	Module 2: Basic Statistics and Demographic and Health Terms for Understanding DHS Data

	
PREPARATION 
Review Instructor Guide 
Equipment, Materials, Supplies
· LCD projector and screen
· Flipchart or writing board
· Markers
· VIPP cards
· PowerPoint presentation
· 2008-09 Kenya DHS report (available at: http://www.DHSprogram.com/pubs)  
Exercise Preparation 
Review Exercise 2.1, A New Neighborhood
Prepare VIPP cards
Handouts
Make copies for each participant of:
· Handout 2.1, Definitions of Descriptive Statistics  
· Handout 2.2, Glossary of Demographic and Health Terms in the DHS
· Exercise 2.1, A New Neighborhood
Room Arrangements
Participants should be seated at tables in groups of four to seven, if possible.






	PURPOSE
	The purpose of this module is to help participants understand basic statistical concepts and demographic and health terms to facilitate interpretation of DHS data.


	OBJECTIVES
	By the end of the module, participants should be able to:
Define basic statistical terms
Define demographic and health terms used in The DHS Program


	TIME
	2 hours, 30 minutes


	
	

	MODULE OVERVIEW
	Session 1
	Basic Statistical Concepts, Part 1
	30 minutes

	
	Session 2
	Basic Statistical Concepts, Part 2
	1 hour

	
	Session 3
	Basic Demographic and Health Terms
	1 hour

	
	Note: This module uses examples mostly from the 2008-09 Kenya DHS. You may wish to substitute examples from your own country’s DHS instead.


Instructor Guide
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	Session 1
30 minutes
	Basic Statistical Concepts, Part 1


	Session Objective
	Define basic statistical terms


	STEP 1
	PRESENT Slides 1 and 2.
DISCUSS the objectives for Module 2, and EXPLAIN that the first two sessions will focus on the first objective: statistical concepts and terms.


	
	PRESENT Slide 3.
TELL participants that this session will cover statistical concepts. REASSURE participants that most of the statistics presented are quite basic. While some more complex statistics are explored, participants only need to understand them on a conceptual level.
EXPLAIN that when we choose a sample from a larger population, we may want to have a way of quantitatively summarizing or describing the data. For example, if we ask the seven players on a football team how old they are, we could publish our results by simply listing all of their ages. But we probably want a more efficient way to summarize our results. The two most common ways to summarize data are through calculation of the mean and the median.


	STEP 2
	ASK participants to work together in pairs.
PRESENT Slide 4.
ASK participants to calculate the mean, the median, and the mode for the ages of the players on the football team.


	STEP 3
	PRESENT Slide 5. 
Note: Each text box definition is revealed one at a time as you progress through the definitions.
EXPLAIN that the mean, or the average, is the sum of all values divided by the number of values.
TELL participants that the mean is calculated as follows:  
Mean = (15 + 16 + 16 + 17 + 18 + 19 + 20) divided by 7 equals 17.3 years. 
That indicates that the average age of the boys in this group is 17.3 years. 
EXPLAIN that the median is the value that, when the data are listed in order from lowest to highest (or vice versa), is the middle value. Thus, it divides the sample in half, with an equal number of values above and below it. In this example, the values are ages, but they could be any kind of data values. If there is an even number of data points, the two middle numbers are added together and then divided by two to calculate the median. 
EXPLAIN that here we see seven boys whose ages are listed in order from low to high. We determine the age of the boy in the middle position, who is the fourth boy. His age divides the sample in half: there are three ages that are either equal or lower than his own and three ages that are either equal or higher. In this case, the median is 17, the “middle” value of our ordered list. 

	
	Now ASK participants to define mode. EXPLAIN that the mode is the value that occurs with the highest frequency. ASK what the mode is in this slide. The answer is 16 because two boys are 16. ASK what would happen if we added another 20-year-old to the group. Then there would be two modes: 16 and 20. 


	STEP 4
	PRESENT Slide 6. 
ASK participants what would the median be if another 20-year-old boy joins our sample? There is no longer a clear middle value because we now have an even number of players. 
ASK how they would calculate the median. (Answer: 17.5)
If no one answers correctly, EXPLAIN that to find the median, we take the middle value. However, when there is an even number in the sample, there is no clear middle. Therefore, we take the average of the two middle values—the ages of the fourth and the fifth boys—as the median. In this example, the median is 17 plus 18, divided by 2, which equals 17.5. This is also written as (17+18) / 2.
If there are still participants who are unable to calculate the median, LIST variations on these data on a flipchart. ASK different participants what the median is until everyone can answer.

	STEP 5
	PRESENT Slide 7.
EXPLAIN that statistical reports use both means and medians, because each has its own strengths and weaknesses. ASK participants if they can identify any strengths and weaknesses, and WRITE these on the flipchart.
TELL participants that the mean may be biased. Think back to our example of the ages of the football players. If one person on the team is much older than the others, then the mean would be high and probably not a good summary of the ages of the other boys. The one age that is very much higher than the rest is called an outlier, because it lies outside the ages of the others. 
On this slide, for example, the mean age of the first six football players is 16.8. If we add another player who is 60 years old, the mean will be 23 (15 +16+16+17+18+19+60=161, divided by 7 equals 23). 
Therefore, the median—which is still 17—is now a better measure of the ages of the football players in this example.
TELL participants that some tables in the DHS use the mean (for example, the mean ideal number of children), while others use the median (for example, median age at first birth). Many tables show both the mean and the median.


	STEP 6
	(NOTE to the instructor: The following is an optional activity. It uses the 2008-09 Kenya DHS as an example, but the activity can be completed with any DHS final report.)
REFER participants to the 2008-09 Kenya DHS report. ASK them to find an example of a mean. If they do not find one, TELL them that one example of a mean in the DHS is the mean size of households (Chapter 2-Table 2.2). ASK what the mean size of households is in the Kenya DHS 2008-09. (Answer: 4.2 persons.)
TELL participants to look at the data in the DHS for the age of first marriage (Chapter 6, Table 6.3). ASK what is the median age at first marriage among women age 25-49 in Kenya? (Answer: 20.0 years.)
Note:  Tell participants that an easy way to find information in the DHS is to look at the List of Tables and Figures in the beginning of the Final Report.


	STEP 7
	End this session by ASKING participants if they have any questions about mean, median, mode, or outliers. EXPLAIN that the next session will go into more advanced statistical concepts.
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	Session 2
1 hour
	Basic Statistical Concepts, Part 2


	Session Objective
	Define basic statistical terms


	STEP 1
	PRESENT Slide 8.
TELL participants that they are going to learn about other basic statistical concepts in this session, including: 
•	Frequency 
•	Range 
•	Percentage
•	Rate and ratio
•	Standard deviation


	STEP 2
	PRESENT Slide 9.
ASK participants what is meant by a frequency. EXPLAIN that a frequency is a count of the number of times an event occurs. When we list the ages of the seven football players in a table, it looks like this slide.
From this table, we see the number of times that there is a player of a specific age. 
ASK how many boys are 16 years old? What about other ages? (Answer: There are two boys age 16. All the other ages have a frequency of 1.) 
Before proceeding to Slide 10, ASK participants to define range. ASK participants to determine the range for the football players on this slide. (Answer: 15 to 20.)


	STEP 3
	PRESENT Slide 10. Additional clicks on this slide will reveal the answers for each group.
TELL participants that the range indicates the lowest and highest values in a group of data. 
ASK participants to determine the range for the second set of data, which includes a 60-year-old player. (Answer: 15 to 60.)
Before turning to Slide 11, ASK what a percentage is.


	STEP 4
	PRESENT Slide 11.
EXPLAIN that a percentage is a way of expressing a number as a fraction of 100, where 100 represents the whole. Thinking of our 7 football players, there are two boys who are age 16. The percentage of players age 16 is calculated as follows: 
DIVIDE the number of players who are 16 years old by the total number of players. Multiply this number by 100. The result is the percentage.
2/7 x 100 = 28.6%
A percentage can be expressed as a fraction.
In this example, the fraction would be 2/7. The two players who are age 16 are the numerator, and the total number of players (7) is the denominator.


	STEP 5
	PRESENT Slide 12.
TELL participants that DHS reports, like other survey reports, use percentages frequently.
EXPLAIN that it is important to look carefully at the denominators. Sometimes DHS data are presented as percentages of all women. But sometimes data are presented as percentages only of currently-married women, of ever-married women, or of never-married women.
This example from Kenya shows how the percent of women with secondary school or higher education is calculated.


	STEP 6
	PRESENT Slide 13.
ASK participants what a rate is.
TELL them that a rate is a percentage, often representing an occurrence over a fixed time period. It describes a relationship between two measurements that use the same units. 
For rates, the denominator includes the numerator. In other words, the denominator is a total of which the numerator is a subset. 
EXPLAIN how to determine the infant mortality rate in a country: The number of infant deaths during a set time period (usually 5 years) is divided by the total number of infants born in the same time period (usually 5 years).  
TELL participants that the numerator has to be part of the denominator or we cannot call it a rate. Point out that the rate is the same as a percentage.


	STEP 7
	PRESENT Slide 14.
EXPLAIN that rates are often expressed per 1,000 (instead of per 100, as percentages do), especially when events are rare. For example, the 2008-09 Kenya DHS survey reported that the neonatal mortality rate was 31 per 1,000 live births. This means that for every 1,000 children born, 31 died within the first month of birth. 


	STEP 8
	PRESENT Slide 15.
ASK participants to define a ratio. A ratio compares two quantities with different units, in contrast to a rate, which compares quantities with the same units. DESCRIBE the example in this slide. 
Another example of a ratio from the DHS is the maternal mortality ratio. This is the number of maternal deaths per 100,000 live births.
EXPLAIN the difference between the:
· maternal mortality ratio, which is the number of maternal deaths during a given time period per 100,000 live births during the same time period, and the
· maternal mortality rate, which is the number of maternal deaths in a given time period per 100,000 women of reproductive age during the same time period. 
One is a ratio because it compares two different units: women (maternal deaths) and children (live births). The other is a rate because both the numerator and denominator use the same unit: women. 


	STEP 9
	PRESENT Slide 16.
ASK participants what is meant by standard deviation. 
TELL participants that standard deviation is a measure of how widely values spread out from the mean or the median. When the data points clump very closely around the mean (or median), then the standard deviation is small. When the data points spread far away from the mean (or median), the standard deviation is large. 
EXPLAIN that when we place data points from a large sample of people on a graph and there are a sufficient number of points, the graph is often shaped like a bell. A commonly used statistical term is a bell-shaped distribution or a bell-shaped curve. As this graph illustrates, in a normal distribution 68% of the population lay close to the mean, that is, within one standard deviation. Ninety-five percent fall within two standard deviations of the mean. And almost all (99.7%) fall within three standard deviations of the mean. Very few outliers, just 0.3%, are farther from the mean.
TELL participants to think about measuring height in a population where the average height is 170 centimeters (or almost 5’7”). If the standard deviation is 8 centimeters (about 3”), then 68% of people will have a height within 8 centimeters of the mean; that is, they will be between 162 and 178 centimeters tall (5’4” and 5’10”). Almost everyone (95% of the population) will be within two standard deviations, or 16 centimeters, of the mean; that is, they will be between 154 and 186 centimeters tall (5’1” and 6’1”). Less than 1% of the population would be shorter than 154 centimeters (5’1”) or taller than 186 centimeters (6’1”). If the standard deviation were smaller, say 4 centimeters, peoples’ height would not vary as much. If the standard deviation were zero, then everyone would be the same height.
 

	
	PRESENT Slide 17
[bookmark: _GoBack]TELL participants that the DHS uses standard deviations to express measurements of the nutritional status of children. During the DHS, interviewers measure the height and weight of children under age five. The results are compared to the median and standard deviations of a reference population of healthy, breastfed children from eight countries around the world. This reference population was designed by the WHO to provide standards for measuring children’s nutritional status, and it was used to create the WHO Child Growth Standards.
EXPLAIN that this slide shows the standard curves for height-for-age for girls according to the WHO Child Growth Standards. The blue line shows the median height at each age for healthy girls. Girls who fall below the pink line (-2 standard deviations below the median) are considered stunted; girls who fall below the red line (-3 standard deviations below the median) are considered severely stunted. Girls who are 2 standard deviations above the mean are considered overnourished, particularly when looking at weight-for-age. 


	
	PRESENT Slide 18.
EXPLAIN that DHS reports contain tables that show the percent of children who fall two and three standard deviations below the median according to the WHO Child Growth Standards. 
In Tanzania, 42% of children under age five are moderately stunted; that is, 42% are two or more standard deviations below the median height of the reference population. 16.5% of children are severely stunted; that is, they are three standard deviations below the median height of the reference population. 
ASK participants if they have any questions about these definitions and descriptions. 
ASK participants to read Handout 2.1, Definitions of Descriptive Statistics, during their free time.


	EXERCISE
	PRESENT Slide 19.
DIVIDE participants into three groups and DISTRIBUTE Exercise 2.1, A New Neighborhood. ASK the groups to answer the questions on the handout (the answers are upside down on the bottom of the sheet). 
Allow about 10 minutes for this activity. After they have finished, BRING everyone together. ASK each group to take turns answering the questions. 



Understanding and Using Demographic and Health Surveys	2-10
Module 2 – Basic Statistics and Demographic and Health Terms 	Session 2
	Session 3
1 hour
	Basic Demographic and Health Terms

	Session Objective
	Define basic demographic and health terms used in The DHS Program


	STEP 1
	TELL participants that in this session they will learn some of the terms that are commonly used in the public health field and are found in most DHS surveys. This will help them to read and better understand the DHS and other surveys.


	EXERCISE
	DIVIDE the participants into groups of 3–4. DISTRIBUTE prepared index cards with the terms listed below on them. Refer participants to Handout 2.2, Glossary of Demographic and Health Terms in the DHS. Also, if time permits and if there are enough reports to share with each group, ask the groups to find at least one indicator in the DHS and be prepared to share it with the other participants.  For example, for the first term below, participants should look up the section on child health in the DHS and provide on survey finding on ARI.
Allow about 20 minutes for this activity. BRING everyone together, and ASK each group to share their definitions with the rest of the participants. DISCUSS each definition and clarify any misunderstandings.
Terms:  
· Acute respiratory infection (ARI) 
· Age-specific fertility rate
· Anemia
· Antenatal care (ANC)
· Background characteristics
· Birth intervals
· Child mortality rate
· Comprehensive knowledge of AIDS
· Contraceptive prevalence rate
· Crude birth rate
· Discordance of HIV infection
· Ever use of contraception
· Exclusive breastfeeding
· Family planning
· Female genital cutting (FGC)
· Full immunization/vaccination
· Higher-risk sex
· HIV incidence 
· HIV prevalence
· Infant mortality rate
· Informed choice
· Informed consent
· Insecticide-treated mosquito net (ITN)
· Intermittent preventive therapy during pregnancy (IPTp)
· In union
· Lactational amenorrhea method (LAM)
· Male circumcision
· Malnutrition
· Maternal mortality rate
· Maternal mortality ratio
· Median age at first marriage
· Modern family planning methods
· Neonatal mortality rate
· Oral rehydration therapy (ORT)
· Population-based HIV testing
· Postnatal care (PNC)
· Rate
· Ratio
· Representative sample
· Routine data collection
· Sentinel surveillance
· Stunting
· Survey
· Total fertility rate (TFR)
· Traditional family planning methods
· Under-five mortality rate
· Underweight
· Unmet need for family planning
· Wasting

	STEP 2
	End the session by ASKING participants to read through the list of terms in their free time and familiarize themselves with their meanings. REMIND participants that these are terms that they will see used throughout all DHS surveys, therefore, they should be comfortable with what they mean. 
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