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[bookmark: _Toc458717214][bookmark: _Toc460447432]This document provides guidance to help you to develop the sampling design for your survey. The document should be used in conjunction with two excel workbooks – “Sampling clusters with PPS” and “Sampling households.” This document does not address sample size; we suggest that you consult the Coverage Survey Sample Size Table to help you estimate the appropriate sample size for your survey. 
[bookmark: _Toc529868543]Overview of sample designs for household surveys
[bookmark: _Toc479362740][bookmark: _Toc479362892][bookmark: _Toc479363157][bookmark: _Toc479363295][bookmark: _Toc479363742][bookmark: _Toc479364438][bookmark: _Toc479364586][bookmark: _Toc479364734][bookmark: _Toc479365021][bookmark: _Toc479365175][bookmark: _Toc479365329][bookmark: _Toc479365479][bookmark: _Toc479365628][bookmark: _Toc479365777][bookmark: _Toc479365926][bookmark: _Toc479366075][bookmark: _Toc479362741][bookmark: _Toc479362893][bookmark: _Toc479363158][bookmark: _Toc479363296][bookmark: _Toc479363743][bookmark: _Toc479364439][bookmark: _Toc479364587][bookmark: _Toc479364735][bookmark: _Toc479365022][bookmark: _Toc479365176][bookmark: _Toc479365330][bookmark: _Toc479365480][bookmark: _Toc479365629][bookmark: _Toc479365778][bookmark: _Toc479365927][bookmark: _Toc479366076]The most important aspect of the sampling design for a household survey is that it should be a probability sample. A probability sample means that every household in your survey area has a known, non-zero probability of being selected (Levy 2008). A probability sample will allow you to estimate the standard errors and confidence intervals around your coverage measures. This will allow the ability to draw a sample that is representative of the entire population with good statistical inference. A well-done probability sample also has less bias than non-probability methods such as convenience, purposive, or quota sampling. The RADAR coverage survey is intended for use with probability sampling designs. Non-probability designs will not allow you to accurately measure coverage or to make inferences about changes in coverage over time.

To obtain a probability sample, you will need a sampling frame – a list of all the households in the area that you are surveying. For surveys conducted in large areas, it is usually impossible to develop a sampling frame for the entire survey area, so we use multi-stage cluster samples. For the first stage, we sample small areas (clusters), such as villages, and create a sampling frame for each cluster. In the second stage, we can sample households from these cluster sampling frames. The last stage of sampling occurs at the household level. When the survey interviewer visits a sampled household, the first thing he/she will do (after obtaining consent) is to draw up a list of the household members along with other demographic information, such as their sex and age. This list allows the interviewer to identify women, children and men who meet the survey’s eligibility criteria and who should be interviewed.
[bookmark: _Toc479362745][bookmark: _Toc479362897][bookmark: _Toc479363162][bookmark: _Toc479363300][bookmark: _Toc479363747][bookmark: _Toc479364443][bookmark: _Toc479364591][bookmark: _Toc479364739][bookmark: _Toc479365026][bookmark: _Toc479365180][bookmark: _Toc479365334][bookmark: _Toc479365484][bookmark: _Toc479365633][bookmark: _Toc479365782][bookmark: _Toc479365931][bookmark: _Toc479366080][bookmark: _Toc479362746][bookmark: _Toc479362898][bookmark: _Toc479363163][bookmark: _Toc479363301][bookmark: _Toc479363748][bookmark: _Toc479364444][bookmark: _Toc479364592][bookmark: _Toc479364740][bookmark: _Toc479365027][bookmark: _Toc479365181][bookmark: _Toc479365335][bookmark: _Toc479365485][bookmark: _Toc479365634][bookmark: _Toc479365783][bookmark: _Toc479365932][bookmark: _Toc479366081][bookmark: _Toc529868544]Stratification

Cluster samples can be stratified or non-stratified. The goal of stratification is to divide the sample into groups that are relatively different from each other, but relatively homogeneous within each group. From a statistical perspective, stratification can reduce variability (and therefore increase precision). From a practical perspective, in population surveys we often stratify by administrative or residence area (for example, by region or district) with the goal of ensuring that we sample a certain number of households in each administrative area so that we can provide precise estimates for that area. Therefore, if you are planning to report on intervention coverage by administrative area, we recommend that we stratify by administrative area. If you are planning to report separately on rural vs. urban levels of coverage, you should also plan to stratify by urban/rural to ensure that you have a large enough sample in urban areas. As an example, if you were implementing a program in 6 districts and wanted to report coverage levels in each district as well as for rural and urban areas, you would have 12 strata, with one urban and one rural stratum in each district. The cluster sampling methods described in the following sections should be carried out in each stratum. 
[bookmark: _Toc479362748][bookmark: _Toc479362900][bookmark: _Toc479363165][bookmark: _Toc479363303][bookmark: _Toc479363750][bookmark: _Toc479364446][bookmark: _Toc479364594][bookmark: _Toc479364742][bookmark: _Toc479365029][bookmark: _Toc479365183][bookmark: _Toc479365337][bookmark: _Toc479365487][bookmark: _Toc479365636][bookmark: _Toc479365785][bookmark: _Toc479365934][bookmark: _Toc479366083][bookmark: _Toc529868545]First-stage sampling: sampling clusters
[bookmark: _Toc529868546]What constitutes a cluster?
Cluster sampling typically makes use of ‘natural’ population groupings such as villages or neighborhoods. Large household survey programs such as DHS and MICS use census enumeration areas (EAs), each of which is generally a village or neighborhood. You may use EAs for your survey or you may define your own clusters. EAs are defined during census mapping, contain an average number of inhabitants or households depending on country context, and are limited by natural or man-made features (streams, roads, etc.). Using EAs can make sampling easier because lists and maps of census EAs are maintained by the National Institute of Statistics in each country. If you plan to use census EAs as your clusters, you should plan to liaise early on with the country’s National Institute of Statistics to determine the process for obtaining EA lists and maps for your survey area. 

Whether you use EAs or you define your own clusters, the clusters you use for your survey should have the following characteristics:

· You should be able to establish a list (sampling frame) of all the clusters in your survey area;
· Every household in your survey area should be included in one (and only one) cluster; 
· The clusters should have known boundaries; and
· For logistical reasons, clusters should have no more than 150-200 households. Clusters larger than this size will be difficult to map and enumerate.
If you plan to sample clusters proportional to population size (PPS; see next section), you should also have an estimate of the total number of households in each cluster.
[bookmark: _Toc479362751][bookmark: _Toc479362903][bookmark: _Toc479363168][bookmark: _Toc479363306][bookmark: _Toc479363753][bookmark: _Toc479364449][bookmark: _Toc479364597][bookmark: _Toc479364745][bookmark: _Toc479365032][bookmark: _Toc479365186][bookmark: _Toc479365340][bookmark: _Toc479365490][bookmark: _Toc479365639][bookmark: _Toc479365788][bookmark: _Toc479365937][bookmark: _Toc479366086][bookmark: _Toc479362752][bookmark: _Toc479362904][bookmark: _Toc479363169][bookmark: _Toc479363307][bookmark: _Toc479363754][bookmark: _Toc479364450][bookmark: _Toc479364598][bookmark: _Toc479364746][bookmark: _Toc479365033][bookmark: _Toc479365187][bookmark: _Toc479365341][bookmark: _Toc479365491][bookmark: _Toc479365640][bookmark: _Toc479365789][bookmark: _Toc479365938][bookmark: _Toc479366087][bookmark: _Toc479362753][bookmark: _Toc479362905][bookmark: _Toc479363170][bookmark: _Toc479363308][bookmark: _Toc479363755][bookmark: _Toc479364451][bookmark: _Toc479364599][bookmark: _Toc479364747][bookmark: _Toc479365034][bookmark: _Toc479365188][bookmark: _Toc479365342][bookmark: _Toc479365492][bookmark: _Toc479365641][bookmark: _Toc479365790][bookmark: _Toc479365939][bookmark: _Toc479366088][bookmark: _Toc479362754][bookmark: _Toc479362906][bookmark: _Toc479363171][bookmark: _Toc479363309][bookmark: _Toc479363756][bookmark: _Toc479364452][bookmark: _Toc479364600][bookmark: _Toc479364748][bookmark: _Toc479365035][bookmark: _Toc479365189][bookmark: _Toc479365343][bookmark: _Toc479365493][bookmark: _Toc479365642][bookmark: _Toc479365791][bookmark: _Toc479365940][bookmark: _Toc479366089][bookmark: _Toc479362755][bookmark: _Toc479362907][bookmark: _Toc479363172][bookmark: _Toc479363310][bookmark: _Toc479363757][bookmark: _Toc479364453][bookmark: _Toc479364601][bookmark: _Toc479364749][bookmark: _Toc479365036][bookmark: _Toc479365190][bookmark: _Toc479365344][bookmark: _Toc479365494][bookmark: _Toc479365643][bookmark: _Toc479365792][bookmark: _Toc479365941][bookmark: _Toc479366090][bookmark: _Toc479362756][bookmark: _Toc479362908][bookmark: _Toc479363173][bookmark: _Toc479363311][bookmark: _Toc479363758][bookmark: _Toc479364454][bookmark: _Toc479364602][bookmark: _Toc479364750][bookmark: _Toc479365037][bookmark: _Toc479365191][bookmark: _Toc479365345][bookmark: _Toc479365495][bookmark: _Toc479365644][bookmark: _Toc479365793][bookmark: _Toc479365942][bookmark: _Toc479366091][bookmark: _Toc479362757][bookmark: _Toc479362909][bookmark: _Toc479363174][bookmark: _Toc479363312][bookmark: _Toc479363759][bookmark: _Toc479364455][bookmark: _Toc479364603][bookmark: _Toc479364751][bookmark: _Toc479365038][bookmark: _Toc479365192][bookmark: _Toc479365346][bookmark: _Toc479365496][bookmark: _Toc479365645][bookmark: _Toc479365794][bookmark: _Toc479365943][bookmark: _Toc479366092][bookmark: _Toc479362758][bookmark: _Toc479362910][bookmark: _Toc479363175][bookmark: _Toc479363313][bookmark: _Toc479363760][bookmark: _Toc479364456][bookmark: _Toc479364604][bookmark: _Toc479364752][bookmark: _Toc479365039][bookmark: _Toc479365193][bookmark: _Toc479365347][bookmark: _Toc479365497][bookmark: _Toc479365646][bookmark: _Toc479365795][bookmark: _Toc479365944][bookmark: _Toc479366093][bookmark: _Toc479362759][bookmark: _Toc479362911][bookmark: _Toc479363176][bookmark: _Toc479363314][bookmark: _Toc479363761][bookmark: _Toc479364457][bookmark: _Toc479364605][bookmark: _Toc479364753][bookmark: _Toc479365040][bookmark: _Toc479365194][bookmark: _Toc479365348][bookmark: _Toc479365498][bookmark: _Toc479365647][bookmark: _Toc479365796][bookmark: _Toc479365945][bookmark: _Toc479366094][bookmark: _Toc479362760][bookmark: _Toc479362912][bookmark: _Toc479363177][bookmark: _Toc479363315][bookmark: _Toc479363762][bookmark: _Toc479364458][bookmark: _Toc479364606][bookmark: _Toc479364754][bookmark: _Toc479365041][bookmark: _Toc479365195][bookmark: _Toc479365349][bookmark: _Toc479365499][bookmark: _Toc479365648][bookmark: _Toc479365797][bookmark: _Toc479365946][bookmark: _Toc479366095][bookmark: _Toc479362761][bookmark: _Toc479362913][bookmark: _Toc479363178][bookmark: _Toc479363316][bookmark: _Toc479363763][bookmark: _Toc479364459][bookmark: _Toc479364607][bookmark: _Toc479364755][bookmark: _Toc479365042][bookmark: _Toc479365196][bookmark: _Toc479365350][bookmark: _Toc479365500][bookmark: _Toc479365649][bookmark: _Toc479365798][bookmark: _Toc479365947][bookmark: _Toc479366096][bookmark: _Toc460447436][bookmark: _Toc529868547]How to sample clusters
You have several options for sampling clusters. All of them require you to have a list of all the clusters in your survey area (divided by strata, if you are stratifying). As probability sampling methods, you may use simple random sampling, systematic random sampling, stratified sampling or a sampling approach combining two or more designs. In this regard, the preferred sampling approach is systematic sampling proportional to population size (PPS). 

PPS sampling has the advantage of giving every household in your survey area (or in a stratum, if you are stratifying) the same probability of selection. This also simplifies the calculation of sampling weights at the analysis phase. The drawback of PPS sampling is that it requires you to have an estimation of the size (number of households) of each cluster, and there may be situations in which this is not feasible. In these cases, you can use simple random sampling or systematic sampling (not proportional to population size) to sample clusters.




To conduct PPS sampling, you must have a list of clusters with the estimated number of households in each cluster and the total number of households in the survey area (or stratum, if you are stratifying). This information may be provided from general population census or data from specific demographic surveys or health system routine data collection. You then calculate the sampling interval by dividing the total number of households by the number of clusters, n, that you want to sample. This is operationalized in the “Sampling clusters with PPS” Excel workbook, and an example is provided in Table 1 below.

Table 1. Example of systematic random sampling of clusters with PPS
	Admin level 1
	Admin level 2
	Admin level 3
	EA number
	Village
	Number of households
	Cumulative number of households
	Survey cluster number
	Sampled HH number
	Number of clusters to sample
	4

	Region 1
	District 1
	Commune 1
	Ex1
	Village 1
	101
	101
	1
	74
	Sampling interval (total pop/number clusters)
	345.25

	Region 1
	District 1
	Commune 1
	Ex2
	Village 2
	129
	230
	
	419
	Random number
	0.21448877

	Region 1
	District 1
	Commune 1
	Ex3
	Village 3
	195
	425
	2
	765
	Starting point
	74.0522486

	Region 1
	District 1
	Commune 1
	Ex4
	Village 4
	172
	597
	
	1110
	
	

	Region 1
	District 1
	Commune 1
	Ex6
	Village 5
	86
	683
	
	
	
	

	Region 1
	District 1
	Commune 1
	Ex7
	Village 5
	143
	826
	3
	
	
	

	Region 1
	District 1
	Commune 1
	Ex8
	Village 5
	160
	986
	
	
	
	

	Region 1
	District 1
	Commune 1
	Ex9
	Village 5
	187
	1173
	4
	
	
	

	Region 1
	District 1
	Commune 1
	Ex10
	Village 5
	208
	1381
	
	
	
	

	
	
	
	
	
	Total Households
	1381
	
	
	
	




In our example in Table 1, there are 10 clusters with a total of approximately 1381 households, and we are looking to sample four clusters. The sampling interval is thus approximately 345 households. We generate a random number (0.21448877) that we then multiply by the sampling interval to get our starting point of household number 74. In our sampling frame, household 74 is in EA Ex1. We then add 345 to 74 to get household 419, which falls in EA Ex3, and so forth until we have sampled 4 clusters. 
[bookmark: _Toc458717238][bookmark: _Toc460447438][bookmark: _Toc529868548]Second stage sampling: sampling households
[bookmark: _Toc460447439][bookmark: _Toc529868549]What constitutes a household?
The definition of a household is tricky and can vary somewhat by setting. In general, we define a household as a group of persons who live in the same housing dwelling (which could be a single unit, a compound, or part of a compound), who have common arrangements for cooking and 
eating, and who recognize one member as the head of household (distinct from a family patriarch).  A household could consist of a single person, but usually it consists of a husband, his wife or wives, their children, and other relatives, servants, etc. A dwelling may contain one or several households. 

It is essential that survey interviewers and teams mapping and listing households be well-trained on the definition of a household in that setting. This is particularly critical in settings where extended families made up of multiple households live in large compounds. 
[bookmark: _b._Contacting_households][bookmark: _Toc529868550][bookmark: _Toc458717245]Mapping and listing households
[bookmark: _Toc458717246]Best practice second-stage sampling (sampling households within clusters) involves creating or updating a map of the sampled cluster that shows all of the dwellings, and listing (enumerating) all of the households in the cluster along with their dwelling number. The households can then be sampled from this list. If you are using census EAs as your cluster, you can start with the EA base maps provided by the National Institute of Statistics and simply update the maps. 

This work is typically done by teams of two (one cartographer to map and one enumerator to list the households) and requires approximately one day per cluster per team (somewhat less if clusters are small or are located close together or dwellings are not very dispersed). Mapping and enumeration can be done several weeks before data collection begins, or in parallel with data collection. This second option requires extremely strong coordination, but can save time if there is a need to get the survey into the field quickly. Once the households in the cluster have been listed, you can draw a systematic random sample or simple random sample from the list.
[bookmark: _Toc529868551]Alternative approaches
We strongly recommend mapping and listing households for second stage sampling. However, because mapping and enumerating households requires substantial effort, we note that alternative strategies have been used. These are described below, along with their advantages and limitations. RADAR plans to identify and test the feasibility of possible alternative second stage sampling approaches, but this work will require some time to complete. 

· Existing Lists. One approach is to use an existing list of households (which you may then update). This approach is feasible in settings where reliable, complete lists of households exist at village level. Note that there are many settings in which lists of households are not comprehensive and should not be used. The decision of whether to use an existing household listing should be made in collaboration with partners who have extensive experience in this setting. If you are considering this approach, you should plan to ‘audit’ the household listing in a few clusters by conducting your own independent enumeration of the households. If your results are substantially different than the existing lists, and particularly if the exiting lists appear to systematically exclude certain types of households (for example, households of a certain ethnicity, religion, or neighborhood), you may decide to conduct your own listing. In any case, you should retain the results of your audit to document your decision about second stage sampling. 

· EPI sampling or spin-the-pen sampling. This method consists of randomly selecting a household in the cluster as your starting point, and then sampling its nearest neighbors. Although this approach has the advantage of being relatively simple to operationalize, it produces a non-probability sample, meaning that standard errors, confidence intervals, and sampling weights cannot be accurately calculated. Another concern is that this sampling approach is difficult to operationalize in settings where dwellings are highly dispersed or are located along roads or streams. In addition, this sampling strategy can lead to sampling bias (Lemeshow 1985, Kok 1986). For all of these reasons, we do not recommend EPI sampling for the RADAR coverage survey.  

[bookmark: _Toc479362766][bookmark: _Toc479362918][bookmark: _Toc479363183][bookmark: _Toc479363321][bookmark: _Toc479363768][bookmark: _Toc479364464][bookmark: _Toc479364612][bookmark: _Toc479364760][bookmark: _Toc479365047][bookmark: _Toc479365201][bookmark: _Toc479365355][bookmark: _Toc479365505][bookmark: _Toc479365654][bookmark: _Toc479365803][bookmark: _Toc479365952][bookmark: _Toc479366101][bookmark: _Toc479362767][bookmark: _Toc479362919][bookmark: _Toc479363184][bookmark: _Toc479363322][bookmark: _Toc479363769][bookmark: _Toc479364465][bookmark: _Toc479364613][bookmark: _Toc479364761][bookmark: _Toc479365048][bookmark: _Toc479365202][bookmark: _Toc479365356][bookmark: _Toc479365506][bookmark: _Toc479365655][bookmark: _Toc479365804][bookmark: _Toc479365953][bookmark: _Toc479366102][bookmark: _Toc479362768][bookmark: _Toc479362920][bookmark: _Toc479363185][bookmark: _Toc479363323][bookmark: _Toc479363770][bookmark: _Toc479364466][bookmark: _Toc479364614][bookmark: _Toc479364762][bookmark: _Toc479365049][bookmark: _Toc479365203][bookmark: _Toc479365357][bookmark: _Toc479365507][bookmark: _Toc479365656][bookmark: _Toc479365805][bookmark: _Toc479365954][bookmark: _Toc479366103][bookmark: _Toc479362769][bookmark: _Toc479362921][bookmark: _Toc479363186][bookmark: _Toc479363324][bookmark: _Toc479363771][bookmark: _Toc479364467][bookmark: _Toc479364615][bookmark: _Toc479364763][bookmark: _Toc479365050][bookmark: _Toc479365204][bookmark: _Toc479365358][bookmark: _Toc479365508][bookmark: _Toc479365657][bookmark: _Toc479365806][bookmark: _Toc479365955][bookmark: _Toc479366104][bookmark: _Toc479362770][bookmark: _Toc479362922][bookmark: _Toc479363187][bookmark: _Toc479363325][bookmark: _Toc479363772][bookmark: _Toc479364468][bookmark: _Toc479364616][bookmark: _Toc479364764][bookmark: _Toc479365051][bookmark: _Toc479365205][bookmark: _Toc479365359][bookmark: _Toc479365509][bookmark: _Toc479365658][bookmark: _Toc479365807][bookmark: _Toc479365956][bookmark: _Toc479366105][bookmark: _Toc529868552]Third stage sampling: sampling individuals

[bookmark: _GoBack]Once a household has been sampled, an interviewer can visit the household. Upon arriving at the household, after introducing him/herself and obtaining consent, the interviewer must complete a household listing to determine who in the household is eligible for the woman’s, child’s and man’s interview. The household listing collects basic information about each member of the household, including their name, age, relationship to household head, and, if they are aged less than 5 years, the identity of their mother or caregiver. For the RADAR survey, women and men 15-49 years are eligible for the woman’s questionnaire, and mothers or caregivers of children aged less than 5 years are eligible for the child questionnaire. The child’s caregiver must also be aged 15 years or more. We do not recommend using screening questions (e.g.: Please list all children under 5 in this household) in lieu of a household listing, as respondents may omit eligible household members, particularly more vulnerable members (e.g., foster/orphan children, servants, second wives, etc.) when responding to screening questions. The process of completing the household listing allows the interviewer to understand the household structure and probe to ensure that all household members are listed.

For household surveys, like RADAR’s, aiming to measure indicators of reproductive, maternal, newborn and child health and nutrition, we strongly recommend interviewing all eligible women (generally women aged 15-49 years), all eligible children (generally children aged less than 5 years) in the household, and all eligible men (generally men aged 15-49 years),. This approach reduces the number of households that interviewers need to visit to obtain the necessary sample size, making surveys shorter and cheaper. Including all eligible women, children and men does introduce some complexity at the data management and analysis stage, but the RADAR CAPI and analysis tools are designed to deal with this complexity.
[bookmark: _Toc529868553]More information

If you have questions about this material, please contact mmunos1@jhu.edu or amaiga1@jhu.edu. 

If you would like a complete text on survey sampling, we recommend Sampling of Populations: Methods and Applications (Levy and Lemeshow, 2008) or Survey Sampling (Kish, 1965)
[bookmark: _Toc529868554]References
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