	Module 4: Conducting a DHS

	
PREPARATION 
Review Instructor Guide 
Equipment, Materials, Supplies
· LCD projector and screen
· Flipchart or writing board
· Markers
· Slips and container for exercise 
· PowerPoint presentation
· Copies of DHS Final Reports
Exercise Preparation
Review Two-Stage Probability Sampling Exercise on p. 4-10 
Prepare 40 slips of white paper, numbered 1 to 40
Prepare 15 slips of colored paper (all the same color), numbered 1 to 15 
Get container (bag or box) to hold the slips of paper
Handouts
Make copies for each participant of:
· Handout 4.1, Stages in Conducting a DHS
· DHS Sampling Manual
Room Arrangements
Participants should be seated at tables in groups of four to seven, if possible.





	
PURPOSE
	The purpose of this module is to provide an overview of how a DHS survey is conducted; the basic concepts of sampling used in the DHS, including sample design and sampling procedures; and the general principles of sampling weights.


	OBJECTIVES
	By the end of the module, participants should be able to:
· Describe the steps in conducting a DHS
· Explain the basic concepts of sampling
· Discuss the sampling procedures used in the DHS
· Explain the general principles of sampling weights


	TIME
	3 hours

	
	

	MODULE OVERVIEW
	Session 1
	Steps in Conducting a DHS
  
	1 hour

	
	Session 2
	Sampling Procedures in the DHS
	1 hour

	
	Session 3
	Principles of Sampling Weights 
	1 hour


Instructor Guide
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Module 4 – Conducting a DHS	
	Session 1
1 hour
	Steps in Conducting a DHS

	Session Objective

	Describe the steps in conducting a DHS

	STEP 1
	PRESENT Slides 1 and 2. 
DESCRIBE the objectives for Module 4 and the focus of the three sessions.


	
	PRESENT Slide 3.
TELL participants that the first session will focus on the steps in conducting a DHS.
ASK participants if they have ever participated in a survey. TELL them to think about their experience while we discuss how a DHS survey is conducted.


	
	PRESENT Slide 4
EXPLAIN that there are four main stages in conducting a DHS that take about two years in total. TELL participants the main stages, and EXPLAIN that this session will review the steps within each stage.


	EXERCISE

	The purpose of this exercise is to get participants thinking and talking about what has to be done to conduct a survey and to remind them of their experiences, if any, with surveys. 
DIVIDE participants into four groups and assign a stage to each group. TELL each group to write down all the activities they think need to be done during that stage and to estimate how long these activities will take. TELL each group to select a recorder to take notes and a spokesperson to present the group’s conclusions to the rest of the participants. Give them about 10 minutes to work on this. Then BRING everyone together, and ASK the spokespersons to briefly share each group’s responses with the rest of the participants. (Alternatively, you may allow around 20 minutes for the small group work, and ask the groups to record the steps and times on a flipchart.)
EXPLAIN that each stage builds on and is entirely dependent on the quality of the work done in the preceding stages, beginning with the sampling procedures. If the sample is not a scientifically selected random sample, then the data collected will not be representative of the population—no  matter how well the questionnaire is designed, how well the staff is trained, how well the data are collected, or how expertly the data are analyzed. Similarly, if interviewers are not well trained, the data collected will be of poor quality. No statistical methods of analysis can make up for the lack of good quality data. Dissemination of the results of a poorly conducted survey can result in faulty or even harmful program or policy recommendations.


	STEP 2
	PRESENT Slide 5.
DISTRIBUTE Handout 4.1, which describes the stages and related activities in further detail. 
EXPLAIN that this timeline provides a general overview of how a survey takes place. This timeline is subject to many changes, and the actual timeline will differ in each country due to challenges or delays that unexpectedly arise along the way. 
ASK for examples of what some delays might be.


	
	PRESENT Slide 6.
TELL participants that most surveys are funded by several development partners and by the national government. As the DHS has expanded and added more questions and more biomarkers, the time needed for each interview has gotten longer, requiring more interview teams or more time in the field. This increases the overall cost.
ASK participants to define a biomarker (covered in Module 3). If they cannot, REMIND them that biomarkers are biological measures of health, such as height and weight or hemoglobin levels in the blood. Collecting biomarkers takes additional time.

	
	PRESENT Slide 7.
[bookmark: _GoBack]EXPLAIN that the USAID Mission or the national government usually requests a DHS.  During the initial visits, representatives from The DHS Program and the country assess the needs of the country, devise an overall plan for the survey, and prepare initial budgets and a survey timeline. Often, a government ministry or agency is appointed to be the implementing agency. The implementing agency serves as the direct contact with ICF International staff and takes charge of daily activities in the field.
EXPLAIN how questionnaires are developed. Questionnaires are survey instruments that interviewers read questions from and record answers on. As discussed in Module 1, The DHS Program uses a common set of questionnaires to interview households, women, and men. These are referred to as “core questionnaires.” Because the questions are very similar from survey to survey, results can be compared in one country over time and between countries.
DHS core questionnaires are adapted to the needs of the country or, more specifically, the needs of government ministries, country programs, NGOs, and funding agencies. For example, the Ministry of Gender may want to include the extra questions on domestic violence. Or if a large-scale behavior change campaign has been broadcasting radio programs about HIV, officials may want to include a question to determine how many people have heard the programs. Questionnaire content is usually discussed at a meeting or a series of meetings with survey stakeholders. ASK participants who are the stakeholders? Answer: Major users of the data.  
Questionnaires are translated into the primary languages of the country and pre-tested to make sure that respondents understand the questions. After any necessary revisions, the questionnaires are finalized. 


	
	PRESENT Slide 8.
This slide shows how questions appear on the DHS questionnaire. Questionnaires vary by country, and the specific questionnaires used in each country can be found in the appendix section of the country final report.
ASK participants to break into pairs, and DISTRIBUTE copies of DHS final reports. ASK participants to spend 10 minutes looking through the survey questionnaires found in the appendix. 


	
	PRESENT Slide 9.
EXPLAIN that the training of interviewers is very important to the quality of the data collected. Training can last four to five weeks or even longer, depending on how many modules are added to the questionnaire. Every interviewer goes through the questionnaire very carefully and practices administering it, first with other trainees and later in a formal pretest. 
Interviewers are also responsible for taking weight and height measurements and for taking drops of blood for HIV and other tests. This requires about a week of training for interviewers who have no previous medical training.
TELL participants that data collection takes about three to four months, depending on the size of the sample, the number of interview teams, and the size of the country. An interview team includes both male and female interviewers (the DHS requires that men interview men and women interview women), a supervisor, a field editor, and a driver. The supervisor manages the team, assigns interviewers to houses, talks with village or community officials, and responds to problems. The field editor reviews every questionnaire to check that no questions have been missed, that all the information is recorded legibly, and that there are no inconsistencies or errors. 
DISCUSS possible inconsistencies with participants. For example, the interviewer may note in one section of the questionnaire that a woman’s age at first sex was 19, but another part of the questionnaire may list her age at the birth of her first child as 16. Clearly, one of these responses is incorrect. The field editor is responsible for ensuring internal consistency within each questionnaire and also for packing up the questionnaires from a cluster and sending them to the implementing agency office for data input. Lists of interview teams are always included in the appendix of DHS final reports.
EXPLAIN that when the interviewer reaches a household, s/he asks permission to interview household members. Once permission is granted, the interviewer begins by listing all household members and visitors and identifying which ones are eligible for the individual interview. Eligible women are defined as those who are in the specified age group (15-49) and who slept in the household the night before the interviewer’s visit. Depending on the survey, eligible men will be in the same age range or older. If an interviewer visits a household and does not make contact, she/he is required to make two return visits before the interview is abandoned.
Interviewers begin with the household questionnaire before completing individual men’s and women’s questionnaires. Any usual member of the household age 15 or older can respond to the household questionnaire.
Most questionnaires are on paper, but The DHS Program is starting to use PDAs (personal digital assistants), also known as handheld computers. PDAs have been used in several countries. It is likely that in the future most surveys will be carried out with handheld computers.


	
	PRESENT Slide 10.
EXPLAIN that after interviews are finished, information from the completed questionnaires is entered into databases and rigorously checked for consistency of answers. This is another method that the DHS uses to ensure data quality. Data entry is done at the same time as data collection. This lets the DHS monitor teams in the field by checking response rates and various measures of data quality. In the event that a team is performing poorly, survey managers can respond appropriately. 
After all data are entered, the data are tabulated to produce the tables in the final report. Weights are added to the data. Weighting, or mathematically adjusting the numbers, will be discussed in Session 3.


	
	PRESENT Slide 11.
EXPLAIN that disseminating the survey results is a critical, but often neglected part of the survey process. Too often projects spend a lot of time and money conducting a survey, but set aside too little time and money to get the results out to the people who are responsible for improving programs and policies.
After the data are put into tables, the authors of the final report draft the chapters. Reports are usually written by local experts or staff from the implementing agencies, or both. Often the project convenes an in-country report-writing workshop.
The final report is edited, published, and distributed by the implementing agency. Often The DHS Program develops other print materials such as fact sheets, summary reports, and PowerPoint presentations to complement the distribution of the final report. 
In almost every country, a national seminar is held to launch the survey results. Between 100 and 500 people attend these events. Authors of the final report present the findings using PowerPoint presentations, followed by question-and-answer sessions. Many countries also hold dissemination seminars at the state or regional level, if funding and time permit.
The DHS Program works hard to help various stakeholders make use of the survey findings. How they do that will be discussed in Module 7.
Final note: A major contribution of The DHS Program is that it makes datasets from each country available at the DHS website. This allows researchers to work with the datasets and conduct their own analyses. 


	STEP 3
	End the session by REMINDING participants that a survey is a systematic and complex process that requires time, expertise, political will, and resources. Each survey is different, but the first chapter of every DHS report contains a brief summary of the survey timeline and a discussion of how sampling was done for that survey.
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	Session 2
1 hour
	Sampling Procedures Used in the DHS

	Session Objectives
	Explain the basic concepts of sampling.
Discuss the sampling procedures used in the DHS.


	STEP 1
	If this session immediately follows the previous one, CONDUCT an energizer to get participants up and moving. 
PRESENT Slide 12.
REVIEW with participants the definitions of the following terms, which were introduced in Module 2:
· Population
· Sampling
· Sample
· Representative


	STEP 2
	PRESENT Slide 13.
TELL participants to recall the earlier discussion of what a sample is. EMPHASIZE that it is: 
· A group of people selected for a study, and
· A group meant to represent a larger population.


	
	PRESENT Slide 14.
EXPLAIN that sample sizes in the DHS are large, in the thousands, which produces estimates for indicators that we can be confident in. Some indicators, such as mortality and fertility, require larger sample sizes than others in order to obtain a reliable estimate. 
The DHS provides estimates at the national level, for urban and rural areas, and usually for about five to ten sub-national administrative areas. Providing representative samples at the sub-national level requires a larger sample and increases the cost of the survey. Many more households, women, and men need to be included in the survey. 
The sample sizes in the DHS depend on funding and the needs of the government. DHS sampling attempts to balance methodological sampling concerns against cost effectiveness; in other words, the DHS strives to get the “best” indicators for the best price.


	
	PRESENT Slide 15.
This table shows the minimum sample sizes for some basic indicators. These are the ideal numbers that are required to achieve a reasonable level of accuracy when estimating the indicator. If sample sizes are lower than those indicated in the table, the level of accuracy is reduced and the confidence intervals are larger. 
In the DHS, the domain usually refers to the sub-national regions or provinces.  If a given country has 8 sub-national regions, an ideal sample size for total fertility rate is approximately 8,000 women (1,000 women for each region).  


	
	PRESENT Slide 16.
EXPLAIN the example shown on the slide: The 2003 Nigeria DHS was representative at the national level and for six sub-national zones; each zone included about 6 states. (Nigeria has 37 states in total.) The sample size for this survey was over 7,200 households; it included 7,600 women and 2,350 men. During preparations for the 2008 Nigeria DHS, the government asked for separate estimates for each of the country’s 37 states. This meant having a much larger sample, with over 34,000 households; it included 33,385 women and 15,486 men.


	
	PRESENT Slide 17.
EXPLAIN each of the following terms in the slide.
National coverage: DHS surveys cover the entire country.
Two-stage probability sampling: In simple terms, this means that the selection of the sample is done in two separate stages or steps. 
Pre-existing sampling frame: The sampling frame is a list of the entire population.  DHS prefers to use an existing frame—most often a national census.
A probability sampling method is any method of sampling that uses some form of random selection. It means that the different units in the population have equal probabilities of being chosen; for example, each woman age 15-49 has the same chance of being selected for an interview in a DHS survey. This approach reduces the possibility of bias and increases the representativeness of the survey sample.
Simplicity of design: A simple design is the easiest and least expensive to implement.
Separate household listing: A numbered list of every house in a cluster is created before final sampling.


	STEP 3














EXERCISE
	PRESENT Slide 18, and EXPLAIN the following terms:
Sampling frame: Ideally there should be a complete list of the entire population from which to draw a sample. This is why the DHS uses census data as the sampling frame, because theoretically all residents of a country should be accounted for in the national census.
Clusters: During the first stage of sampling, a group of areas (known as clusters) is selected from the entire sampling frame. 
Stratification: This process groups members of the population into comparatively homogeneous subgroups or domains (for example, urban and rural, or by geographic region) before sampling. This allows a representative sample to be drawn for each strata, or subgroup.
The word stratum (plural: strata) means a division or a subgroup. In this instance, we are dividing the entire sample into subgroups.
Household listing: After clusters are selected, a survey team visits each one to make a complete, numbered list of every household or dwelling in the cluster. Although this is time-consuming, it is important because it makes it more likely that every household in the cluster has an equal probability of being selected to participate in the survey.
Two-stage probability sampling exercise
Materials:
· 40 slips of white paper numbered 1 to 40. (Each slip represents one cluster in the sampling frame.)
· 15 slips of colored paper (all the same color) numbered from 1 to 15. (Each slip represents one household from a cluster.) 
· Box or large bag
REMIND participants that the DHS uses a two-stage sampling process, and EXPLAIN that this exercise is an example of how it is done.
To orient participants to the exercise, TELL them that they are going to select a random sample for a survey using the two-stage process. REMIND them that the first stage randomly selects clusters from the census, while the second stage randomly selects households from each cluster. Clusters are the primary sampling units, and the randomly selected households are the secondary sampling units.
In this case, TELL the participants that you began with a list of 40 clusters, or enumeration areas (EAs), taken from the country’s population census or some other sampling frame. Each cluster was given a unique number. For our example, we decide that 20 clusters are needed to produce a random sample of the right size. To get the 20 clusters, we must randomly select 20 numbers. SHOW participants a box or bag with the 40 numbered slips of white paper inside. ASK one participant to stir or shake the container to mix up the slips, close his/her eyes, and pull one slip at a time out of the container until he/she has 20 slips. TELL participants that not looking is important to ensure that the slips are chosen randomly. 
TELL participants that these are the 20 clusters from which you will select households. TELL participants that you have now completed the first stage of the two-stage sampling process.
EXPLAIN that the next step is to send teams to each of the 20 clusters to make a map of the area with the location of all the dwellings in that cluster (or to update an existing map). Each dwelling on the map is given a number and those numbers will be used to select households in the second stage. 
Once the cluster maps have been drawn, we are ready for the second stage of sampling, that is, selecting which households to interview. From each of our 20 randomly selected clusters, we will randomly select 5 households.
SHOW one of the 20 slips of white paper selected earlier, in the first stage of the sampling process. EXPLAIN that this slip of paper represents one cluster in which the households have now been mapped and numbered by field teams. This particular cluster contains 15 households, and the sample requires 5 households. We are now going to select which 5 households to interview. 
SHOW participants the set of 15 colored paper slips, and PLACE the slips in the box or bag. 
REMIND participants that the sample size needed is 5. ASK them if they know what the next step is. 
TELL a different participant to mix up the slips of paper and pull 5 slips out of the container without looking. REMIND participants that not looking is important to ensure that the slips were chosen randomly. 
TELL participants that these are the 5 households that will be interviewed in the cluster and that this represents the second stage of the sampling process.
(You can repeat this exercise to demonstrate the random nature of the ultimate selection of households for interview. If you repeat it, compare the five numbers selected the first time and the second time.)
DEBRIEF the exercise, and ASK why the selection procedure had to be done that way.
Make sure the following points come out:
· If a sample is not selected randomly, applying the rules of probability, then the sample will not be representative of the entire population and you cannot generalize the results of the data collected to the entire population. DISCUSS with participants why this is true. Answer: Because the sample and the data it produces would reflect only the characteristics of the individuals selected to answer the survey questions—not the entire population. 
· The point of drawing a sample for a population-based survey is to ensure that the information you collect from a few people is indeed representative of all of the people. Therefore, it is extremely important to ensure that random sampling procedures are strictly adhered to in order to ensure the representativeness of the data.


	
	PRESENT Slide 19.
EXPLAIN that the graphic on this slide gives a basic visual overview of the two-stage sampling process that is used for the majority of DHS surveys. The exercise you just completed was an example of a two-stage probability sample where clusters were randomly selected from the sampling frame. The DHS follows this same process except that the sampling frame is stratified into subgroups such as urban/rural or geographic regions/provinces before the clusters are selected from the sampling frame. 
As already explained, the population sampling frame comes from the most recently completed national census. The sampling frame provides a complete list of clusters, or enumeration areas, for the country.
The sampling process starts with stratifying the sampling frame by geographic area to ensure that enough households are chosen in each region or province.
During the first stage of the two-stage sample selection process, clusters are selected for the survey sample from each strata. Most DHS surveys include 300 to 500 clusters. The number of clusters depends on how many sub-national areas (i.e., regions or provinces) need to be included. 
After the clusters are selected, survey staff go into the field to map villages and to collect a complete listing of households or dwellings in each cluster.
For the second stage, the household listings are returned to the implementing agency, and 20 to 30 households are randomly selected from the entire list of households in each cluster. 
The selected households in each cluster are listed by number. The survey team responsible for the cluster receives this list and so knows which households to visit.
This may seem complex, but specific country examples will help to clarify the process. 


	
	PRESENT Slide 20.
TELL participants that this is an example of a household listing and map used for a DHS survey. Before households are chosen, field staff visit each cluster, map it, and make a listing of all the households. From this listing, households are randomly selected.


	
	PRESENT Slide 21.
TELL participants that in order to better understand how the two-stage sampling process works, we will see how the sample was selected for the 2007 Zambia Demographic and Health Survey (ZDHS). 
The Year 2000 Census of Zambia created 16,757 enumeration areas or clusters. In the first stage of sampling for the ZDHS, 320 clusters were selected from these 16,757 clusters.
In the second stage, a household listing and map was made for each of these 320 clusters. An average of 25 households was selected to participate in the survey from each of these clusters, resulting in a representative sample of 8,000 households.
When interviewing took place, all women age 15–49 who were permanent residents of the household or visitors present in the household the night before the survey were eligible to be interviewed. Additionally, in a subsample of one-third of all households, syphilis testing was performed among eligible women and men. A subsample of one eligible woman per household was randomly selected to be asked extra questions about domestic violence.


	
	PRESENT Slide 22.
EXPLAIN that this figure shows the geographical distribution of the 320 clusters in the Zambia DHS.
As you can see from this map, the clusters are spread throughout the country. This map also gives a good picture of the level of effort involved in doing a DHS. Interviewers visited 25 or more households in each cluster. It’s a credit to their hard work that interviews were completed in almost all of the households. 


	
	PRESENT Slide 23.
EXPLAIN that a total of 7,969 households were selected for the ZDHS. Of those, 7,326 (or about 98%) were occupied. Interviews were completed with about 90% of all the households selected. ASK how the 90% was calculated. Answer: 7,164 divided by 7,969. 
Note that among the 7,408 eligible women in these households, over 7,146 (or 97%) agreed to be interviewed. ASK participants what this percentage is called. Answer: This is called the response rate.
ASK participants what the response rate among men is. Answer: 91% (6,500/7,146 x 100).
ASK why response rates are lower among men in most surveys. Answer: The response rate is lower for men in almost all surveys because men are more likely to be working away from home.

PRESENT Slide 24
TELL participants we are going to look at a second example, how the sample was selected for the 2008 Ghana Demographic and Health Survey (GDHS). 
The Year 2000 Ghana Population and Housing Census served as the sampling frame for the 2008 GDHS. In the first stage of sampling for the GDHS, 412 clusters were selected. 
In the second stage, a household listing and map was made for each of these 412 clusters. An average of 30 households was selected to participate in the survey from each of these clusters, resulting in a representative sample of 12,323 households.
In half of the households selected for the survey, all women age 15–49 and all men age 15-59 who were permanent residents of the household or visitors present in the household the night before the survey were eligible to be interviewed. Height and weight measurements of female respondents and children under the age of five years were done only in the households selected for the
individual interview. Eligible women and children age 6 to 59 months in the households selected for individual interview were also tested for anemia. 

PRESENT Slide 25
EXPLAIN that this figure shows the geographical distribution of the 412 clusters in the Ghana DHS.
As you can see from this map, the clusters are spread throughout the country. This map also gives a good picture of the level of effort involved in doing a DHS. Interviewers visited 30 or more households in each cluster. It’s a credit to their hard work that interviews were completed in almost all of the households. 

PRESENT Slide 26
EXPLAIN that a total of 12,323 households were selected for the GDHS. Of those, 11,913 (or about 97%) were occupied. Interviews were completed with about 90% of all the households selected. ASK how the 90% was calculated. Answer: 11,778 divided by 12,323. 
Note that among the 5,096 eligible women in these households, over 4,916 (or 96%) agreed to be interviewed. ASK participants what this percentage is called. Answer: This is called the response rate.
ASK participants what the response rate among men is. Answer: 96% (4,568/4,769 x 100).

	
	

	
	

	STEP 4
	End this session by REFERRING participants to the DHS Sampling Manual, which they are welcome to read in their free time. EXPLAIN that the manual provides significantly more detail on DHS sampling than was covered in this session.
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1 hour
	Principles of Sampling Weights

	Session Objective

	Explain the general principles of sampling weights

	STEP 1
	PRESENT Slide 27.
(NOTE to the instructor: More information on how sampling weights are calculated is available in the Sampling Manual. Please familiarize yourself with this section of the manual before presenting this session)
ASK participants what they think sampling weights are and why they are part of the DHS.


	
	PRESENT Slide 28.
(NOTE for the instructor: A technical definition of sampling weights is: Adjustment factors applied to each case in tabulations to adjust for differences in probability of selection and interview between cases in a sample, either due to design or happenstance. Be aware that many students struggle with the terms “weight” and “weighting.”  While these are the technically correct terms to use, you may want remind students that they are mathematical adjustment factors.) 
EXPLAIN that, as discussed in previous modules, the goal of DHS surveys is to provide representative data at the national and sub-national levels. This can be challenging because some regions may be much larger than others. To solve this problem, the DHS oversamples in regions with small populations; this ensures that each region—even the smallest—has a large enough sample to be representative. And since we cannot always sample as many people as we want (as discussed in Session 2), the DHS undersamples in regions with large populations.  
To correct for this deliberate oversampling and undersampling, the DHS applies sampling weights to the sample. 


	
	PRESENT Slide 29.
TELL participants that the following slides give an example of how sampling weights were applied in the 2005 Ethiopia DHS. Let’s assume that we need to interview about 14,500 households in order to get reliable estimates of our indicators at the national and sub-national levels. We select these households from each region EXACTLY in proportion to the distribution of households in the country; in other words, we take a simple random sample of households in Ethiopia.


	
	PRESENT Slide 30.
EXPLAIN that this pie chart shows the distribution of households by region in Ethiopia. It is clear that some regions have much larger populations than others. 
Click to cue the animation. ASK What problems might we encounter if we took a simple random sample of 14,500 households based on this distribution? Answer: There will be very few respondents from certain regions, such as Gambela, Harari, and Dire Dawa. Too few respondents in each of the regions will not give precise data.  


	
	PRESENT Slide 31.
EXPLAIN that this is how a simple random sample would be divided across Ethiopia’s 11 regions. TELL participants to look closely at the numbers for Gambela, one of the smallest regions. Only 0.4% of Ethiopia’s population lives in Gambela. Therefore, in a simple random sample only 58 households—or 0.4% of the total sample of 14,500 households—would be selected from Gambela.
ASK participants if we can really get enough information about Gambela by selecting only 58 households. Answer: No. But remember, we only have enough resources to select 14,500 households. ASK what should be done.


	
	PRESENT Slide 32.
EXPLAIN that in order to include enough households to provide representative data at the regional level, we must oversample in regions with smaller populations and undersample in regions with larger populations. The total number of households in the sample—14,645—remains the same, but the households are redistributed so as to select more households in smaller regions. 
This table shows the number of households selected in the actual 2005 EDHS sample. You can see that the survey selected 925 households in Gambela instead of 58. This provides enough information about households in Gambela to describe their health and population status accurately. In contrast, the EDHS undersampled in the largest region, Oromiya. So many households from Oromiya would be included in a simple random sample (over 2,000), that their number could be reduced without affecting the representativeness of the regional sample. 


	
	PRESENT Slide 33.
EXPLAIN that, after oversampling, the households selected in Gambela make up 6% of the total DHS sample—a much higher percentage than their 0.3% share of Ethiopia’s population. In contrast, after undersampling, the households selected in Oromiya make up 15% of the DHS sample, which is much less than their 36% share of Ethiopia’s population.
ASK participants why this is a problem. ANSWER: Data from these two regions will not have the correct proportion of influence on the national figures.  The next slide will clarify this through an example. 


	
	PRESENT Slide 34.
TELL participants that we will now examine why oversampling and undersampling can be a problem when calculating national averages for indicators. Consider, for example, the percent of households in Ethiopia who own an ITN. 
Let’s assume that after a mass ITN distribution campaign, households in Gambela have an unusually high rate of ITN ownership of 70%, compared with just 20% for households in other regions. ASK why this is a problem, and what we can do about it.
Answer: This is a problem because Gambela will have too much influence on the national average. The households in Gambela account for 6% of the EDHS sample when, in reality, they make up less than 1% of the population. Therefore, the high rate of ITN ownership in Gambela would skew the national average. 
To fix this problem, the DHS applies sampling weights. Sampling weights are designed to correct for the fact that people in some areas or subgroups are more likely than others to be selected for interviews and included in the survey sample. Because of over- and undersampling in the 2005 EDHS, for example, households in Gambela had a greater probability of being selected than households in Oromiya.


	
	PRESENT Slide 35.
EXPLAIN that, in essence, weighting takes all of the households in a sample and recalculates or “weights” the number of households from each region. Weighting makes each region’s contribution to the total sample proportional to the actual distribution of households across the country. The DHS does this so that the impact of any one region on the national average will not be out of proportion to its actual share of the population.  
EXPLAIN to participants that once the final number of households interviewed is complete and available, weights are applied in order to reduce or increase the size of the region in proportion to the total population. 
In areas where we oversampled (like Gambela), one household should not have as much influence on the national average. And areas that were undersampled, households should have more influence. So, the weight in oversampled households would be less than 1 and undersampled households would be more than 1 to account for this.
For example, in Gambela, if a household owns an ITN, they will actually only count for 0.057 of a household because it was oversampled. And in Oromiya (where we undersampled), one household will count for 2.22 households. 


	
	PRESENT Slide 36.
TELL participants to look carefully at the numbers for Gambela in this table. After weights are applied, the weighted number of households from Gambela in the 2005 EDHS sample is only 47 out of 13,721—which is close to Gambela’s true percentage share of the population. Weighting is also done for regions with large populations, such as Oromiya, that were undersampled.  
Each final country report shows the weighted and unweighted numbers of women and men interviewed for the survey in Table 3.1.
(NOTE: The numbers in this slide are showing the actual and weighted number of households interviewed, which is less than the number selected, as shown on slide 33.  Remember that not all households selected provide an interview.)  


	
	PRESENT Slide 37.
EXPLAIN that in the end after applying weights we have a distribution that looks very much like the distribution we began with. But the advantage is that we are confident that every region has a large enough sample for the results to be representative at the sub-national level. This is not true for a simple random sample.

	
	PRESENT Slide 38.
TELL participants that many people have been taught to worry about small sample sizes. However, that refers to the unweighted number of respondents, which is generally not shown in DHS tables. Most DHS tables show the weighted number of households and respondents, and this sometimes may appear to be rather small. But you have to take into account that the unweighted number was much larger. 
To help you assess the sample size, the tables in the final report use certain symbols to let you know if the number of unweighted cases is too small to be considered reliable. Parentheses indicate that a number is based on 25-49 unweighted cases. This means the number should be interpreted with caution. An asterisk indicates that a number is based on less than 25 unweighted cases; this is too small to be reliable, so DHS tables do not even show these numbers.
(NOTE for instructor: Weights have another important function: they can also correct for non-response. For example, a certain percentage of selected respondents probably will not complete the survey, and that percentage may vary between subgroups. Weights can account for this. Weights are calculated after all the data are collected.)

	STEP 2
	End this session by ASKING participants if they have any questions about applying sampling weights. TELL them that applying weights is a standard statistical process that is done with many different types of data. REMIND participants that the DHS Sampling Manual and the Guide to DHS Statistics have additional information on the mathematical equations used for sampling weights and that they can read this in their free time.
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