAL-PROBABILITY SAMPLE
OF EACH SURVEY POPULATION (PSAC, SAC, AND WRA)

If villages, towns, and urban neighborhoods are used as PSUs, they can be

substituted for EA.

P(PSACj)

P(EA4))

P(segment;|EA;)
P(HH,|segment;)

P(PSAC,|HH;)

Y. segments;

segmentsj

m

fPSAC
fSAC

fWRA

Probability of selecting any PSAC, in HH,, in segment; of
EA;.
J

Every PSAC in the survey area is identified with a unique set
of subscripts.

Probability of selecting E'A;

Probability of selecting segment; given the selection of

EA;

Probability of selecting HH,, given the selection of
segment;

Probability of selecting PSAC, given the selection of HH,

Cumulative sum of the number of segments in all EAs on
the sampling frame

Number of segments in E4;
Number of EAs selected for survey sample

Sampling fraction of HHs within segments for the least
populous risk group (assumed here to be PSAC)

Sampling fraction of HHs selected for PSAC where SAC are
also selected for the survey sample.

Sampling fraction of HHs selected for PSAC where WRA are
also selected for the survey sample.
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P(PSAC;y,) = P(EA;) x P(segment;|EA;) x P(HHy|segment;) x
P(PSAC,|HH,)

( segments;

m Zsegmentsj) (segments ) (fPSAC)(l)

m(fpsac)
Y. segments;

Note: P(PSAC]-W) is the same for all PSAC in the survey area.

P(SACjy) = P(EA)) x P(segment;|EA;) x P(HH|segment;) x
P(SAC,|HH,)

segments;
= m
). segments;

) (Segments ) (fpsac) fsac)(1)

m(fpsac)(fsac)
Y. segments;

Note: P(SACjikl) is the same for all SAC in the survey area.

P(WRAjl-kl) = P(EAj) X P(segmenti|EAj) x P(HH, |segment;) x
P(WRA,|HH,)

segments;
). segments;

) (segments ) (fpsac) fwra) (1)

m(fpsac)(fsac)
Y. segments;

Note: P(WRA;;, ) is the same for all WRA in the survey area
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ANNEX 5. CONSENT STATEMENT (TO BE MODIFIED AS NEEDED)

If person asked to provide stool sample is a woman of reproductive age:

“We are asking you to take part in a survey to learn how common intestinal worm infections are in this district.
This information will help the Ministry of Health to know how well it is doing in efforts to treat and prevent
these infections. If you agree to take part in the survey, we will ask you to provide a stool sample in a container
that we will come by to pick up later in the day or tomorrow morning. We will also ask you some questions
about treatment that you may have received for intestinal worms and things you and your family might do that
increase the risk of infection. There is no risk to you, and we will not tell anyone the results of your stool exam.
You do not have to take part in the survey. If you have any questions about the survey, you can contact [NAME
OF PERSON, CHIEF MEDICAL OFFICER OF DISTRICT OFTEN A GOOD CHOICE]. You will not be in trouble if you say
“no.” Do you want to take part?”

Note: Modify statement as needed according to whether stool exam results and/or treatment will be available

Yes . No

If person asked to provide stool sample is a preschool-age child: Obtain consent from parent or other principal
adult caretaker:

“We are asking permission for NAME OF CHILD to take part in a survey to learn how common intestinal worm
infections are in this district. This information will help the Ministry of Health to know how well it is doing in
efforts to treat and prevent these infections. If you agree to take part in the survey, we will ask you to assist in
providing a sample of NAME OF CHILD’s stool in a container that we will come by to pick up later in the day or
tomorrow morning. We will also ask you some questions about treatment that NAME OF CHILD may have
received for these worms and things that the child and family might do that increase the risk of infection. There
is no risk to NAME OF CHILD, and we will not tell anyone the results of NAME OF CHILD's stool exam. NAME OF
CHILD does not have to take part in the survey. If you have any questions about the survey, you can contact
[NAME OF PERSON, CHIEF MEDICAL OFFICER OF DISTRICT OFTEN A GOOD CHOICE]. You and NAME OF CHILD will
not be in trouble if you say “no.” Do you want the child to take part?”

Note: Modify statement as needed according to whether stool exam results and/or treatment will be available.

Yes . No

Note: Modify statement as needed according to whether stool exam results and/or treatment will be available.
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If person asked to provide stool sample is a school-age child. Obtain consent from parent or principal adult
caretaker:

“We are asking permission for NAME OF CHILD to take part in a survey to learn how common intestinal worm
infections are in this district. This information will help the Ministry of Health to know how well it is doing in
efforts to treat and prevent these infections. If you agree to take part in the survey, we will ask NAME OF CHILD
to provide a sample of stool in a container that we will come by to pick up later in the day or tomorrow morning.
We will also ask you and NAME OF CHILD some questions about treatment that NAME OF CHILD may have
received for these worms and things the child and family do that could increase the risk of infection. There is no
risk to NAME OF CHILD, and we will not tell anyone the results of NAME OF CHILD’s stool exam. If you have any
questions about the survey, you can contact [NAME OF PERSON, CHIEF MEDICAL OFFICER OF DISTRICT OFTEN A
GOOD CHOICE]. You and NAME OF CHILD will not be in trouble if you say “no.” Do you want the child to take
part?”

Yes . No

Note: Modify statement as needed according to whether stool exam results and/or treatment will be available.
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ANNEX 6. QUESTIONNAIRE FOR STH PREVALENCE AND INTENSITY ONLY

Household Survey to Measure the Prevalence and Intensity of STH Infection. For use only in households selected for the survey sample.

Interviewer Code: || | District # | | Sub-district # | | | EA#H:| | | | HH#]| | | |
Date : | | [/] | |/] | | | | Head of HH: Risk group(s) to be included (circle one or more)': PSAC SAC WRA
Present ID#
Age . e . If not present, | When callback If stool See explanation below.*
Circle if risk at first L. .
e (Years) L when expected? | visit(s) made? Consent sample Day/month/ Write ID# below and on stool
List first e group to be If SAC: visit? (If . ; - ) e
99” if > . . A= by laterin |A=by early given? not approximate hour| container. Also, write first name and HH number
name of selected in Attended yes, skip . K .
# Sex | 50 but . day evening If not or NP2 | obtained, [(1-24) when stool on stool container.
all HH this HH. If |school on last to .
exact B= by next B=next go to next HH | reason.? Go specimen
members not, next HH | school day? | consent R . .
ageun-| - ber question) morning morning member to next HH produced If unique label or barcode also used, place under
known C=Neither C=not made member. ID number and on stool container
M OF PSAC SAC | Yes [ONo [0 | Yes [(INo AlBO Yes [INo [J
1 WRA ABOcO R Y Y R Y O R |
O DK I O cd NP
M OF PSAC SAC | Yes CONo O | Yes CONo ACOBO Yes CINo [
2 WRA A[BOcO Y A ) A oy
O DK I O c NP [
M OF PSAC SAC | Yes CONo O | Yes CONo ACOBO Yes CINo [
3 WRA ABOcCO R Y Y R Y O R |
O DK I O cd NP
M OF PSAC SAC | Yes [ONo [J | Yes [CINo AlBO Yes [INo [J
4 WRA A[BOcO Y A ) A oy
O DK O c NP [
M OF PSAC SAC | Yes CONo O | Yes CONo ACOBO Yes CINo [
5 WRA ABOcCO R Y Y R Y O R |
O DK I O cd NP
M OF PSAC SAC | Yes [ONo [0 | Yes (OINo AlBO Yes [INo [J
6 WRA A[BOcO Y A ) A oy
O DK I O c NP [
M OF PSAC SAC | Yes OONo O | Yes CONo ACOBO Yes CINo [
7 WRA ABOcCO R Y Y R Y O R |
O DK O cO NP [
M OF PSAC SAC | Yes [ONo [J | Yes [(OINo AlBO Yes [INo [J
8 WRA A[BOcO Y A ) A oy
O DK I O cOd NP
M OF PSAC SAC | Yes CONo O | Yes CONo ACOBO Yes CINo [
9 WRA ABOcCO R Y Y R Y O R |
O DK I O cO NP [
1PSAC: Preschool-age children (1-4 years). 2NP=not present, unable to ask. 31) HH member did not have enough time. |*ID#. Enter 9 numbers: Sub-district (see numbered list), EA number,
SAC: School-age children (5-14 years). 2) Not present at callback and did not leave |HH number, and HH member number. Fill in all spaces. For example,
WRA: Women of reproductive age (15-49 sample 3) Refused 4) Unable. 5) Other. enter EA25 as 025 and household number 3 as 03.
years)




Integrated Community-Based Survey for Program Monitoring, version 2.2

46

ANNEX 7. PC COVERAGE QUESTIONS AND A KAP QUESTION THAT CAN BE PRINTED ON BACK OF ANNEX 61

COPY FROM
OPPOSITE SIDE

Examples of additional questions. Edit so they apply to specific circumstances of survey. Use only if applicable.

“At the beginning of this year’s IS THIS PERSON IF SAC IN DISTRICT If PSAC. TO If ‘YES’: IF WRA. “IF YES”: “IF YES”:
rainy season, a drug distributor WEARING SHOES | WITH SCHOOL-BASED | PRINCIPAL “Where | “Were you Were you “Did you
List first came by households with pills to AT TIME OF STH PC: “At the CARETAKER: “In | did you | seen for given pills to | swallow the
" name of treat lymphatic filariasis and a IF “YES”: | INTERVIEW? beginning of the the last year, did| obtain antenatal care| treat pills?
all Age pole for measuring height. Were | “Did you | (OBSERVATION OF | school year, were you | you treat the medi-| at any time intestinal
household | (years) you given pills by the drug swallow the | INTERVIEWER) given a pill at school to| [NAME] with cine?” during the last| worms?”
members distributor?” pills?” treat intestinal medicine for (SEE year?
(PRINCIPAL CARETAKER ANSWERS worms?” ALL SAC intestinal CODES3)
FOR ANSWER FOR worms?”
CHILDREN AGED <10 YEARS).2 THEMSELVES.
Yes [ No I |Yesd No O Absentd Yes(D No OO DK O es(] No OO DK I Yes[] No OJ Yes(d No OO |Yes No O
! YestJ No T DK LI Absent [J DK O Not seen [J Absent O] Absent O] DK O DK O K O
Yes No OJ Yes(O No OO DKO JesO No O DK O YesU No OO | YesOO No O |yesD No O
2 Yesd No OO DK O Absent OJ DK O Yes [0 No O Absentd Absent [ Absent [ K O K O DK O
Yes(O No O Yes(OJ No O DK |es No OO DK O Yes No O Yes(D No OO |Yesd No I
3 Yes[d No [0 DK O Absent OJ 0K O Yes (1 No O Absent[d Absent [ Absent [ 0K O DK O 0K O
Yes(D No OJ YesTO No O DK [esO No O DK OJ YesD No O | YesO No O [ves(] No OJ
4 Yes[J No [0 DK O Absent (I DK O Yes (1 No OO Absent[d Absent O Absent [ DK O DK OO DK O
Yes(D No O Yes(OD No O DK |esd No OO DK O YesD No OJ Yes(O No OJ |vesd No O
5 Yes[J No [0 DK O Absent (I DK O Yes (1 No OO Absent[d Absent O Absent [ K O DK O DK O
Yesd No OJ YesJ No O DK O |resd No O DK OJ Yes( No [0 |YeYesT] No Oves 3 No O
6 Yes[d No [0 DK O Absent OJ DK O Yes (1 No OO Absent[d Absent O Absent [ DK OJ DK OJ DK O
Yes(D No O Yes(OD No O DK |esd No OO DK O Yes No O Yes(O No O |vesd No O
7 YesD No OO DK O Absent OJ DK O Yes [0 No O Absentd Absent [ Absent [ K O DK O DK O
YesO No O YesO No O DK O |resd No O DK O Yes No [0 | YesD) No OJ |ves g No O
8 Yes[J No [0 DK O Absent (I DK O Yes 00 No O Absent] Absent [ Absent [ DK O DK O 0K O
YesO No O YesO No O DK |esO No O DK OJ YesO No [J fves No O fyesy Np
9 Yes(D No 0 DK O Absent OJ DK O Yes (1 No [0 Absentd Absent [ Absent [ DK O DK OJ DK O

L1f not placed on the back of the page used for the questionnaire in Annex 6, the district, sub-district, EA and household humbers need to be added.

2 Since LF MDAs are conducted in different ways, this question may need to be modified accordingly. Often MDA drug distributors go door to door. If the MDA included
ivermectin, was “integrated” by also treating schistosomiasis with praziquantel or trachoma with azithromycin, then the drug distributor would have carried a height stick (like
a meter ruler but longer) for measuring height, which was used to determine drug dosage. If the height stick was used, it is a memorable and specific part of the MDA and
worth mentioning for recall purposes. If there was a non-LF MDA (other than in school) that included a deworming drug, this column could be modified accordingly.

3Codes: 1) Pharmacy. 2) Street or market vendor. 3) Health facility. 4) Other.
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ANNEX 8. HOUSEHOLD-LEVEL WASH QUESTIONS FROM UNICEF’S MICS6 RELATED TO STH RISK FACTORS.!

TO BE ANSWERED BY ANY ADULT HOUSEHOLD MEMBER District # |__|

Sub-district #: | | |
(Can also attach label or bar code for household here)

EA#: ||| HH#|__[__|__|

Circle answer

1) Flush / pour flush (—WS17) 2) Pit latrine 3) Composting toilet

WS112 What kind of toilet facility do members of your household use? 4) Bucket (—»WS17) 5) Hanging toilet/hanging latrine (—WS17)
5) No facility/bush/field 6) Other (—WS17)
WS12 Has your (answer from above) ever been emptied? 1) Within Ias't 5 years 2) More than 5 years ago 3) Don’t know when 4)
Never emptied 5) DK
The last time it was emptied, where were the contents emptied to? 1? Removed by seere provider. 2) Emptied by household to a covered
WS13 . . . pit 3) to uncovered pit, open ground, water body
Probe: Was it removed by a service provider?
4) Other
WS17 How many households in total use this toilet facility, including your own 1) Number of households (if less than 10):
household? 2) Ten or more households 3) DK
Observed: Fixed facility observed (sink/tap) 1) in dwelling 2) in yard/plot
3) Mobile object observed (bucket/jug/kettle)
Can you please show me where members of your household most often wash . . .
HW1 . ) Not observed: 4) No handwashing place in dwelling/yard/plot (—HWS5)
their hands? Record result and observation. o
5) No permission to see (>HW4)
6) Other reason (—HWS5)
Observe presence of water at the place for handwashing. Verify by checking 1) Water is available.
HW2 the tap/pump, or basin, bucket, water container or similar objects for presence | 2) Water is not available
of water. 3) Not able to check
HW3 Is soap or detergent present at the place for handwashing? 1) Yes, present (—»HW?7) 2) No, not present (—HWS5)
1) In dwelling. 2) In yard/plot 3) Mobile object (bucket/jug/kettle)
HW4 Where do members of this household most often wash their hands? 4) No handwashing place in dwelling/yard/plot.
5) Other
HW5 Do you have any soap or detergent in your house for washing hands? 1) Yes
y y s0ap gentiny & ' 2) No (STOP)
HW6 Can you please show it to me? 1) Yes, shown 2) No, not shown
HW?7 Record your observation. Record all that apply. 1) Bar or liquid soap 2) detergent (powder/liquid/paste)
Vegetables Do you usually wash vegetables with water before eating them raw? 1) Yes 2)No 3)Don’t know.

1) Questions WS11-HW7are taken from UNICEF’s MICS6 household questionnaire (http://mics.unicef.org/tools?round=mics6). 2) Variable names are the same as in the

MICS6 questionnaire.
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ANNEX 9. TABLE SHELL FOR RECORDING STOOL EXAM RESULTS

11-digit ID number written on stool container:

District |__| Sub-district |__||__ | EA |__||__| || HH|__| |__ll__]| HHmember# |__|_|
First name as written on container HH number written on container

Merging label or barcode (if used)

Laboratory technician number. | |

Specimen refrigerated as means to preserve it before stool exam? Yes | | No | |

If yes, when: Month |_| |_| Day|__|__| Approximate hour (1-24) | _|__|

(Note: If no specimen refrigerated, can delete this question.)

Mini-FLOTAC used to preserve specimen? Yes |__ | No |__|

If yes, when: Month |__| |__| Day |__|__| Approximate hour (1-24) | _|__|
(Note: If mini-FLOTAC not used in survey, can delete this question.)

Stool exam: Day/month: |_||__| |__||__| Time finished: Hour: |_| |_| Minutes |__| |__|

STOOL EXAM RESULTS

Moderate-intensity Heavy-intensity
Eggs/slide | Eggs/gram infection infection

Yes No Yes No

Ascaris lumbicoides

Trichuris trichiura

Hookworm

Valid stool exam? Yes [INo [ If “no,” why invalid?:

Other parasites identified: Yes [INo [ If “yes,” explain:
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ANNEX 10. TABLE SHELL FOR PARASITOLOGIC RESULTS IF ANALYSIS BASED
ON CRITICAL VALUES

Survey area:

Preschool- School-age r(\eN(r)c:TjiZt(i)\fe
age children children P age

Sample size

Prevalence of STH infection
Any
Light
Moderate
Heavy
Moderate to heavy
Number of positives, any STH infection

According to critical-values in Table 7, lowest
prevalence range into which survey area can be placed
with 95% confidence (<2%, 22 to <10%, 210% to <20%,
220 to <50%, or “none demonstrated.”)

Prevalence of Ascaris lumbricoides infection

Any

Light

Moderate

Heavy

Moderate to heavy

Prevalence of hookworm infection
Any
Light
Moderate
Heavy
Moderate to heavy

Prevalence of Trichuris trichuria infection
Any
Light
Moderate
Heavy
Moderate to heavy
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ANNEX 11. ANALYSIS CODE FOR COMMONLY USED STATISTICAL PACKAGES

THAT TAKE THE CLUSTER-SAMPLE DESIGN OF THE ICSPM INTO ACCOUNT
(added to manual 5/12/2019

e Stratum. If all clusters in the survey are selected from the same sampling frame (for example, from a list of all
EAs in a district), then the data are considered to come from a single stratum and all observations would have
the same value for the stratum variable. However, if a dataset set consists of data with clusters chosen from
different sampling frames, the stratum variable would have more than one value. The latter situation would
arise if STH prevalence surveys are conducted in multiple districts and the survey data are then concatenated in
a single dataset in order to determine if the STH elimination goal or stop-PC threshold has been reached in the
districts, considered as a single population (the reason this might be done is that the sample size in a single
district, as proposed in this manual, would be too small to show that such low thresholds have been reached).

In this case, observations from the same district would have the same the stratum variable value, but
observations from different districts would have different values. If results for separate strata are needed in the
analysis of a multi-strata dataset, then the strata need to be selected separately or the analysis needs to be a
cross-tabulation providing stratum-specific results.

o Weight: The survey design described in this manual is self-weighting within strata and risk groups, meaning
that all members of each risk group in each stratum have the same probability of being selected in the survey
sample. If results in a single stratum are being analyzed, “1” can be entered for all records as the value of the
weight variable; estimates of proportions and their confidence limits will be correct. The only reasons to enter
the actual weight (the reciprocal of the probability of selection) are 1) if estimated population totals are needed
(for example, not only estimated STH prevalence among PSAC but also the estimated number of PSAC in the
survey population) and 2) if there is more than one stratum (for example, if multiple, district-level surveys are
concatenated). In this last case, sampling weights would differ from stratum to stratum and the analysis would
require use of the weight variable for results for each stratum to count as much as it should when considering
the strata as a single population.

e Upper, 1-sided 95% confidence limit (CL). The main purpose of the survey is to show the lowest STH
prevalence range the survey population can be said to be in with 95% confidence. In making this determination,
it does not matter how low STH prevalence might be, only how high it might be. Therefore, the relevant statistic
is the upper, 1-sided 95% CL. If, for example, this CL is 18.2%, then it can be concluded with 95% confidence that
STH prevalence is <20%. To conclude that it is <10%, the upper, 1-sided 95% confidence limit would need to be
<10%. In this example, it is not <10% but is <20%. Therefore, it can be concluded that the lowest STH
prevalence range in which the survey population can be classified with 95% confidence is 10.0% to <20.0%. To
calculate the upper, 1-sided, 95% CL, the setting for alpha needs to be changed from 5% (usually the default
setting) to 10% or, equivalently, the level of confidence can be set at 90% (default setting is usually 95%). It is
still correct to calculate 2-sided CLs. If the upper, 2-sided, 95% CL is less than an STH threshold value, it can be
concluded the threshold has been reached. However, since the upper, 1-sided 95% CL is somewhat lower, using
it provides more power for determining if a threshold has been reached. The upper, 1-sided, 95% CL is the right
statistic in analyzing the ICSPM only for deciding if STH prevalence thresholds have been reached.
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e Finite population correction (FPC). Because it narrows CLs and increases power, the FPC is often incorporated
into the analysis when the number of PSUs in the survey constitutes a substantial proportion of the total
number of PSUs on the sampling frame, with “substantial” defined as >10% or >5%, depending on the source. It
is not expected that the proportion will often be this high in an ICSPM. If it is, those doing the survey analysis
may want check if and how their survey analysis software includes the FPC.

e Method for calculating confidence intervals (Cls). As point estimates of proportions near 0% and 100%,
symmetrical Cls, such as those produced by the Wald method, become increasingly inaccurate. When the
estimated proportion is low enough, the lower confidence limit of a symmetrical confidence interval can extend
below zero, with the upper confidence limit substantially underestimating the true upper confidence limit. In
these situations, asymmetric Cls, such as those produced by the Wilson and logit methods, are more accurate.
Either of these methods is recommended for general use in estimating proportions, even when proportions are
not close to 0% or 1%.

Variable names in the following code examples and their meaning (different variable names can be use if they
have the same meaning:

Variable name Meaning

STH_result The stool test result for an individual in the survey sample
district Stratum variable

EA Enumeration area: the PSU (cluster) variable

WT Sample weight

Risk_group Values are PSAC, SAC and WRA

Epi-Info 7 (version 7.2.2.16)

Notes: This is the first version of Epi-Info 7 offering the option of asymmetric Cls around proportions in the
analysis of complex samples and the choice of 95% or 90% confidence limits (corresponding to alphas of 0.05
and 0.10). These options are available in this version of Epi-Info 7 only through the Dashboard and only for
frequencies, not tables. Possibly these options will be extended in the future to Classic Analysis and to the
Complex Sample Tables command in Dashboard.

In the Dashboard canvas, select the dataset, apply any needed filters using select the “Data Filters” window on
the right side of the canvas, including the risk group being analyzed. If the dataset includes more than one
stratum (e.g. district) and the analysis is meant to be confined to a single stratum, then the stratum of interest
should be selected also. After the data filters have been entered, right-click to select “Add Analysis gadget.”
Within the “Add Analysis Gadget” menu, click on “Advanced statistics,” then on “Complex Sample
Frequencies.” With the variables and settings in the diagram below (Confidence Interval Type = logit and Level
of Confidence = 90%, pressing “OK” will return the upper, 1-sided, 95% logit (asymmetrical) confidence limit for
STH result. The STH-prevalence range within which this confidence limit falls is the lowest range the survey
population can be said to have reached with 95% confidence. For the 95% confidence limit around estimated
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proportions, such as STH treatment coverage, set the level of confidence at 95%. The default confidence
interval type is “WALD.” It should be changed to “Logit.”

If the analysis applies to a single stratum and if estimated risk-group populations are not needed, then
“Weight” can be left empty or given a value of 1 (see above note on weight).

Complex Sample Frequencies

Variables EAVEVETolel

S Frequency of:
C
D|.)p|dy STH_result v
Change display options.
Weight
z WT v
Data Filters
Set data filters for this gadget. Stratify by:
district v
PSuU:
EA v

Confidence Interval Type:

Logit v

Level of Confidence:
90% -

Note that “Stratify by” asks specifically for the stratum variable. It does not produce a cross-tabulation. For
example, “Stratify by sex” does not produce separate results for males and females; it provides a single set of
results from an analysis in which males and females are mistakenly considered separate strata in the sample
design. If the data set is for a single district and has no variable for stratum has yet been created, it needs to be
created, for example with the statement: district="name of district”. Then “district” would be entered as above
in the “Stratify by” field. The code will not run without a variable name in this field.
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SAS (version 9.4)
Sample code:

DATA aa; SET {address and name of SAS dataset);
RUN;

PROC SORT DATA=aa;
BY district risk_group;
RUN;

PROC SURVEYFREQ DATA=aa;

STRATA district;

CLUSTER EA;

WEIGHT WT;

TABLES STH_result / DEFF CL (TYPE=Wilson) alpha=0.1;
BY district risk_group;

RUN;

Notes:

If the analysis applies to a single stratum and if estimated risk-group populations are not needed, the WEIGHT
statement can be left out or retained with WT given a value of ‘1’ for all records. See above note on weight.

The STRATA statement is needed only if the analysis includes more than one stratum. If a single stratum
(usually district) is analyzed, then the statement is not needed. However, there are advantages in keeping the
STRATA statement as a reminder of the sample design and so it ready to use when needed.

To include the design effect and confidence limits in the output, add them as options in the TABLES statement,
as above. ltis also here that alpha is specified (if none is specified, the default is 0.05). Alpha=0.1 provides the
upper, 1-sided, 95% confidence limit. As explained above, for other proportions alpha should = 0.05.

SAS allows for the method used for calculating confidence limits to be selected with (TYPE=...) following “CL” as
a TABLES option. If no method is selected (i.e. if TYPE=... is left out), then the default method is the Wald
method. For the reasons given above, it is not the best choice. In analyzing multiple ICSPM survey datasets,
little difference in 95% confidence limits or in the 1-sided, upper 95% confidence limit was noted between the
Wilson and logit methods at point estimates as low as 0.6%. All produce asymmetric confidence intervals. The
Wilson method has been recommended as the best method for most purposes but the logit could also be
used.?
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IBM SPSS (version 24, release 24.0.0.0)
With wizards
Dataset management:

After SPSS is opened, the user is asked to navigate to and select the dataset to be analyzed. If it is not already an
SPSS (*.sav) database, it is converted to one and can be saved as a *.sav file. The *.sav database is in the form of
a spreadsheet, with tabs for different functions at the top.

Data filtering is done using the “Data” tab and then the “Select cases” option. Unless separately printed results
are preferred, there is no need to filter by district or risk group since risk group and district-specific results can
all be displayed in the same output table.

Create an analysis plan

Click the “Analyze” tab, then “Complex Samples,” then “Prepare for Analysis,” which opens the “Analysis
Preparation Wizard” on the “Welcome to the Analysis Preparation Wizard” page.

On this page, select “Create a plan file,” then “Browse.” On the page that opens, give the analysis plan a name
and specify where to save it using the “Look in” feature. Then press “Save,” returning to the “Welcome to the
Analysis Preparation Wizard” page. Press the “Next” button, which opens the “Stage 1: Design Variables” page.

#8 Analysis Preparation Wizard >

Stage 1: Design Vanables

Inthis panel you can select variables that define sirata or clusters. A sample weightvaniable must be selected in the first stage

You can also provide a labal for the stage that will be used in the output.

Welcome
8 Stage 1 e
P Design Variables a cooking_|
Estimation Method &a cooking_pul
Summary g cooking_fubewell

Comgpletion & Cooking_protect_oug_w...

@a cooking_unprotect_dug
.a cooking_rainwater . _
&a cooking_tanker daEA |
& cooking_surface - ‘

Variables Sirafa
iy g T & District ‘

Ja hand_piped_water
&b hand_public_tab
& hand_tubewell
&4 hand_protect_dug_well \  Sample Weight:
& hand_unprotect_dug_well :J & WT |
@ hand_rainwater
&4 hand_tanker
Ja hand_surface

| @ hw_station |~] Stage Label:

< Back | Heat = lesn“]'lcami" Help

On this page, indicate the “Strata” variable (district), the “Clusters” variable (EA) and the “Sample Weight”
variable (WT). Unlike Epi-Info 7 and SAS, SPSS requires that a weight variable be part of the analysis. If there is
no need to estimate survey populations and if only one stratum is analyzed at a time, then the values of the
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weight variable may be the same for all records (see note on weight at the beginning of this annex). However,
instead of being able to assign a weight of 1, it needs to be a number >1 (2 works). When done, press “Finish.”
Conduct the analysis

Select the “Analysis” tab, then “Complex Samples,” then FREQUENCIES.

Press “Continue” on the next screen asking about joint probabilities.

On the following screen, enter district and risk_group as subpopulations and in the Frequency Tables box, the
variable for which a frequency distribution is requested (e.g. STH_result).

te Complex Samples Plan for Frequencies Analysis X

Variables: Erequency Tables: [ staistics.. |
& cluster 1

Ja STH_result e —"
Missing Values...

&4 sub_district

ga ward_union QOptions...
@a village +
& household

o4 field_team_code

@a participant_id
@a new_risk_grp

@a head_hh_name Subpopulations:

&8 dod —— | Ja district

& age Lﬂ @4 risk_grp

@4 new_age_cat

o Sex Each combination of
.a profession | | categories defines a
B e rerdnecion BB subpopulation

[ ok ][ paste || Reset |( cancel|[ Heip |

Note: in a single-stratum (e.g. single district) survey, including “district” in the subpopulations box is not needed
but will not change the results if included. If there is more than one stratum and separate results are needed for
each stratum, then including district and risk-group in the subpopulations box will produce a table with results
by risk group for each stratum.

Use the Statistics button to select the desired statistics, which should include table percent, confidence interval,
and level of confidence (90% for the upper, 1-sided confidence limit when testing to see if a threshold has been
reached; otherwise 95%). The design effect and standard error also provide useful information.
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@ Complex Samples Frequencies: Statistics

Cells

Population size

Statistics
¥ Standard error

[¥ Confidence interval
Level(s)

[] Coefficient of variation

|| Test of equal cell proportions

¥ iTable percent

Unweighted count
¥ Design effect
Square root of design effect

| Cumulative values

(continue ] ( cancel || Heip |

This code produces a table of risk group results by district.

The syntax generated by these choices follows. If preferred, the code below can be entered directly without
wizards by going to the syntax page (“File,” then “New,” then “Syntax”). If entered directly, there are ways to

shorten the code.

GET
FILE='address and name of dataset.sav'.
DATASET NAME DataSetl WINDOW=FRONT.

* Analysis Preparation Wizard.
CSPLAN ANALYSIS
/PLAN FILE='address and name of analysis plan.csaplan'
/PLANVARS ANALYSISWEIGHT=WT
/SRSESTIMATOR TYPE=WOR
/PRINT PLAN
/DESIGN STRATA=District CLUSTER=EA
JESTIMATOR TYPE=WR.

* Complex Samples Frequencies.

CSTABULATE
/PLAN FILE="address and name of analysis plan.csaplan'
JTABLES VARIABLES=STH_resultr
/SUBPOP TABLE=district BY risk_group DISPLAY=LAYERED
/CELLS TABLEPCT
/STATISTICS SE CIN(90) DEFF
/MISSING SCOPE=TABLE CLASSMISSING=EXCLUDE.

56
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Stata/IC 15.1

Sample code for analysis of the STH prevalence, STH_result point estimate, 95% or 95% confidence interval, SE
and DEFF for a single-stratum (i.e. single-district) survey . /*...*/indicates a comment that the code will skip.

use (address and name of Stata dataset]
keep if district==(name of district)
/*The above command is needed only if there is more than one stratum in the dataset)*/

svyset EA
/*Describes the data as coming from a cluster-sample survey in which primary sampling units are EAs*/

Encode STH_result, generate(STH_resultn)
/*Needed if the variable for whether a person in the survey sample is STH positive or negative is a string variable.
Converts it to a numerical variable (in this case, “STH_resultn”).*/

svy: tabulate STH_resultn risk_group, ci se deff column
/*Returns a cross-tabulation table showing the prevalence of STH infection by risk group, with column
percentages, 95% confidence intervals, and the standard error and design effect by risk group.*/

/*”svy:” means that the survey design, defined by svyset, will be taken into account by the command that
follows.*/

svy: tabulate STH_prevalence risk_group, ci level(90), se deff column
/*Same as above command except returns 90% confidence intervals.*/

Notes:

svyset: Since ICSPM produces an equal-probability sample of risk-group members within strata, a weight
variable needs to be added to this command only if the estimates cover more than one stratum or if estimated
survey population totals are needed (see note on weight at beginning of this annex). If it is needed for these
reasons, it can be included in the svyset sample design statement as follows: “Svyset EA [pweight=WT]".

The logit method is used by default for calculating confidence intervals:
https://www.stata.com/manuals13/svysvytabulatetwoway.pdf
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ANNEX 12. SURVEY SAMPLE BUILDER FOR ICSPM

Survey Sample Builder (SSB) for the ICSPM is an Excel workbook with Visual Basic for Applications (VBA)
programming. It can be downloaded at childrenwithoutworms.org/icspm-manual-resources.

SSB for ICSPM was developed by CWW to assist with the selection of primary sampling units (clusters) and of
HHs. Itis an adaptation of the Coverage Evaluation Survey Sample Builder developed by the Neglected Tropical
Diseases Support Center, Task Force for Global Health. SSB for the ICSPM is available on request from Children
Without Worms. The workbook itself includes notes and instructions on its use. This annex briefly describes the
features of SSB for ICSPM. The user works sequentially with three worksheets.

Sampling_frame worksheet

To use the SSB, the survey planner enters values for the parameters in Column L and the name (Column E) and
projected EA size in HHs (Column F) of each cluster (in this example, EA) on the sampling frame (typically, all the
EAs in a district). Projected EA size should be calculated using the estimated annual growth rate and years since
the last census as described in the instructions for Table 2. EAs are the best units to use as clusters for the
reasons described elsewhere in this manual. Projected EA sizes should be calculated can be copied from the
census spreadsheet for the survey area and pasted into Column F. EA names in the census spreadsheet are
normally divided into more than one column. For example, there may be a column for region, another for
district, another for sub-district, and then for the number of the EA within the sub-district. One way to handle
this is to create a new column in a copy of the census spreadsheet that numbers every EA in the survey area
consecutively and to use an EA’s number as its name in column E.

Average household size is calculated by dividing the total projected population of the survey area by the
projected total number of HHs. An expected non-response rate is entered for each of the survey risk groups. If
there is no evidence or reason to assume the non-response rate will be different in one risk group than another,
the same value can be entered for each risk group. However, if previous experience shows non-response rates
are differ by risk group then risk-group specific non-response rates can be entered. It is important, of course, to
keep non-response rates as low as possible in the survey, but it is best, when in doubt, to estimate high in the
spreadsheet in order to decrease the risk that risk-group sample sizes will be too low.

After entering parameter values in column L and cluster names and sizes, press “Select Clusters.” The VBA code
will select 30 clusters for the survey cluster with probability proportional to estimated size in segments, in the
same way described in this manual. The selected clusters are numbered 1-30 in Column I.

After pressing “Select Clusters,” an error message will appear if one or more clusters is too small and should be
merged with the following cluster on the sampling frame or if the cluster is too large and needs to be subdivided
into two or more separate clusters. The reason for merging small clusters with another cluster is to maintain
the sample size. Clusters are defined as too large that have more segments than the sampling interval used to
select clusters (Annex 4). When they are this large, they become “certainty units.” Handling certainty units
complicates the analysis and requires there to be at least two clusters in the certainty unit. It would be unlikely
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for an EA to be large enough to become a certainty unit. However, this might happen if villages or urban wards
are used as clusters. To remove such clusters as certainty units, divide them into two or more clusters on the
sampling frame. For example, Village X could be divided into Village X southern half and Village X northern half.

Survey Sample Builder (SSB) for the Integrated Community-Based Survey for Program Monitoring (ICSPM) with Dummy Data,

Version 2.0
This tool is an adaptation by Children Without Worms of 558 for Coverage Evaluctions, the Negiected Tropical D Center. Its purpose is to help gers design on ICSPM, survey the and yof STH
in three risk groups: preschool-aged children (PSAC), schookage children |SAC] and women of reproductive age (WRA). The fool sefects clusters size in fists for the systematic sampfing of households within
asegment chosen ot rondom from amang the segments in eoch selected custer. 1t produces an equal-probability sample of the members of each STH risk group. The tool & ovailable without deto already entered. Ta this version, dummy dato have been entered so that users can
@ e with the dl W ing dote of their own o analyze.
Definitions
1. Select Clusters 2. View Selecti 3 hold Selection List Start Over
. dad y Projected Cumulative | Selected
Notes: [Al sampling proc described in The Commurity-Based L Cluster Narme Nnniellnﬂd Segments Sepments | st
Survey for Program Monitorng (ICSPM): Reference Manual.] . E .
1 1 87 & B »
1. For the ICSPM Survey Sample Buildor (S5E} to run, th on the right 2 2 78 2 0 Set Parameters
{echumn k) mast be given values. Forthe sake of example, default values have been 3 3 734 5 15 Estimated non-response rate for PSACT 20%
entered, but some need to be replaced wim values based the national cersus or ather 3 1 137 3 18 Estimated non-response rate for sACT 20%
sources. The nmn-jzes:m:e ral:snouu |:l';aw::asedo:a mr.n.ss::::::em s s P 1 ™ Estimated non-response rate for WRAT 20%
survay or on practics dstars. Avarage household sz an proportion o 3 5 pres 7 = Average household (HH) size® 5.0
population constituted by the risk groups PSAC, SAC, and WRA, respectively, should E ]

. L " 7 7 198 a 21 PSAC as proportion of the total population:’ 11 8%
come from the us of from a large-scal sunvey like the . -
Demagraphic and Health Sunvey. Ideally, the data should be for the area of th v L L] 15 2 24 SAC a5 propartion of thetotal popularfon:‘ 26.5%
ar f nat avalable at this level, for the same envimnmental setting (e.g. natianal rural L] L Ll 114 L 26 1 WRA as praportion of the total WF-‘UH(IM; 23.8%
papulation results If the survey ts Ina rural district). See the reference manual for how to 16 10 55 = £l Number °f‘|”5‘e’5l 30
caleulate the proportion entered here for PSAC. 1t 5 not expected that the default value 11 1 242 7 34 Target segment sizein HHs: 50
for murnber of clusters and tetal sarmple size will need to be changed often, but they can 12 12 286 3 40 Total Sample Size? 332
be if neaded, 13 11 350 7 47 Calculated Values

. e e N 14 14 01 4 51 PSAC: Expected num. PSAC per HH: 0.59
Z';ml‘:f‘:‘d '_ “::e‘:g'::‘s”’fe :a;::l:‘:mu efined eer:gr‘a:nu u & it'"' 15 15 311 & 57 SAC: Expected num. SAC per HH: 1.33
mutually exchaive er inc entie survey area. In this

16 16 71 1 58 WRA: Expected . WRAper HH: 1.19
these units are referred toas "dusters.” "Custer " is used here synany ¥ with i s ! r
“primary sampling unit,” the first unit chosen randomly in a cluster-sample survey. I, 17 17 118 2 50 HH Sampling I"ten'a‘ 212

lly, census en ion area [EA) spreadsheets and maps are not available, 18 18 256 5 65 2 Expected average # HHs per 235
hen lacalities, hamlets, villages, snd nei be used as dusters. If possible, 19 19 286 6 71

Id be listed in order of ical proximity. Mormally, they are akeady 20 20 S0 2 73 Restore Defaults
Ested this way, for example grouped by sub-district. For the several reasens explained in 21 21 232 5 78

Selected Clusters worksheet

This worksheet displays the name of each cluster selected, the estimated number of HHs it has, and the number
of segments into which needs to be divided. It can be printed on one page and carried by each survey team. The
list below is shortened to save space. When printed out for field use, it includes all 30 selected clusters.

Selected Clusters
This sheet contains a list of the clusters that have been selected for the coverage survey, along with the

number of segments into which each cluster should be split. For each row, a single segment should be
selected at random from the cluster listed in Column B.

selected Clusters Clustar Name Projected Number of segmentsto be
Households formed in cluster
1 9 112 2
2 18 256 5
3 25 357 7
4 33 236 5
5 41 392 8
6 49 286 6
7 57 90 2
8 65 272 5
9 75 296 6
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Selected_Households worksheet (produces the Household Selection Table)

This worksheet displays a 3-column table, one for each of three risk groups. These will usually be PSAC, SAC, and
WRA, although programs are free to substitute one or more different risk groups as long as the information
needed for each is entered on the sampling frame worksheet. Each row in the HH Selection Table worksheet
shows the number of a household selected for the survey sample. An “X” means that all risk-group members
designated by the column the “X” is in should be enrolled in the household that has the number on the left of
the row. The risk group requiring the most HHs to reach the target sample size will have an “X” on each row.
The other risk groups will have an “X” for subsets of these HHs.

The most common pattern will be an “X” in every row for PSAC, with subsamples of these HHs selected for SAC
and WRA. In this case, interviewers might be directed by the table to enroll only PSAC in a household, just PSAC
and SAC, just PSAC and WRA, or all three risk groups.

In the Household Selection Table shown on the next page, only PSAC and SAC would be selected in HH #2, only
PSAC and WRA in HH #4, only PSAC in HH #19, and all three risk groups in HH #21.

This list should be printed and carried by each survey team. After a path is mapped out that takes the survey
team by every household in the segment and after the first three households on the path are randomly re-
numbered 1-3, the first household number in the table corresponds to the first household to be included in the
survey sample (see CHART A WALKING PATH THROUGH THE SEGMENT, page 20).

The survey team continues along the path, passing by every HH, until the last HH in the segment is reached. The
Household Selection Table includes 100 HHs to select for the sample, so it is not expected that interviewers will
reach the end of the list before reaching the last numbered household in the segment.
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Household Selection Table

Reminder of training instructions: This table shows which HHs to select for the survey sample from among all enumerated HHs in the
segment. Interviewers can skip HHs that are not in the table. The list also shows which risk-group members are eligible for the
survey within each selected HH. In some, only one risk group is eligible; in others two or all three risk groups are eligible. All
members of each eligible risk group should be included in the survey sample. Print on front and back of page.

PSAC SAC WRA Return to Home
2 2
4 4
6
3 8 8
11
13 13 13
15
17 17 17
19
21 21 21
23
25 25
28 28
30 30
32 32
34 34
36 36
38 38
40 40
42 42
44
47 47 47
49
51 51 51
53
55 55 55
57
59 59 59
61
64 64
66 66

(table continues)
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ANNEX 13. TABLE SHELL FOR IU-LEVEL PARASITOLOGIC RESULTS IF ANALYSIS
DONE WITH ANALYSIS SOFTWARE FOR COMPLEX SAMPLES

Preschool-age
children
(95% Cl)

School-age
children
(95% Cl)

Women of
reproductive
age (95% Cl)

Sample size

Prevalence of STH infection

Any

Light

Moderate

Heavy

Moderate to heavy

Upper, 1-sided 95% confidence limit for the
prevalence of any STH infection

According to this confidence limit, lowest
prevalence range into which survey area can be
placed with 95% confidence (<2%, 22% to <10%,
>10% to <20%, 220% to <50%, or “none
demonstrated.”

Prevalence of Ascaris lumbricoides infection

Any

Light

Moderate

Heavy

Moderate to heavy

Prevalence of hookworm infection

Any

Light

Moderate

Heavy

Moderate to heavy

Prevalence of Trichuris trichuria infection

Any

Light

Moderate

Heavy

Moderate to heavy

NOTE: Compared to the table in Annex 10, this table adds 95% confidence intervals around point estimates of
prevalence and uses the exact upper, 1-sided 95% confidence limit for classifying the survey area by STH
prevalence range, rather than critical values, which are an approximation of this limit because they are based on
an assumed design effect rather than the actual design effect and on an assumed sample size rather than the

exact sample size.
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ANNEX 14. EA LEGEND AND HAND-DRAWN SKETCH MAP OF RURAL
ENUMERATION AREA, NIGERIA, 2005 NATIONAL CENSUS
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ANNEX 15. MAP OF URBAN EA IN PORT-AU-PRINCE, HAITI. GPS-DEFINED EA BORDERS FROM 2003
NATIONAL CENSUS ARE OVERLAID ON SATELLITE IMAGES.
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ANNEX 16. MAP SHOWING LOCATION OF MULTIPLE URBAN EAs, PORTO-NOVO,
NATIONAL CENSUS, 2003.
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