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Sampling

Sampling Procedure

Sample Design
The sample for the 2013 YNHDS was designed to provide population and health indicator estimates at the national and
governorate levels. The sample design allowed for specific indicators, such as contraceptive use, to be calculated for each of
Yemen’s 20 governorates and Sana’a, the capital city. To have enough cases to report on key indicators in each of the 21
reporting domains, the smallest governorates in terms of population were oversampled while the largest were undersampled.
The 2004 General Population Housing and Establishment Census was used as the sampling frame.

During the 2004 census, the country was divided into areas convenient for data collection called census enumeration areas
(EAs). The primary sampling unit (PSU), referred to as a cluster for the 2013 YNHDS, is defined on the basis of EAs from the
2004 EA census frame. The 2013 YNHDS sample was selected using a stratified two-stage cluster design consisting of 800
clusters, with 213 in urban areas and 587 in rural areas.

A complete listing of households and a mapping exercise were carried out for each cluster from November 10 to November
30, 2012, with the resulting lists of households serving as the sampling frame for the selection of households in the second
stage. All households were listed. In each rural cluster, one household was randomly selected. This household and the next
24 households on the list together constituted the household sample for each of the 587 rural clusters; in urban clusters, the
25 households were randomly selected. The total of 800 clusters was estimated to yield a sample of 20,000 households at
the national level. However, for security reasons, ten clusters were not listed.

All ever-married and never-married women age 15-49 in each selected household were eligible to be interviewed. In addition,
in one-third of selected households, all women age 15-49 as well as children age 6-59 months were eligible to be tested for
anemia.

Note: The sample design is described in detail in Appendix A.

Deviations from Sample Design

Among the 800 clusters initially selected, ten were not listed and, at the time of data collection, nine additional clusters had
not been visited for security reasons. Consequently, the results of the 2013 YNHDS are based on 781 clusters that were
actually visited during the data collection phase.

Response Rate

A total of 19,517 households were selected for inclusion in the YNHDS, and of these, 18,027 were occupied. Of the 18,027
occupied households, 17,351 were successfully interviewed, yielding a response rate of 96 percent (97 percent in rural areas
compared with 95 percent in urban areas).

In the interviewed households, a total of 17,318 ever-married women were identified to be eligible for the individual
interview, and 96 percent of them (16,656) were successfully interviewed. For nevermarried women, 9,488 were identified
as eligible for interview, and 93 percent of them (8,778) were successfully interviewed.

Weighting

Because of the nonproportional allocation of the sample to different governorates and the possible differences in response
rates, sampling weight is required for any analysis that uses the 2013 YNHDS data; this ensures the actual
representativeness of the survey results at the national level and the domain level. Because the 2013 YNHDS sample is a
two-stage stratified cluster sample, sampling weight is calculated based on separate sampling probabilities for each
sampling stage and for each cluster.

Design weight is adjusted for household and individual nonresponse to get the sampling weights for household and women
surveys, respectively. The differences between the household sampling weight and the individual sampling weights are
introduced by individual nonresponse. The final sampling weights are normalized to give the total number of unweighted
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cases equal to the total number of weighted cases at national level, for both household and individual weights. The
normalized weights are relative weights valid for estimating means, proportions, and ratios but not valid for estimating
population totals and for pooling data.
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Questionnaires

Overview

Four questionnaires were used in the 2013 YNHDS: a household questionnaire, two individual questionnaires (one for
ever-married women and an abbreviated version for never-married women), and a maternal mortality questionnaire.

The questionnaires were adapted from model survey instruments developed for the MEASURE DHS project to reflect the
population and health issues relevant to Yemen. These issues were identified in consultation with a broad spectrum of
government ministries and agencies, nongovernmental organizations, and international donors.

The Household Questionnaire was used to list all the usual members of and visitors to selected households. Basic
information was collected on the characteristics of each person listed, including age, sex, marital status, education, and
relationship to the head of the household. The Household Questionnaire also collected information on characteristics of the
household’s dwelling unit, such as the source of water, type of toilet facilities, materials used for the floor of the dwelling,
and ownership of various durable goods. The questionnaire was further used to record height and weight measurements for
children age 0-59 months and women age 15-49 years, results of the hemoglobin testing for children age 6-59 months and
women age 15-49 years, and results of an iodine test of household cooking salt. The data on the sex, age, and marital status
of household members interviewed with the Household Questionnaire were used to identify the women eligible for the
ever-married and never-married individual interview.

Several modules or sets of questions were also added to the Household Questionnaire:
• A module on child discipline, developed by UNICEF
• Modules on chronic diseases, disability, and injuries and accidents, developed by PAPFAM
• Questions on food security

An Individual Questionnaire, based on the standard MEASURE DHS Woman’s Questionnaire, was used to collect information
from all ever-married women age 15-49.

A simplified version of the ever-married woman’s Individual Questionnaire was used for the nevermarried women.

Maternal Mortality
The 2013 YNHDS did not use the Maternal Mortality module developed by MEASURE DHS (which is based on the sisterhood
method). Instead it used a methodology previously used by PAPFAM in the 2003 YFHS. The Maternal Mortality component of
the YNHDS was implemented in two phases.

Household listing. The household listing identified 113,463 households in the YNHDS selected clusters. Two types of key
information were recorded in each household listed: the number of births and the number of deaths of women age 12-49
over the past two years. All households with a woman's death in the past two years were selected to be interviewed during
the main survey. It should be noted that these households were not necessarily the same as those randomly selected for the
main survey.

Maternal mortality data collection. During the data collection, all households identified during the listing phase with a
woman's death in the past two years (whether or not selected for the main survey) were interviewed using the Maternal
Mortality Questionnaire to identify maternal deaths and collect additional information on the deceased women.
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Data Collection

Data Collection Dates
Start End Cycle
2013-09-14 2013-11-23 N/A

Data Collection Mode
Face-to-face [f2f] 

DATA COLLECTION NOTES

Training of Field Staff
All aspects of data collection were pre-tested from November 20 to December 12, 2012. Twentyfour participants (16 females
and 8 males) attended the two-week training in the administration of the YNHDS survey instruments, anthropometric
measurement, and hemoglobin testing. Pre-test fieldwork was carried out over four days in urban and rural clusters in and
around Sana’a. A total of 124 household interviews (70 in urban and 54 in rural areas) were conducted, in which 161 eligible
women were located and interviewed. Following field practice, a debriefing session was held with the pre-test field staff, and
modifications to the questionnaires were made based on lessons drawn from the exercise. Unfortunately, the main survey
was delayed, and the training for the main survey only took place eight months later.

The four-week main training that took place from August 18 to September 12, 2013, was conducted by MOPHP and CSO staff,
and ICF and PAPFAM consultants. In addition, MOPHP nutritionists participated in the biomarker training. The training started
with 278 field staff. Due to the very large number of trainees, training was carried out simultaneously in two classrooms. The
training included lectures, role playing, mock interviews, and field practices. Several role playing and mock interview
sessions were held so that the interviewers got plenty of practice. The training on biomarker collection was held concurrently
with the training on questionnaire administration, two one-day field practices took place during the training. The purpose of
field practice was to train interviewers on questionnaire delivery as well as height and weight measurement and hemoglobin
testing. Overall, the practice sessions were successful, with interviewers generally performing better during the second
round. By the end of each field practice, many interviewers had completed two households; in total, all teams completed
228 household questionnaires, 228 ever-married woman questionnaires, 173 never-married woman questionnaires, 445
height and weight measurement sessions, and 400 hemoglobin tests.

Fieldwork
Fieldwork was launched simultaneously in all governorates immediately upon the conclusion of field staff training. Forty
interviewing teams carried out data collection for the 2013 YNHDS. Each team consisted of one male team supervisor, one
male field editor, four female interviewers, and one driver. Fieldwork supervision was conducted by MOPHP, CSO, ICF,
PAPFAM, and a technical team through regular visits to teams to review their work and monitor data quality. Data collection
took place over a twomonth period, from September 14 through November 23, 2013, with a two-week interruption (October
10-25) due to Adhah Eid. Questionnaires were regularly delivered to MOPHP headquarters.
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Data Processing

Data Editing

The processing of the YNHDS data with the CSPro software began as soon as questionnaires were received from the field.
Completed questionnaires were returned from the field to MOPHP headquarters, where they were entered and edited by
data processing personnel who were specially trained for this task and who had also attended questionnaire training. Data
processing was to be concurrent with data collection to allow for regular monitoring of team performance and data quality.
However, data entry was slow during the first few weeks, and the “field check” tables that were supposed to be regularly
generated to check various data quality parameters were not produced early enough to provide feedback to the data
collection teams during the first weeks of fieldwork. Coding was completed on January 15, 2014, and data entry, which
included 100 percent double entry to minimize keying error and data editing, was completed on February 15, 2014. Data
cleaning was completed on March 15, 2014. Secondary editing, imputation, and calculation of survey weights were
completed by mid-April 2014.
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Data Appraisal

Estimates of Sampling Error

The estimates from a sample survey are affected by two types of errors: nonsampling errors and sampling errors.
Nonsampling errors are the results of mistakes made in implementing data collection and data processing, such as failure
to locate and interview the correct household, misunderstanding of the questions on the part of either the interviewer or
the respondent, and data entry errors. Although numerous efforts were made during the implementation of the 2013
Yemen HDS (YNHDS) to minimize this type of error, nonsampling errors are impossible to avoid and difficult to evaluate
statistically.

Sampling errors, on the other hand, can be evaluated statistically. The sample of respondents selected in the 2013 YNHDS
is only one of many samples that could have been selected from the same population, using the same design and expected
size. Each of these samples would yield results that differ somewhat from the results of the actual sample selected.
Sampling errors are a measure of the variability among all possible samples. Although the degree of variability is not known
exactly, it can be estimated from the survey results.

Sampling error is usually measured in terms of the standard error for a particular statistic (mean, percentage, etc.), which
is the square root of the variance. The standard error can be used to calculate confidence intervals within which the true
value for the population can reasonably be assumed to fall. For example, for any given statistic calculated from a sample
survey, the value of that statistic will fall within a range of plus or minus two times the standard error of that statistic in 95
percent of all possible samples of identical size and design.

If the sample of respondents had been selected as a simple random sample, it would have been possible to use
straightforward formulas for calculating sampling errors. However, the 2013 YNHDS sample is the result of a multi-stage
stratified design, and, consequently, it was necessary to use more complex formulas. Sampling errors are computed in
either ISSA or SAS, using programs developed by ICF International. These programs use the Taylor linearization method of
variance estimation for survey estimates that are means, proportions, or ratios. The Jackknife repeated replication method
is used for variance estimation of more complex statistics such as fertility and mortality rates.

The Taylor linearization method treats any percentage or average as a ratio estimate, r= y x, where y represents the total
sample value for variable y, and x represents the total number of cases in the group or subgroup under consideration.

Note: A more detailed description of estimate of sampling error is presented in APPENDIX B of the survey report.

Other forms of Data Appraisal

Data Quality Tables
- Household age distribution
- Age distribution of eligible and interviewed women
- Completeness of reporting
- Births by calendar years
- Reporting of age at death in days
- Reporting of age at death in months
- Nutritional status of children based on the NCHS/CDC/WHO International Reference Population
- Need and demand for family planning for currently married women

Note: See detailed data quality tables in APPENDIX C of the report.
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