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1. MULTI-STAGE CLUSTER SAMPLING  

A multi-stage cluster sampling method will be followed to select the villages/communities or the 

smallest administrative units from the Survey areas that will be included in the Household Survey. This 

sampling method is adapted from the Malaria Indicator Surveys and the Expanded Programme on 

Immunization (EPI) sampling methods1,2.  

The term “cluster” can be defined as any sampling unit with which one or more administrative units 

can be associated. This unit can be geographical or temporal in nature. Since only a subset of the 

clusters will be included in the household surveys, each sample cluster has to be representative of 

other non-sampled clusters, and the total variation with the population still has to be reflected in the 

overall estimate. 

The sampling process will comprise the three following stages: 

1. First stage: Identifying and selecting survey clusters 

2. Second stage:  Selection of Households 

3. Third stage: Selection of the woman to be interviewed 

 

1.1 First stage: Identifying and selecting survey clusters 

This stage will consist in selecting randomly, applying Probability Proportional to Size (PPS) sampling, 

the clusters to be surveyed in the Survey area.  

The number of women interviewed must be the same in all selected clusters of the same survey area 

and should be estimated by Survey Coordinators in each country (see step 3 below). 

Steps: 

1°. To identify the sampling frame: To proceed with this step, the population of the 

villages/communities or the smallest administrative units available for the Survey area must be 

known. Thus, the first step will be to obtain, with the collaboration of the authorities, a list of all 

villages/communities or smallest administrative units in the area with an as up-to-date population 

data as possible. This list will constitute the sampling frame from which the sample of clusters will 

be selected. The sampling frame is therefore understood as the list of administrative units in a 

complete census of the Survey area. Those units which are not going to be accessible during the 

survey due to flooding, rainy season, or insecurity or which are known not to exist anymore will be 

removed from the list before proceeding with the following steps.  

2°. To develop a list with the villages/administrative units with their population and the cumulative 

population (see example in Figure 1 below).  

3°. To calculate the number of clusters: The number of clusters is calculated by dividing the sample 

size (N) needed to be included in the survey by the number of women to be interviewed in each 

cluster (cluster sample size) rounding up the result to nearest whole number. Preferably, each 

team should complete one cluster per day. Thus, the cluster sample size will be calculated 

                                                             
1 WHO. Immunization coverage cluster survey – Reference manual. Geneva; 2005. 
2 The DHS program. Guidelines for sampling for the Malaria Indicator Survey. 2005; 
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according to the number of interviews that each field team could perform in a day. Survey 

coordinators from each country should decide how many women could be interviewed in a day 

depending on the composition of the teams, logistics, demography, geographic characteristics of 

survey areas etc. For example, if in Sofala district - Mozambique (where N=709) it is assumed that 

one team can perform a maximum of 12 interviews per day, the number of clusters to conduct the 

survey will be 60 (709/12=59,1→ 60). The cluster sample size must be the same in all clusters of 

the same survey area. 

4°. To calculate the sampling interval (number used to systematically select clusters from the 

sampling frame). The sampling interval is calculated by dividing the total population of the 

sampling frame by the number of clusters calculated in step 3, rounding off the result to the 

nearest whole number.  

5°. To apply Probability proportional to size (PPS) sampling in order to give higher probability to be 

selected to the most populated clusters.  

a. The first step will be to choose a random number between 1 and the sampling interval using a 

table of random numbers (see chapter 3 below) or any available program to generate random 

number. Therefore, the selected random number should be less than or equal to the sampling 

interval.  

b. Cluster 1 is identified by locating the first community/village/unit listed in which the 

cumulative population equals or exceeds the random number.  

c. The following clusters will be identified by adding the sampling interval to the random number 

as many times as the number of clusters needed:  

• Cluster1 = random number 

• Cluster2 = random number + sampling interval 

• Cluster3 = cluster2 + sampling interval 

• Clusterx = clusterx-1 + sampling interval 

Figure 1. Example of clusters selection (Total Pop=15390; Number of clusters needed=20) 

 

 

 

 

 

 

 

 

 

 

 

Section Population
Cumulative 

Population

Number 

of clusters

S1 614 614 1 Sampling interval 15390/20 = 769,5

S2 348 962 0 Random number 297

S3 535 1497 1

S4 644 2141 1 Cluster 1 297

S5 249 2390 0 Cluster 2 1067

S6 1656 4046 2 Cluster 3 1836

S7 317 4363 1 Cluster 4 2606

S8 673 5036 1 Cluster 5 3375

S9 798 5834 1 Cluster 6 4145

S10 363 6197 0 Cluster 7 4914

S11 615 6812 1 Cluster 8 5684

S12 710 7522 1 Cluster 9 6453

S13 963 8485 1 Cluster 10 7223

S14 730 9215 1 Cluster 11 7992

S15 630 9845 1 Cluster 12 8762

S16 788 10633 1 Cluster 13 9531

S17 1082 11715 1 Cluster 14 10301

S18 664 12379 1 Cluster 15 11070

S19 903 13282 1 Cluster 16 11840

S20 651 13933 1 Cluster 17 12609

S21 878 14811 1 Cluster 18 13379

S22 579 15390 1 Cluster 19 14148

Total 15390 20 Cluster 20 14918
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In large administrative units (like S6 in the example above), it can happen that after doing the PPS, they 

have more than one cluster (x) allocated. In this case, this administrative unit must be divided in 

segments of similar size (y) (of about 100 households each). In a further step, the total number of 

clusters allocated (x) must be randomly selected from all these segments (y).  

In the example, S6 has two clusters allocated (x=2). Let’s assume that after doing the mapping, we 

found out that S6 has 276 households, S6 could be divided in 3 segments of about 90 households (y=3). 

Then 2 segments out of 3 have to be randomly selected for our sample. Another option could be for 

example using neighbourhoods/sections or any other division available. 

 

6°. Some backup clusters will be added to be used in case some of the ones selected in the previous 

steps are not accessible during data collection. These clusters will be selected from the remaining 

community/villages/units not selected in steps 4 and 5. Thus, the clusters selected in previous 

steps will be removed from the sampling frame before doing the selection of the back-up clusters. 

The number of backup clusters needed will be estimated by the Survey coordinators from each 

country but it could be considered around 10% of the number of clusters calculated in step 3. 

 

1.2 Second stage:  Selection of households 

This stage will consist in selecting the households to be surveyed in the selected clusters. A list of the 

households will be obtained in order to select a random sample of them.  

Household = A group of persons who live and eat together, sharing the same cooking space/kitchen/pot. 

 

Note: Only as an example to explain the following steps, it is assumed that 12 women will be selected 

in each cluster. But this number should be decided by survey coordinators as explained in the previous 

chapter (step 3). 

Steps: 

1°. Listing the households: The first step will be to get the list of all households in the target cluster. 

Census clusters are sometimes too large to be economically and logistically feasible for a single 

survey to undertake the listing of the households. Such cluster would need to be segmented into 

smaller areas for a further stage of area sampling before household listing begins.  

We can find different situations: 

 HOW TO PROCEED 

SITUATION 1 

A complete household list is 

available in the cluster (Tax 

list, census, map) 

1. Assign a number to each household  
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SITUATION 2 

 

If the cluster size is 

“about” 100 households or 

less 

 

1. Revise and/or create 

community maps. 

2. Make a household list or 

map with the location of 

each household* 

3. Assign a number to each 

household 

 

 

* Alternatively, you can use the “spin the bottle technique” (see below) 

SITUATION 3 

 

If the cluster size is more than 

“about” 100 households 

 

1. Revise and/or create community map. 

2. Subdivide the community into two or more similar sections. 

3. Give to each section a number. 

4. Select a section using the table of random numbers  

5. If the selection section is still too large, perform steps 3 through 5 

again, until the selected section is around 100 households. 

6. Draw a map of the selected section with the help of the informant 

7. Assign a number to the households in the selected section* 

 

 

 

 

 

 

 

 

 

* Alternatively, you can use the “spin the bottle technique” (see below) 

For all these situations, use the Cluster Control sheet to enumerate the households (Annex 1) 

 

 

2°. After giving numbers (Id) to all households listed/identified, the households to be visited must be 

randomly selected among all of them. 

The number of households to be visited must be decided by the Survey coordinators of each 

country as it can be context specific. If, for example, it is envisaged to visit an average of 60 

households per cluster to finally recruit 12 eligible women, 60 households should be randomly 

selected. Nevertheless, in order to have backup households in case of non-response (empty 

household, woman not available, etc.), this number could be increased for example up to 80.  

To randomly select the households, any methodology is accepted as far as it is always randomized. 

For example, selecting all Households using the table of random numbers; OR selecting randomly 

the first household to be visited and then follow an arithmetic rule to continue; OR using a 

software like EPI-sample that creates a random list; etc.  

 

Adapted from Valadez JJ et al. 2002 

Adapted from USAID & APHIA II Evaluation. Outcome Monitoring and 

Evaluation Using LQAS. Facilitator’s Manual. 
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Notes: 

− When a house/building is composed by more than one household, ALL of them 

(regardless of who is living there) have to be numbered before doing the random 

selection. It is not accepted to include in the list only those households with eligible 

women or with women in childbearing age 

− When the 12* women have been recruited, the cluster will be considered COMPLETED 

and, therefore, the survey will be finished in this cluster, regardless of the number of 

households visited.  

(*Or the number of women decided in 3rd step of first stage sampling) 

 

Some case scenarios: 

• If after visiting 60-80 households the team has not been able to recruit 12 women, the remaining 

Households of this cluster should be randomly selected and interviewed until the number of 

women is achieved. 

• If after exhausting all the households in a cluster it has not been yet possible to recruit 12 women, 

the team will have to continue with the nearest community/village and start visiting the closest 

household to the previous cluster and continue to the nearest households until the number is 

achieved. 

• If a cluster is composed of different villages/communities/localities and the total number of 

households is more than 100, how we do the selection? In that case, after drawing a map we could 

divide the cluster in different areas of similar size and choose one of them randomly. If the number 

of women is not achieved in the selected area, we will have to proceed with the nearest area from 

the same cluster and continue until we finish. 

 

“Spin the bottle technique”  

(This technique should be used only as last option, if census/list is not available and it is not possible 

to draw a map) 

1°. Clearly identify the village boundaries.  

2°. Go to the centre of the village (not necessarily the geographic centre, it can be for example the 

mosque or the church), as best as you can locate it—with the help of the village leader, if possible. 

This allows a more equal chance for any household to be chosen.  

3°. Using a flat surface, spin a pen or a bottle. The direction it indicates is the direction you will follow 

to choose the first household.  

4°. Walk along the chosen line and list all the households along that line using the Household List sheet 

(e.g., 3 meters on either side of the line) until you reach the boundary of the village.  

5°. Choose a random number from the 1 to X number of households you counted, using the random 

number table. Return to the household represented by that number. That is the starting 

household.     
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Other case scenarios: 

• If the selected woman doesn't want to sign the informed consent or she is not able to respond 

due to any health/physical condition, she will not be interviewed and the interviewer will proceed 

to the next selected household (it is NOT ALLOWED to recruit another eligible woman from the 

same household). 

• If we select a woman but during the interview we realize that she doesn't meet the inclusion 

criteria, in this case we CAN select another eligible woman from the same household, if any. 

Therefore, we will have to select randomly again one woman among the eligible ones. 

 

 

2. INCLUSION CRITERIA 

1. Women who had a pregnancy that ended in the 6 months preceding the survey 

2. Being resident in the household during for at least 4 months before the end of the pregnancy 

3. Willing to participate in the household survey (signing informed consent/assent)  

End of pregnancy: delivery, stillbirth and spontaneous abortion 

 

3. HOW TO USE A TABLE OF RANDOM NUMBERS  

A table of random numbers is a table of numbers composed by 5 digits each (see an example of table 

in the annex 3). 

Example of how to use a random number table (using the figure here below): 

Part of a random table 
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Let’s assume that we have a population of 110 households and each household has been assigned a 

number from 1 to 110. Suppose we wish to sample 6 households. 

Since we have a population of 110 and 110 is a three-digit number, we need to use three digits of the 

numbers listed on the chart. 

1°. First of all, we have to decide which will be our rules (different rules can be applied every different 

time we use the table): 

− Which three digits we will look at in the group of 5 digits? In this example we have decided 

to use the first three digits. 

− Which direction we will follow to continue after we select the first number (up/down, 

Right/left)? In this example we have decided to go first down and then right. 

2°. We close our eyes and randomly point to a spot on the chart. For this example, we assume that 

we have pointed at 35863 in the second column. 

3°. We interpret that number as 358 (first three digits). Since we don’t have a household of our 

population with that number, we go down to the next number 783 (78339). Once again we don’t 
have any household with that number, so we continue down and then at the top of the next 

column on the right, following our rules. As we work down the column, we find that the first 

number to match our population is 082 (08297 on the chart). Household number 082 would be in 

our sample. Continuing down and right the chart, we see that the other households in our sample 

would be households 033, 001, 088, 081 and 019. 

4°. Researchers use different techniques with these tables. This is just an example. 
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Annex 1. Cluster control sheet 

Date 

(dd/mm/yyyy): 
Country: Area of intervention Id: Cluster Id: 

Name of the community/village: Interviewer Id: Supervisor Id: 

 

Household 

Id 

Name of the household 

head 

Household 

selected 

(Yes/No) 

Interview 

performed 

(Yes/No) 

If not, explain 

why (empty 

household, 

refusal…) 
001     

002     

003     

004     

005     

006     

007     

008     

009     

010     

011     

012     

013     

014     

015     

016     

017     

018     

019     

020     

021     

022     

023     

024     

025     

026     

027     

028     

029     

030     

…     
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Annex 2. Household control sheet 

Date (dd/mm/yyyy): Cluster Id: Household Id: Interviewer Id: Supervisor Id: 

Community/Village Name: Area of intervention Id: Country:  

 

W
o

m
e

n
 I

d
 

Name of women in reproductive age 

living in the household 

Woman’s 
Age 

CRITERIA 1: 

End of 

pregnancy* in 

the last 6/12 

months? 

(Yes/No) 

CRITERIA 2: 

Resident in 

the HH 

during last 4 

months of 

pregnancy? 

(Yes/No) 

Does she 

meet 

criteria 1 

AND 

criteria 2? 

(Yes/No) 

Women 

number** 

Is she 

selected? 

(Yes/No) 

Has she 

signed/ 

assent 

the 

informed 

consent? 

(Yes/No) 

Is she 

interviewed? 

(Yes/No) 

If selected but not 

interviewed, explain 

why? 

01 
 

 
        

02 
 

 
        

03 
 

 
        

04 
 

 
        

05 
 

 
        

06 
 

 
        

07 
 

 
        

08 
 

 
        

*End of pregnancy includes livebirth, stillbirth and spontaneous abortion 

**Give a number only to the women that meet all the inclusion criteria and any exclusion criteria, and select one among them 
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Annex 3. Example of table of random numbers 

 

Adapted from USAID & APHIA II Evaluation. Outcome Monitoring and Evaluation Using LQAS. Facilitator’s Manual. 
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