Segmenting clusters
Clusters may vary widely in the number of households included in the cluster and/or population size. Large clusters may need to be divided into smaller geographic areas within which households can more easily be identified and selected. The terms “segments” (in some documents referred to as “quadrants”) and “subsegments” will be used to describe this process. If a cluster is very large and it is not possible to identify households, the following steps are recommended:

1. Divide the cluster into approximately equal size segments (in terms of the number of households or population size). This may need to be done visually.
2. Randomly select one segment.

3.  If the segment is still too large, then subsegment the area and randomly select one subsegment. 
4. For the random or systematic selection of households, there will be a need to map or listing the households within the selected segment/subsegment
5. Select households

If up-to-date maps of large clusters are available, the survey segments should be identified prior to the survey team’s arrival to the cluster. If maps are not available, a survey “census” team could visit each cluster and select the segments and households prior to the arrival of the survey team; alternatively, the survey team itself may do this task upon arriving at the cluster, in which case the added time for this activity should be included in the survey schedule.

Figure 1 illustrates examples of the use of random or systematic selection of a fixed number of households with different cluster characteristics and steps to take to select households in a cluster. In this example it is assumed that the average household size is 7.4 individuals, the number of households to be assessed was 30, and the goal was to identify a cluster/segment between 30-60 households, i.e., a segment from 1 to 2 times the number of households to be sampled. In some settings, the survey management

team may choose to have segments that are 2-4 times larger than the number to be assessed. There are a number of advantages and disadvantages to be weighed in determining the segment size. For example, if households are to be selected randomly or systematically from the area to be surveyed, if the area is large, this could increase the amount of time it takes teams to get from one household to the next and may make

supervision more difficult when there are two or more groups of surveyors in a cluster.

Large clusters, such as cities, may already have political subdivisions with an estimated number of households or population size (for an example, see Figure 2). If political subdivisions already exist, one can use these subdivisions to define segments.

Figure 1.
Example of cluster size (in terms of households or population size) and approaches to determining area (i.e., segment) to survey.*
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	Divide cluster in quadrants of approximately equal sizes of around 90-600 households (or 650-4500 population) per quadrant
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	Randomly select one quadrant; divide quadrant into segments of approximately equal sizes of around 60 households (range of 30-90 households) or a population of 450 (range of 225-600 population) per segment 
	Divide cluster into segments of approximately equal sizes of around 60 households (range of 30-90 households) or a population of 450 (range of 225-600 population) per segment
	(
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	Randomly select one segment; perform household selection in segment
	Randomly select one segment; perform household selection in segment
	Perform household selection in cluster


As an example, assume 30 households are to be selected in each cluster and there are approximately 7.4 individuals per household

Figure 2. Mazari-Sharif by District and Gozar, Afghanistan

[image: image1.emf]
If there are no defined subdivisions for a large cluster, the following steps could be used to subdivide the area using the example of 30 households per cluster:

• From a map, divide the cluster into segments using easily recognizable boundaries, such as rivers and roads.

• Sequentially number the segments and then randomly select one segment.

• Divide the selected segment into subsegments with approximately 30-60 households each.

• Sequentially number the subsegments and then randomly select one subsegment.

• Select 30 households within the selected subsegment.

Assuming, for example, 30 households are to be selected in a cluster and the number of households in the cluster is known (and is between 60 and 450), to determine the number of segments, divide the total number of households in the cluster by 45:
Example 1: a cluster has 115 households:

115 ÷ 45 ≈ 3
Thus, the cluster should be divided into 3 approximately equal size segments.

Example 2: a cluster has 320 households:

320 ÷ 45 ≈ 7

Thus, the cluster should be divided into 7 approximately equal size segments.

If the number of households in the cluster is not known but a population size estimate is available, then this information can be used to determine the number of segments. The standard segment size is determined by multiplying a “standard number” (i.e., 45) of households per segment by the average number of subjects per household. Thus, if we assume an average of 7.4 persons per household: 45 x 7.4 = 333 (this can be rounded down to 330 individuals).
Example 1: a cluster has a population size of approximately 850:

850 ÷ 330 ≈ 3 Thus, the cluster should be divided into 3 approximately equal size segments.
Example 2: a cluster has a population size of approximately 3,850:

3850 ÷ 330 ≈ 12

Thus, the cluster should be divided into 12 approximately equal size segments.

In the above example, if the total estimated population of the cluster is less than 450, segmentation is not necessary. It should be possible to count the total number of households in a cluster of this size, and then select the needed number of households to be surveyed (in the above example, 30).

How to Map a Cluster/Segment When Accurate Maps Are Not

Available

In the guidance below, it is assumed that 30 households are to be surveyed in each cluster using the random or systematic selection of a fixed number of households method.

Step 1: Prepare a sketch map; identify and draw the outer boundaries of the cluster. With the help of a local guide, draw a map marking the boundaries of the cluster, identifying the major roads, lanes, streets and showing physical boundaries such as streams, and rivers.
Step 2: Draw internal markers, which will help identify locations and aid in establishing a path of travel. These would include internal streets, paths, streams, and so forth.
Step 3: Mark the location of each dwelling unit on the map. For help in later locating the households, it is also useful to mark other prominent buildings—schools, churches, mosques, etc.
Step 4: Count the number of dwellings in the cluster and divide by 45. This will give you the approximate number of segments in which the cluster should be divided. Note that this exercise should be a “quick count” operation to locate dwellings. It does not require knocking on doors to inquire about households or the names of occupants. An exception is multi-dwelling buildings that appear to include several households—for example, in the case of large compounds or apartment buildings, where you should ask about the number of households and record it on your map.
Step 5: Based on the sketch map, divide the cluster into the number of segments (calculated in Step 4) with approximately the same number of dwellings. This means that the size of the segments in terms of geographic area may vary considerably—densely populated areas will have geographically smaller segments and less populated segments will be larger. Segments should be designated with easily identifiable boundaries and landmarks to facilitate field work. It is acceptable to have a slightly unequal number of households per segment in order to create segments with clearly identifiable boundaries.
Step 6: Select one segment. Using a random number table choose a random number between 1 and the number of segments in the cluster. Note that the random method of “picking numbers from a hat” could also be used, where the segment numbers are written on separate pieces of paper and folded in half to hide the number, placed in a hat or bowl, and one selected. If possible, the person who selects the segment should not be the same one who identified the segments, in order to prevent any inadvertent bias.

Segmenting urban areas may be easier than segmenting rural areas. Cities and towns are usually organized into blocks or other similar units. When using census enumeration areas in cities and larger towns, maps are usually available showing streets and blocks. If unavailable, such maps can be easily drawn. A quick drive through the area will let you know whether there are an approximately equal number of dwellings per block. If so, the cluster could be segmented by blocks, or parts of blocks.
Example: Let us suppose that an urban cluster includes 18 very similar blocks and they are to be divided into seven segments. Divide 18 by 7 to obtain 2.6 blocks per segment. Divide the cluster into seven segments with two and a half blocks each (the last segment will include three blocks). If the number of dwellings per block varies considerably, approximate the total number of dwellings in the cluster and dividing them into segments with a similar number of dwellings. When sketch-mapping rural areas you usually do not have to worry about separating dwellings from households, however in urban areas you may need to determine the number of households in multi-story buildings (e.g. apartment buildings).

Reference: Indicators and Methods for Cross-sectional Surveys of Vitamin and Mineral Status of Populations, Atlanta, Centers for Disease Control and Prevention (CDC) and Micronutrient Initiative

