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2.0 Executive Summary

2.1
Strategic Context
The 2015-16 Malawi Demographic and Health Survey (MDHS) is designed to obtain population-based data to support the monitoring and evaluation needs for the Health Sector and to supplement the existing Health Management Information System (HMIS). 
Population-based surveys conducted in Malawi over the last fifteen years provided evidence of improvement in the health status of the people of Malawi. For example, they documented a continuing decline in infant and child mortality rates between 2004 and 2010 and a decline in maternal mortality rate.  At the same time, however, surveys documented areas in health sector where improvement is still needed. The HIV/AIDS epidemic continues to be the leading cause of morbidity and mortality in Malawi. Micronutrient malnutrition and chronic malnutrition (stunting) are major public health problems. 

The government of Malawi with support from partners has been implementing a wide range of interventions to address the identified issues in the health sector but also to sustain the gains achieved in past years. These interventions included HIV testing and counselling programs, procurement and provision of male and female condoms, the Expanded Program of Immunization, deworming, malaria control through distribution and use of insecticide-treated mosquito nets, isoniazid preventive therapy during pregnancy and management of malaria for children, vitamin A supplementation, promotion of prevention of mother-to-child transmission, exclusive breastfeeding for the first 6 months and effective management of childhood diarrhea; fortification of some staple foods such cooking oil, with vitamin A; promotion of use of iodised salt, iron folate supplementation to pregnant women and school going children; promotion of dietary diversification and modification; and nutrition education. The health sector has also seen the expansion of the infrastructure for basic emergency obstetric care in rural areas and the signing of service-level agreements with mission health facilities to provide free care to mothers and children. 
Five years after the last demographic and health survey, and with the introduction of such arrays of interventions, there is need to recheck the progress through a follow up population-based survey in 2015. Thus, of key importance in the 2015-16 MDHS will be the collection of the data necessary for population-based estimates of main health program indicators to complement routine data in guiding new policy direction and evaluating existing relevant programs.

2.2
General Objectives
The 2014-15 MDHS will obtain the data necessary to benchmark the strides made since 2010 in the areas of population, reproductive health, maternal health, child health, nutrition and HIV/AIDS and provide the baseline for new programs as well as information for policy and strategic planning. The survey will also obtain data on the national and district-level anemia prevalence among women age 15-49, and young children and of HIV among adults and on risk factors for HIV, and anemia.
The MDHS will:

· collect data at the national level which will allow the calculation of key demographic indicators, particularly fertility and under-five and adult mortality rates;

· provide data to explore the direct and indirect factors which determine the level and trends of fertility and child mortality;

· measure the level of contraceptive knowledge and practice;

· obtain data on key aspects of family health, including immunization coverage among children, prevalence and treatment of diarrhea and other diseases among children under five, and maternity care indicators including antenatal visits and assistance at delivery; 
· obtain data on child feeding practices including breastfeeding and, in the subsample of households selected for the male survey, collect anthropometric measures to assess the nutritional status and conduct anemia testing for all eligible children under age five, and women age 15-49; 
· collect data on knowledge and attitudes of women and men about sexually-transmitted diseases and HIV/AIDS, potential exposure to the risk of HIV infection (e.g., risk behaviors and condom use), and on coverage of HTC, PMTCT and other key HIV/AIDS programs; and 
· collect dried blood spot samples for HIV testing from women age 15-49 and men age 15-54 to provide information on the prevalence of HIV among the adult population in the prime reproductive ages.
The MDHS will also include a micronutrient component. This component will be implemented in a subsample of the MDHS. The overall objective of the micronutrient survey is to determine the prevalence of micronutrient deficiencies (vitamin A, iron, iodine, zinc) and anemia among pre-school and school-age children, child-bearing age women, and men and to estimate micronutrient supplementation and fortification coverage and assess the knowledge and practices in maternal and child nutrition.
2.3
Organizations
The 2015-16 MDHS will be implemented by the Malawi National Statistical Office (NSO), in collaboration with other agencies and with technical assistance from ICF International through USAID-funded DHS program (The DHS Program). The micronutrient component will be implemented by NSO in collaboration with the Department of Nutrition, HIV and AIDS (DNHA) and the Ministry of Health Community Sciences Unit (CHSU), with technical assistance from UNICEF and the Centers for Disease Control & Prevention (CDC). The financial support will be provided by Malawi Government, USAID through The DHS Program, UNICEF, Malawi National AIDS Commission (NAC), UNFPA, UN WOMEN, Irish AID and World Bank.
2.4
Methods
The sample for the 2015-16 MDHS is designed to provide estimates at national, rural-urban, regional, and, for key indicators, at district levels.  The survey will be based on a stratified national sample of 27,500 households selected in 850 clusters. In all of these households, household-level interviews will be administered with the household head or other knowledgeable adult and all women age 15-49 will be eligible for individual interview. In a subsample of one in three of these households, all men age 15-54 will be eligible for individual interview.
In addition, in the subsample of households selected for the male interviews, women age 15-49 and men age 15-54 will be eligible for HIV testing. In the same subsample, height and weight measurements and anemia testing will be performed for all children under age six years found in the households and women age 15-49. 

Survey data for the 2015-16 MDHS will be collected by 37 field teams, each consisting of one male team leader, one female field editor/data manager, 4 female interviewers, 1 male interviewer, and a driver. The team leader and one of the female interviewers will also be in charge hemoglobin and HIV testing and height and weight measurements. 

The micronutrient component of the MDHS will be implemented in 105 clusters randomly selected from clusters included in the main MDHS survey. In these 105 clusters, only households that are not selected for the MDHS Man’s survey will be eligible for the micronutrient component. A total of five teams of anthropometrists and lab technicians will be recruited to collect data for the micronutrient data. The micronutrient teams will collect samples of sugar, oil, and salt used in the household; conduct a brief questionnaire to assess individual and household-level exposures to nutrition interventions; and collect venous blood and urine samples to evaluate micronutrient status of children aged 6-59 months, school-age children (5-14 years), women age 15-49 years, and men age 20-54 years. The micronutrient component of the MDHS will take place immediately after the main MDHS data collection team has completed the DHS interviews in the clusters selected for this component. The results of the micronutrient survey will be reported separately for women, men, children, and school-age children at the national level and by region (North, South, and Central).  
The 2015-16 MDHS will be a tablet-based, computer assisted personal interviewing (CAPI) survey with the exception of height and weight measurements, the hemoglobin and micronutrient data that will be collected on paper questionnaires.

2.5
Data Analysis and Dissemination
Data will be analyzed de-linked from personal identifiers but linked to other variables for which information is obtained in the survey. National estimates will be disaggregated to provide estimates at rural-urban, regional, and, for key indicators, at district levels. 

Three reports will be prepared for the MDHS: a Key findings report, a final report, and a summary report. A descriptive analysis report on the findings of the micronutrient component will also be prepared to be released at the same time or soon after the release of the main MDHS report. 

To facilitate the increased utilization of the data once the final report is published, data files from the survey will be made available to any responsible research institution or researcher who requests a copy.

3.0 Background, Rationale and Objectives of the 2015-16 MDHS
3.1
Sources of Data on Population and Health in Malawi
The major source of historical demographic data comes from the population census, which took place approximately every ten years from 1891 to 1931. After World War II, the population censuses were conducted in 1945, 1966, 1977, 1987, 1998, and 2008. Other sources of population and health data include nationwide surveys, such as the 1992 Malawi Demographic and Health Survey (MDHS); the 1996 Malawi Knowledge, Attitudes, and Practices in Health survey (MKAPH); the 2000 MDHS and the 2004 MDHS, the 2009 National Micronutrient Survey and the 2010 MDHS. 
The other primary source of data on health is the routine service statistics collected by the Ministry of Health, primarily the Health Management Information System (HMIS).
3.2
Demographic and Health Surveys in Malawi
Population-based Demographic and Health Surveys (DHS) complement census and facility-based data sources in providing strategic information to guide programs. The DHS are based on nationally representative household samples, providing national and sub-national estimates of a range of demographic and health. 

To date, five DHS have been conducted in Malawi: the 1992, 2000, 2004, and 2010 MDHS. These surveys provided important data on fertility, child mortality, contraceptive knowledge and use, maternal health and mortality, child health, nutritional status, and a number of issues related to adult health. For example, the surveys documented a continuing decline in the total fertility rate, from 6.7 children per woman in the 1992 survey to 5.7 children per woman in the 2010 survey. The surveys also showed a rapid increase in contraceptive use, from 33 percent of married women in 2004 to 46 percent in 2010. The surveys also documented a decline in infant and child mortality rates (from 76/1000 in 2004 to 66/1000 in 2010 and from 133/1000 to 112/1000, respectively) and in maternal mortality rate (from 984/100,000 in 2004 to 675/100,000 in 2010).  
The 2004 and 2010 MDHS surveys also provided important data on HIV/AIDS. The HIV/AIDS data obtained in the DHS include HIV/AIDS knowledge and attitudes, sexual behavior, and coverage of HIV prevention, care and treatment programs. Sexual behavior data include multiple partnerships, primary and secondary abstinence, condom use, and awareness of and health-seeking behavior for other sexually transmitted infections (STIs). Also included were questions to assess coverage of voluntary HIV testing and counselling (HTC) and in the 2010 MDHS, coverage of the PMTCT program. Results from the 2010 MDHS indicate that 11 percent of adults age 15-49 in Malawi were living with HIV at the time of the survey. HIV prevalence in women age 15-49 was 13 percent, while for men age 15-54, it was 8 percent. HIV prevalence in urban areas was twice as high as that of rural areas. Results show that HTC coverage is moderately high, with about three in four women and about one in two men having ever been tested and received the results.

3.3
Rationale for the 2015-16 Malawi Demographic and Health Survey

The proposed 2015-16 MDHS would be a follow-on to the 1992, 2000, 2004, and 2010 MDHS surveys and would provide updates and evidence of trends in key population, nutrition and health-related indicators. The survey will cover a wide range of health-related issues—e.g., fertility, mortality, maternal and child health, nutrition, contraceptive use, adult health issues, and HIV. The information will enable the government of Malawi to monitor and evaluate the achievement of policies and programs related to population, health, nutrition, and HIV/AIDS. Most of the survey key indicators will be produced separately by district which can indicate which parts of the country require more intense focus for future efforts.
The survey data will fill gaps that are not provided by other data collection mechanisms. For example, the national birth and death registration system is incomplete and therefore unable to provide reliable fertility and mortality rates and population censuses only take place every ten years. Similarly, although the periodic ANC-based sentinel surveillance surveys have been invaluable in providing magnitudes and trends of the epidemic, the data have biases that arise from the exclusion of men and women who do not get pregnant for various reasons. These data also have limited demographic and behavioural information and are not nationally representative. In order to obtain a nationally representative estimate for all adults from ANC surveillance systems, the data must be adjusted based on assumptions about the biases in the pregnant women who use the selected facilities, the effect of HIV infection on the ability to become pregnant, the age differentials between pregnant and non-pregnant women, and the relative rate of infection among men and women. Measurement of HIV using a nationally-representative household survey is recommended periodically to obtain an unbiased estimate of HIV prevalence and to review and revise the assumptions used to adjust the national HIV prevalence obtained from sentinel surveillance.

The 2004 and 2010 MDHSs provided national population-based data on the prevalence of HIV infection and a range of other health-related indicators. It is planned to conduct the 2015-16 survey to obtain updated data on HIV infection and all other indicators. 
The proposed micronutrient component is expected to shed light into the effects of interventions aimed at reducing micronutrient malnutrition in Malawi, indicate lessons that could be of use for the future; help guide new policy direction on micronutrient deficiency in the country; guide the revision of the micronutrient action plan for the coming years; serve as baseline information for monitoring the impact of future programs such as the micronutrient powder program and other fortification initiatives. 

3.4
Objectives of the 2015-16 MDHS
The main objective of the 2015-16 MDHS is to provide reliable and detailed information on socio-demographic characteristics of the general population, health and nutritional status of children, women, and men, and information on reproductive health and HIV infection in the country. The 2015-16 MDHS will obtain the data necessary to benchmark the strides made since 2010 in the areas of population, reproductive health, maternal health, child health, nutrition and HIV/AIDS and provide the baseline for new programs as well as provide information for policy and strategic planning. The survey will also obtain data on the national and sub-national anemia prevalence among women age 15-49 and young children and of HIV among adults and on risk factors for HIV.  Results will also provide information by district that can indicate which parts of the country require more intense focus for future efforts.
More specifically, the 2015-16 MDHS will:

· collect data which will allow the derivation of key demographic and health indictors at the national, regional and, for most of the indicators, at the district level;

· analyze the direct and indirect factors which determine the level and trends of fertility; 

· measure the level of contraceptive knowledge of women and men; and contraceptive prevalence;

· collect high quality data on family health including immunization coverage among children, prevalence and treatment of diarrhea and other childhood diseases among children under five, maternity care indicators including antenatal visits and assistance at delivery; 

· collect data on infant and child mortality, maternal and adult mortality; 

· obtain data on child feeding practices including breastfeeding; collect anthropometric measures for children under 5 years and women (age 15-49) to assess their nutritional status;

· collect data on domestic violence among women;

· collect data on knowledge and attitudes of women and men about sexually-transmitted diseases and HIV/AIDS and evaluate patterns of recent behavior regarding condom use;

· collect data on other health issues like disability;

· measure levels of hemoglobin among children age 6-59 months and women 15-49;

· estimate levels of HIV prevalence in women age 15-49 and men age 15-54. 

The main objective of the micronutrient component is to determine the prevalence of micronutrient deficiencies (vitamin A, iron, zinc, iodine) among pre-school and school age children; child-bearing age women and men and to measure the impact of supplementation, fortification and dietary diversification programs in Malawi.

The products of the survey will mainly be reports and tables. Specifically, a key finding report, a report on micronutrient survey result and a detailed final report as well as a summary report and a dataset that will be available in formats that are readily usable by researchers both in and outside of Malawi (e.g., in commonly used statistical analysis programs like SPSS and STATA).
4.0 Design and Methods
4.1
Organizational Structure

The Malawi National Statistical Office (NSO) will implement the 2015-16 MDHS, in collaboration with other agencies and with technical assistance from ICF International through USAID-funded DHS program (The DHS Program). The micronutrient component will be implemented by NSO in collaboration with the Department of Nutrition, HIV and AIDS (DNHA) and the Ministry of Health Community Sciences Unit (CHSU), with technical assistance from UNICEF and the CDC. 

NSO will collaborate, at all stages of the execution of the project, with national, bilateral, and international institutions interested in and working within the domain of population, health and nutrition. More specifically, they will collaborate with different departments of the MoH, USAID, UNICEF, UNFPA, UN WOMEN, Irish AID and the World Bank. Two committees will coordinate project activities: a Steering Committee and a Technical Working Committee. 

The 2015-16 Steering Committee made up of the Secretary for Economic Planning and Development (chair) Commissioner of Statistics, DNHA, representatives from the Ministry of Health (MOH), the National AIDS Commission (NAC), USAID, UNICEF, UNFPA, UN WOMEN, Irish AID, World Bank, Save the Children and other key donors will meet whenever necessary to provide the overall direction of the project. The Steering Committee will be the main decision - making body and will oversee all funding, managerial and scientific matters. It will also decide on the overall scope and content of the survey. It will ensure that the demographic, health and nutrition indicators estimated through the 2015-16 MDHS constitute the national reference, and are widely used for evaluating and planning population and health policies and programs.

The 2015-16 Technical Working Committee composed of technical experts in population and health issues will meet more frequently as required to guide the implementation of the 2015-16 MDHS.  The Technical Working Committee will oversee the technical components of the survey, including detailed planning, field and laboratory implementation, analysis and dissemination of data. The Technical Committee will report to and advise the 2015-16 MDHS Steering Committee on scientific and technical matters. All major technical issues, in particular, sampling coverage, questionnaire development, and report tabulation plan will be discussed and reviewed by the Technical Committee.
4.2
Sample Design
4.2.1 Introduction
The sample for the 2015-16 MDHS is designed to provide estimates of key population and health indicators for the country as a whole, for the urban and rural areas separately, and for each of the 28 districts in Malawi. All women age 15-49 who are usual members of the selected households and those who spent the night before the survey in the selected households are eligible to be interviewed in the survey. In a subsample of one in three households selected for the women’s survey, all men age 15-54 who are usual members of the selected households and those who spent the night before the survey in the selected households are eligible to be interviewed in the survey. In the same subsample, all women who are eligible for the survey and all children under five years of age are eligible for height and weight measuring and anemia testing and all women and men who are eligible for the individual survey are eligible for HIV testing. In a subsample of the MDHS clusters (105 clusters), the households that are not selected for the men survey will be eligible for the Micronutrient Survey.

4.2.2 SAMPLING frame

The sampling frame used for the 2015-16 MDHS is the frame of the Malawi Population and Housing Census (MPHC) conducted in Malawi in 2008, provided by the Malawi National Statistical Office (NSO). The census frame is a complete list of all census standard enumeration areas (SEA) created for the 2008 MPHC. An SEA is a geographic area covering on average 235 households. The sampling frame contains information about the SEA location, type of residence (urban or rural), and the estimated number of residential households. A sketch map that delineates the SEA geographic boundaries is available for each SEA.

Administratively, Malawi is divided into 28 districts. The sample was designed to provide estimates in 28 districts for most health and demographic indicators. Indicators are also shown for the Northern (Chitipa, Karonga, Likoma, Mzimba, Nkhata Bay, and Rumphi), Central (Dedza, Dowa, Kasungu, Lilongwe, Mchinji, Nkhotakota, Ntcheu, Ntchisi, and Salima), and Southern (Balaka, Blantyre, Chikhwawa, Chiradzulu, Machinga, Mangochi, Mulanje, Mwanza, Neno, Nsanje, Phalombe, Thyolo, and Zomba) Regions  of the country.

Table A.1 indicates the percentage distribution of households by district and by type of residence. The district size varies from 0.97 percent (Likoma, the smallest) to 14.51 percent (Lilongwe, the largest). In Malawi, 15.21 percent of the households are in urban areas. The percentage of urban areas varies greatly from 0.83%, in Chiradzulu district to 65.50% in Blantyre.
	Table A.1  Distribution of residential households by district and type of residence

	
	Residential households
	
	Percentage

	District
	Urban
	Rural
	Total
	
	District
	Urban

	Chitipa
	2924
	34856
	37780
	
	1.28%
	7.74%

	Karonga
	8574
	49234
	57808
	
	1.96%
	14.83%

	Nkhatabay
	2276
	39993
	42269
	
	1.43%
	5.38%

	Rumphi
	3847
	32190
	36037
	
	1.22%
	10.68%

	Mzimba
	31061
	138777
	169838
	
	5.74%
	18.29%

	Likoma
	299
	1721
	2020
	
	0.07%
	14.80%

	Kasungu
	8964
	118301
	127265
	
	4.30%
	7.04%

	Nkhota kota
	5010
	57458
	62468
	
	2.11%
	8.02%

	Ntchisi
	1555
	45873
	47428
	
	1.60%
	3.28%

	Dowa
	4479
	117405
	121884
	
	4.12%
	3.67%

	Salima
	6089
	71442
	77531
	
	2.62%
	7.85%

	Mchinji
	3570
	93639
	97209
	
	3.29%
	3.67%

	Dedza
	4489
	141389
	145878
	
	4.93%
	3.08%

	Ntcheu
	3306
	110485
	113791
	
	3.85%
	2.91%

	Lilongwe
	153717
	275194
	428911
	
	14.51%
	35.84%

	Mangochi
	8473
	177442
	185915
	
	6.29%
	4.56%

	Machinga
	5303
	109833
	115136
	
	3.89%
	4.61%

	Chiradzulu
	592
	70968
	71560
	
	2.42%
	0.83%

	Mwanza
	3445
	18573
	22018
	
	0.74%
	15.65%

	Thyolo
	2405
	139634
	142039
	
	4.80%
	1.69%

	Mulanje
	3243
	124174
	127417
	
	4.31%
	2.55%

	Phalombe
	1117
	75562
	76679
	
	2.59%
	1.46%

	Chikwawa
	2830
	95205
	98035
	
	3.32%
	2.89%

	Nsanje
	4227
	48373
	52600
	
	1.78%
	8.04%

	Balaka
	5037
	70619
	75656
	
	2.56%
	6.66%

	Neno
	366
	25049
	25415
	
	0.86%
	1.44%

	Zomba
	19041
	142394
	161435
	
	5.46%
	11.79%

	Blantyre
	153578
	80879
	234457
	
	7.93%
	65.50%

	Malawi
	449817
	2506662
	2956479
	
	100.0
	15.21%

	Source:  The 2008 Malawi Population and Housing Census (MPHC) Sampling frame provided by the Malawi National Statistical Office (NSO).


Table A.2 below indicates the distribution of SEAs and their average size in number of households by district and by type of residence. There are in total 12,569 SEAs excluding the institutional SEAs; among them 1,411 are in urban areas, and 11,158 are in rural areas. The average SEA size is 235 households; the urban SEAs have a larger size, with an average of 319 households per SEA; the rural SEAs have a smaller size with and an average of 225 households per SEA. The SEA size is an adequate size for being primary sampling unit (PSU) with a sample take of 30 households per urban SEA and 33 households per rural SEA.

	Table A.2  Distribution of enumeration areas and their average size in number of households

	
	Number of SEAs
	Average SEA size

	District
	Urban
	Rural
	Total
	
	Urban
	Rural
	Total

	Chitipa
	11
	205
	216
	266
	170
	175

	Karonga
	37
	370
	407
	232
	133
	142

	Nkhatabay
	12
	229
	241
	190
	175
	175

	Rumphi
	12
	156
	168
	321
	206
	215

	Mzimba
	122
	825
	947
	255
	168
	179

	Likoma
	2
	9
	11
	150
	191
	184

	Kasungu
	29
	486
	515
	309
	243
	247

	Nkhota kota
	16
	177
	193
	313
	325
	324

	Ntchisi
	6
	204
	210
	259
	225
	226

	Dowa
	18
	450
	468
	249
	261
	260

	Salima
	22
	416
	438
	277
	172
	177

	Mchinji
	12
	374
	386
	298
	250
	252

	Dedza
	15
	486
	501
	299
	291
	291

	Ntcheu
	11
	468
	479
	301
	236
	238

	Lilongwe
	458
	1173
	1631
	336
	235
	263

	Mangochi
	25
	614
	639
	339
	289
	291

	Machinga
	19
	436
	455
	279
	252
	253

	Chiradzulu
	2
	334
	336
	296
	212
	213

	Mwanza
	9
	80
	89
	383
	232
	247

	Thyolo
	12
	674
	686
	200
	207
	207

	Mulanje
	17
	658
	675
	191
	189
	189

	Phalombe
	3
	316
	319
	372
	239
	240

	Chikwawa
	16
	380
	396
	177
	251
	248

	Nsanje
	14
	241
	255
	302
	201
	206

	Balaka
	17
	275
	292
	296
	257
	259

	Neno
	3
	157
	160
	122
	160
	159

	Zomba
	79
	584
	663
	241
	244
	243

	Blantyre
	412
	381
	793
	373
	212
	296

	Malawi
	1411
	11158
	12569
	319
	225
	235

	Source: The 2008 Malawi Population and Housing Census (MPHC) Sampling frame provided by the Malawi National Statistical Office (NSO).


4.2.3 SAMPLE DESIGN and Selection

The 2015-16 MDHS sample is stratified and will be selected in two stages. Each district is stratified into urban and rural areas yielding 56 sampling strata. Samples of SEAs are selected independently in each stratum in two stages. Implicit stratification and proportional allocation are achieved at each of the lower administrative levels by sorting the sampling frame within each sampling stratum before sample selection, according to administrative units in different levels, and by using a probability proportional to size selection at the first stage of sampling.

In the first stage, 850 SEAs will be selected with probability proportional to the SEA size and with independent selection in each sampling stratum with the sample allocation given in Table A.3. The SEA size is the number of residential households residing in the SEA censured in the 2008 MPHC. A household listing operation will be carried out in all the selected SEAs, and the resulting lists of households will serve as sampling frame for the selection of households in the second stage. Some of the selected SEAs might be of large size. In order to minimize the task of household listing, for the selected SEAs which have more than 200 households, each large SEA will be segmented. Only one segment will be selected for the survey with probability proportional to the segment size. Household listing will be conducted only in the selected segment. So a 2015-16 MDHS cluster is either an SEA or a segment of an SEA.

In the second stage of selection, a fixed number of 30 households per urban cluster and 33 households per rural cluster will be selected with an equal probability systematic selection from the newly created household listing. The survey interviewer should interview only the pre-selected households. No replacements and no changes of the pre-selected households are allowed in the implementing stages in order to prevent bias. All women aged 15-49 who are usual members of the selected households or who spent the night before the survey in the selected households are eligible for the female survey. In one third of the selected households, all men aged 15-54 who are usual members of the households or who spent the night before the survey in the households are eligible for the male survey.

Table A.3 shows the allocation of selected households according to districts and urban-rural areas, and Table A.4 shows the expected number of completed women and men interviews according to district and urban-rural areas. To ensure that the survey precision is comparable across districts, the sample allocation figures a power allocation between districts and between different types of residence within each district. Based on a fixed sample take of 30 households per urban cluster and 33 households per rural cluster, the survey will select 850 SEAs, 173 in urban areas and 677 in rural areas. The survey will be conducted in 27,531 residential households, 5,190 in urban areas and 22,341 in rural areas. The sample is expected to result in about 23,504 completed interviews with women age 15-49, 5,048 in urban areas and 18,456 in rural areas, and 7,356 completed interviews with men age 15-54, 1,663 in urban areas and 5,693 in rural areas.

	Table A.3  Sample allocation of clusters by district and type of residence 

	
	Number of clusters allocated
	Number of households allocated

	District
	Urban
	Rural
	Total
	
	Urban
	Rural
	Total

	Chitipa
	5
	20
	25
	150
	660
	810

	Karonga
	8
	20
	28
	240
	660
	900

	Nkhatabay
	5
	22
	27
	150
	726
	876

	Rumphi
	6
	20
	26
	180
	660
	840

	Mzimba
	11
	24
	35
	330
	792
	1122

	Likoma
	4
	18
	22
	120
	594
	714

	Kasungu
	7
	26
	33
	210
	858
	1068

	Nkhota kota
	6
	22
	28
	180
	726
	906

	Ntchisi
	4
	23
	27
	120
	759
	879

	Dowa
	5
	28
	33
	150
	924
	1074

	Salima
	6
	23
	29
	180
	759
	939

	Mchinji
	5
	26
	31
	150
	858
	1008

	Dedza
	5
	29
	34
	150
	957
	1107

	Ntcheu
	4
	28
	32
	120
	924
	1044

	Lilongwe
	14
	23
	37
	420
	759
	1179

	Mangochi
	6
	29
	35
	180
	957
	1137

	Machinga
	5
	27
	32
	150
	891
	1041

	Chiradzulu
	2
	27
	29
	60
	891
	951

	Mwanza
	7
	19
	26
	210
	627
	837

	Thyolo
	4
	30
	34
	120
	990
	1110

	Mulanje
	4
	29
	33
	120
	957
	1077

	Phalombe
	3
	27
	30
	90
	891
	981

	Chikwawa
	4
	27
	31
	120
	891
	1011

	Nsanje
	6
	21
	27
	180
	693
	873

	Balaka
	6
	24
	30
	180
	792
	972

	Neno
	3
	23
	26
	90
	759
	849

	Zomba
	9
	26
	35
	270
	858
	1128

	Blantyre
	19
	16
	35
	570
	528
	1098

	Malawi
	173
	677
	850
	5190
	22341
	27531

	
	
	 


	Table A.4  Sample allocation of expected completed women and men interviews by district and type of residence 

	
	Expected number of interviews with women age 15-49
	Expected number of interviews with men age 15-54

	District
	Urban
	Rural
	Total
	
	Urban
	Rural
	Total

	Chitipa
	146
	545
	691
	48
	169
	217

	Karonga
	234
	545
	779
	77
	169
	246

	Nkhatabay
	146
	599
	745
	48
	185
	233

	Rumphi
	175
	545
	720
	57
	169
	226

	Mzimba
	320
	654
	974
	106
	202
	308

	Likoma
	117
	491
	608
	39
	152
	191

	Kasungu
	204
	709
	913
	67
	218
	285

	Nkhota kota
	175
	599
	774
	57
	185
	242

	Ntchisi
	117
	627
	744
	39
	193
	232

	Dowa
	146
	763
	909
	48
	235
	283

	Salima
	175
	627
	802
	57
	193
	250

	Mchinji
	146
	709
	855
	48
	218
	266

	Dedza
	146
	791
	937
	48
	244
	292

	Ntcheu
	117
	763
	880
	39
	235
	274

	Lilongwe
	408
	627
	1035
	135
	193
	328

	Mangochi
	175
	791
	966
	57
	244
	301

	Machinga
	146
	736
	882
	48
	227
	275

	Chiradzulu
	58
	736
	794
	19
	227
	246

	Mwanza
	204
	518
	722
	67
	160
	227

	Thyolo
	117
	818
	935
	39
	252
	291

	Mulanje
	117
	791
	908
	39
	244
	283

	Phalombe
	88
	736
	824
	29
	227
	256

	Chikwawa
	117
	736
	853
	39
	227
	266

	Nsanje
	175
	573
	748
	57
	177
	234

	Balaka
	175
	654
	829
	57
	202
	259

	Neno
	88
	627
	715
	29
	193
	222

	Zomba
	262
	709
	971
	87
	218
	305

	Blantyre
	554
	437
	991
	183
	135
	318

	Malawi
	5048
	18456
	23504
	1663
	5693
	7356

	
	
	 


The sample allocations were derived using information obtained from the 2010 MDHS; the average number of women age 15-49 per household is 1.09 in urban areas and 0.94 in rural areas; the average number of men age 15-54 per household is 1.16 in urban areas and 0.91 in rural areas; the household response rate is 92% in urban areas and 90.7% in rural areas; the women individual response rate is 96.5% in urban and 97% in rural areas and the men individual response rate is 89.7% in urban and 92.6% in rural areas.

Regarding the micronutrient survey, the sample clusters will be selected from the 2015-16 MDHS sample. 105 SEAs will be randomly selected from the 850 clusters of the 2015-16 MDHS with the sample allocation given in Table A.5. A total of 35 clusters will be randomly selected from each of 3 regions. After selecting the MDHS men subsample (10 households in each urban cluster and 11 households in each rural cluster), the remaining households (20 households in each urban cluster and 22 households in each rural cluster), will be interviewed in the micronutrient survey. All children aged 6-59 months who are usual members of the selected households or who spent the night before the survey in the selected households are eligible for enrollment in the micronutrient survey. In a randomly selected 9 households out of the micronutrient survey households, all women aged 15-49 years who are usual members of the selected households or who spent the night before the survey in the selected households are eligible for enrollment in the micronutrient survey. Out of the 9 households selected for women enrollment, 6 households will be randomly selected where all children aged 5-15 years who are usual members of the selected households or who spent the night before the survey in the selected households are eligible for enrollment in the micronutrient survey. Finally, 4 households will be randomly selected from the 6 households selected for school-aged children enrollment, where all men aged 20-54 years who are usual members of the selected households or who spent the night before the survey in the selected households are eligible for enrollment in the micronutrient survey.

Table A.5 shows the allocation of selected clusters and households according to region and urban-rural areas. Table A.6 shows the expected number of eligible women and men according to region and urban-rural areas, and Table A.7 shows the expected number of eligible children 5-59 months and kids 5-14 years according to region and urban-rural areas. The survey will select 105 SEAs, 35 SEA in each region. The survey will be conducted in 2,262 residential households, 480 in urban areas and 1,782 in rural areas. The sample is expected to result in about 750 eligible women age 15-49, 252 eligible men age 20-54, 762 eligible children age 5-15 and 1,479 eligible children age 6-59 months.

	Table A.5  Micronutrient Sample allocation of clusters by region and type of residence 

	
	Number of clusters allocated
	Number of households allocated

	Region
	Urban
	Rural
	Total
	
	Urban
	Rural
	Total

	North
	8
	27
	35
	160
	594
	754

	Central
	8
	27
	35
	160
	594
	754

	South
	8
	27
	35
	160
	594
	754

	Malawi
	24
	81
	105
	480
	1782
	2262


	Table A.6  Sample allocation of expected number of eligible women and men by region and type of residence, the 2015 MNMS 

	
	Expected number of eligible women age 15-49
	Expected number of eligible men age 20-54

	Region
	Urban
	Rural
	Total
	
	Urban
	Rural
	Total

	North
	64
	186
	250
	24
	60
	84

	Central
	64
	186
	250
	24
	60
	84

	South
	64
	186
	250
	24
	60
	84

	Malawi
	192
	558
	750
	72
	180
	252

	
	
	 


	Table A.7  Sample allocation of expected number of eligible children (5-59) months and kids (5-14) by region and type of residence, the 2015 MNMS 

	
	Expected number of eligible children age 5-59 months
	Expected number of eligible kids age 5-14

	Region
	Urban
	Rural
	Total
	
	Urban
	Rural
	Total

	North
	120
	373
	493
	67
	187
	254

	Central
	120
	373
	493
	67
	187
	254

	South
	120
	373
	493
	67
	187
	254

	Malawi
	360
	1119
	1479
	201
	561
	762


The sample allocations of the micronutrient survey were derived using information obtained from the 2010 MDHS; the average number of women age 15-49 per household is 1.09 in urban areas and 0.94 in rural areas; the average number of men age 20-54 per household is 0.91 in urban areas and 0.68 in rural areas; the average number of kids age 5-14 per household is 1.67 in urban areas and 1.42 in rural areas; the average number of children age 5-59 months per household is 0.91 in urban areas and 0.77 in rural areas; the household response rate is 92% in urban areas and 90.7% in rural areas and the micronutrient survey response rate is assumed to be 90% either in urban or rural areas.

4.2.4   HIV testing and expected precision

In the men subsample, all women and men aged 15-54 who are eligible for the individual survey are eligible for HIV testing. The number of expected HIV tests by district and the precision of the corresponding HIV prevalence estimates are calculated for women and men together. Assuming 90.5% and 83.7% of response to HIV testing among interviewed women and men respectively, based on the 2010 MDHS, table A.8 below shows the expected number of HIV testing of women and men 15-49 and the corresponding precision by district. Based on the 2010 MDHS, a 1.77 design effect (Deft) value has been assumed in the calculations. 
	Table A.8  Expected survey precision for HIV testing by district and by type of residence for male and female together



	
	Women and men age 15-49
	
	Expected precision
	
	95% confidence interval

	District
	Expected number of tests
	HIV prevalence *
	
	Standard Error
	Relative Error
	
	R-2SE
	R+2SE

	Chitipa
	381
	0.106
	
	0.028
	0.263
	
	0.050
	0.162

	Karonga
	432
	0.106
	
	0.026
	0.247
	
	0.054
	0.158

	Nkhatabay
	409
	0.106
	
	0.027
	0.254
	
	0.052
	0.160

	Rumphi
	398
	0.106
	
	0.027
	0.258
	
	0.051
	0.161

	Mzimba
	537
	0.106
	
	0.024
	0.222
	
	0.059
	0.153

	Likoma
	335
	0.106
	
	0.030
	0.281
	
	0.046
	0.166

	Kasungu
	503
	0.106
	
	0.024
	0.229
	
	0.057
	0.155

	Nkhota kota
	426
	0.106
	
	0.026
	0.249
	
	0.053
	0.159

	Ntchisi
	408
	0.106
	
	0.027
	0.254
	
	0.052
	0.160

	Dowa
	499
	0.106
	
	0.024
	0.230
	
	0.057
	0.155

	Salima
	441
	0.106
	
	0.026
	0.245
	
	0.054
	0.158

	Mchinji
	469
	0.106
	
	0.025
	0.237
	
	0.056
	0.156

	Dedza
	513
	0.106
	
	0.024
	0.227
	
	0.058
	0.154

	Ntcheu
	483
	0.106
	
	0.025
	0.234
	
	0.056
	0.156

	Lilongwe
	574
	0.106
	
	0.023
	0.215
	
	0.061
	0.151

	Mangochi
	530
	0.106
	
	0.024
	0.223
	
	0.059
	0.153

	Machinga
	484
	0.106
	
	0.025
	0.234
	
	0.056
	0.156

	Chiradzulu
	434
	0.106
	
	0.026
	0.247
	
	0.054
	0.158

	Mwanza
	400
	0.106
	
	0.027
	0.257
	
	0.052
	0.160

	Thyolo
	513
	0.106
	
	0.024
	0.227
	
	0.058
	0.154

	Mulanje
	497
	0.106
	
	0.024
	0.231
	
	0.057
	0.155

	Phalombe
	453
	0.106
	
	0.026
	0.242
	
	0.055
	0.157

	Chikwawa
	468
	0.106
	
	0.025
	0.238
	
	0.056
	0.156

	Nsanje
	412
	0.106
	
	0.027
	0.253
	
	0.052
	0.160

	Balaka
	455
	0.106
	
	0.026
	0.241
	
	0.055
	0.157

	Neno
	393
	0.106
	
	0.027
	0.259
	
	0.051
	0.161

	Zomba
	537
	0.106
	
	0.024
	0.222
	
	0.059
	0.153

	Blantyre
	554
	0.106
	
	0.023
	0.218
	
	0.060
	0.152

	Malawi
	12,938
	0.106
	
	0.005
	0.045
	
	0.096
	0.116

	* HIV prevalence is based on the national prevalence in the 2010 MDHS.


4.2.5 Sampling weights

Due to the non-proportional allocation of sample to different districts and to their urban and rural areas and the possible differences in response rates, sampling weight will be required for any analysis using the 2015-16 MDHS data to ensure the actual representative of the survey results at national level and as well as at domain level. Since the 2015-16 MDHS sample is a two-stage stratified cluster sample, sampling weight will be calculated based on sampling probabilities separately for each sampling stage and for each cluster.  We use the following notations:

P1hi:
first-stage sampling probability of the ith cluster in stratum h
P2hi:
second -stage sampling probability within the ith cluster (households)

Let ah be the number of SEAs selected in stratum h, Mhi the number of households according to the sampling frame in the ith SEA, and 
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 the total number of households in the stratum. The probability of selecting the ith SEA in the 2015-16 MDHS sample is calculated as follows:
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Let 
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 be the proportion of households in the selected cluster compared to the total number of households in SEA i in stratum h if the SEA is segmented, otherwise
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. Then the probability of selecting cluster i in the sample is: 
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Let 
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 be the number of households listed in the household listing operation in cluster i in stratum h, let 
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 be the number of households selected in the cluster. The second stage’s selection probability for each household in the cluster is calculated as follows:
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The overall selection probability of each household in cluster i of stratum h is therefore the production of the two stages selection probabilities: 
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The sampling weight for each household in cluster i of stratum h is the inverse of its overall selection probability: 
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A spreadsheet containing all sampling parameters and selection probabilities was prepared to facilitate the calculation of the design weight. Design weight was adjusted for household non-response and as well as for individual non-response to get the sampling weights for households, for women and men surveys respectively. The differences of the household sampling weight and the individual sampling weights are introduced by individual non-response. The final sampling weights are normalized in order to give the total number of un-weighted cases equal to the total number of weighted cases at national level, for both household weight and individual weight, respectively. The normalized weights are relative weights which are valid for estimating means, proportions and ratios, but not valid for estimating population totals and for pooled data.

4.3
Questionnaires
In order to provide indicators of international quality and to ensure that these indicators are estimated in a manner which facilitates international comparison, the indicators will primarily be collected through three types of questionnaires: a household questionnaire, an individual women questionnaire and an individual men questionnaire. The 2010 MDHS used the Core Questionnaires developed by the Demographic and Health Surveys program (DHS). The same type of questionnaires, revised for the 7th round of the DHS program, will be used in 2015 after revision and adaptation to the current situation and data needs of Malawi.

Questionnaire development will be undertaken in several stages. First, ICF staff will modify the DHS Core Questionnaire to include the additional modules specific to Malawi. Based on this review, ICF will prepare a preliminary draft version of the questionnaires in English. A workshop will be held with members of the technical committee to review and adapt the draft questionnaires to the situation and needs of Malawi.

The aim is to obtain as much outside input as possible without delaying the progress of the questionnaire development. Not only will the final product be improved by innovations made by outside reviewers, but the process of eliciting input will serve as a public relations mechanism. As a result, the survey will be more widely recognized, accepted and utilized.

Experience with any previous surveys should also be maximized; existing Chichewa and Tumbuka language questionnaires used in Malawi will be reviewed for possible input.
After the questionnaires have been finalized in English, they will be translated into Chichewa and Tumbuka by professional translators. Back translations from Chichewa and Tumbuka into English will be made by people other than the initial translators with the goal of verifying the accuracy of the initial translation. All problems arising in the translation should be resolved before the pretest.

Once the questionnaires have been finalized, ICF staff in collaboration with NSO will develop both Interviewer and Team Leader Manuals and fieldwork control forms to be used to track the progress of the survey. The purposes of the manuals are:  1) to provide instructions to the interviewers and team leaders on how to do their jobs; 2) to explain the purpose behind various questions and sections of the questionnaire; and 3) to assist the trainers in conducting the pretest and main survey training. Manuals and forms used in the DHS surveys and any other survey instruments used in Malawi will be reviewed for possible input. The manuals should be drafted in time for the pretest.
4.3.1 Household Questionnaire

The indicators directly related to the household and those related to each household member will be collected through the Household Questionnaire. The respondent for this questionnaire is 1) the head of household or 2) any adult living in the household. The Household survey first collects basic information (sex, age, education) on each household member and on household characteristics (source of water, type of toilet, possession of electricity, means of transportation, etc.). In addition, the household questionnaire collects information on the ownership and use of bednets.

In addition, salt used for cooking by the household will be tested for iodine content. 

An additional module developed by the UNICEF will be used to estimate the prevalence of disabilities among children age 5-17.

4.3.2 Individual Woman’s Questionnaire

An individual woman’s questionnaire will be used to collect information that directly concerns women (e.g., knowledge of contraception, antenatal care, birth history
) and children born in the last five years
 (e.g., breastfeeding, and EPI coverage). All women aged 15-49 identified in the household will be interviewed. Because of the sensitivity of some of the questions asked, female interviewers will conduct the woman interview.

The DHS Core Questionnaire consists of ten sections:

1—Background Characteristics: age, date of birth, literacy, education, access to media;

2—Reproduction: children ever born, birth history, current pregnancy;

3—Family planning: knowledge and use of contraception, sources of contraceptive methods, information on family planning;

4 and 5—Maternal and child health, breastfeeding and nutrition
: prenatal care, delivery, postnatal care, breastfeeding and complementary feeding practices, EPI and VAC coverage, prevalence and treatment of diarrhea, ARI, and fever, knowledge and use of ORT, breastfeeding and feeding practices; 

6—Marriage and sexual activity: marital status, age at first marriage, number of unions, age at first sexual intercourse, recent sexual activity, number and type of sexual partners, use of condoms;

7—Fertility preferences: desire for more children, ideal number of children, gender preferences, intention to use family planning;

8—Husband’s background and woman’s work: (when applicable) husband’s age, level of education, and occupation, and respondent’s occupation, sources of earning;

9—STDs and AIDS: knowledge of STDs and AIDS, of ways of transmission, sources of information, behavior to avoid STDs and AIDS, stigma, etc.

10—Other health issues: Injections, smoking, etc.

In addition, two additional modules developed by DHS Program will be used in Malawi:

11—Maternal mortality: this module provides information to estimate adult mortality and maternal mortality (MMR).

12—Domestic violence: this module provides information on prevalence and incidence of domestic violence. As in the previous MDHS, the domestic violence module will be administered to one woman per household in the subsample of households selected for the Man’s questionnaires.

All demographic and health indicators will be calculated for each of the sampling domains (3 large regions, 28 districts, urban-rural residence, and at the national level). The MMR will only be estimated at the national level. The Total Fertility Rate (TFR) will be calculated for the three-year period preceding the survey. Infant and child mortality rates will be calculated at the national level for the five-year period preceding the survey, and at the regional and district level, for the ten-year period preceding the survey.

4.3.3 Individual Man’s Questionnaire

In 1/3 of households, all men aged 15-54 will be interviewed. Men will be interviewed in the same one-third of households which are selected for anemia and anthropometric measurements. Due to the sensitive nature of some of the questions, male interviewers will conduct the man interview.

The Man’s Questionnaire will consist of five sections:

1—Background Characteristics: age, date of birth, literacy, education, access to media;

2—Reproduction and fertility preferences: children ever born, desire for more children, ideal number of children, gender preferences;

3—Marriage and sexual activity: marital status, age at first marriage, number of unions, age at first sexual intercourse, recent sexual activity, number and type of sexual partners, use of condoms;

4—STDs and AIDS: knowledge of STDs and AIDS, of ways of transmission, sources of information, behavior to avoid STDs and AIDS, stigma, etc.

5—Other health issues: Injections, smoking, etc.

4.3.4 Biomarkers Questionnaire
In 1/3 of households, all children under the age of five and all women age 15-49 years will be weighed and measured in order to assess their nutritional status. In the same households, a finger-prick blood test will also be performed on all children aged 6-59 months, women aged 15-49, and men aged 15-54 to estimate the prevalence of anemia. In the same households, blood samples will be collected from all women 15-49 and men 15-54 to be later tested in the CHSU Laboratory to estimate HIV prevalence. 

Informed consent and the outcome of each test for each individual will be recorded in the Biomarker Questionnaire. 

4.3.5 Micronutrient Questionnaire
Upon arrival in a cluster, the micronutrient team will set up a mobile laboratory in a central location. Then, the team will visit each household that agreed with their visit based on information provided to them from the main DHS teams. The micronutrient team will collect samples of sugar, oil, and salt used in the household; conduct a brief interview to assess individual and household-level exposures to nutrition interventions; and collect venous blood and urine samples to evaluate micronutrient status of children aged 6-59 months, school-age children (5-14 years), women age 15-49 years, and men age 20-54 years. Targeted household members (children, and adults) for the different test will be invited to visit the mobile laboratory where specimen collection and tests will be done. A paper questionnaire will be used to record results for the micronutrient component.

	BOX 1. PROPOSED KEY INDICATORS FROM THE 2015-16 MDHS



	General

· source of household drinking water#; type of toilet facility#; use of solid fuels#

· household socio-economic status (wealth quintile)

· education of household population; net enrolment ratio#; literacy rate- age 15-24#; gender parity index#
  


Interviewing in the 2015-16 MDHS will be done using electronic means—tablet computers. The tablets will be programmed accordingly and loaded with English, Chichewa and Tumbuka questionnaires. They will be ‘Bluetooth’-enabled to ease electronic transfer of files e.g., household questionnaires among survey team members and transfer of completed questionnaires to team and regional supervisors. 

In addition, the Internet File Streaming System (IFSS) developed by the DHS programme will be used to transfer data between the central office and team supervisors via mobile data transfer technology. The system requires modems attached to team supervisors’ tablets. It allows for rapid transfer of revisions to data collection programs and for periodic (daily) transfer of data from field teams to the central office. 

4.4
Biomarkers

The biomarker component of the MDHS will include the collection of anthropometric measures and anaemia testing for women 15-49 and children under six and HIV testing for women and men. These activities will be conducted in a subsample of 1/3 of all of the households selected for the male survey, i.e., in approximately 9,000 households. 
4.4.1
Anthropometry

All children under age 6 and women age 15-49 in the 1/3 of households selected for the man’s survey will be eligible for measurement of height and weight. Specially designed, portable height boards will be used to measure height. Children under two years will be measured lying down, while those age two and over will be measured standing. SECA 878 scales will be used for taking measuring both adult and children’s weights. These scales are battery-operated, portable, and have a 2 in 1 function that allow a child to be weighed when held by an adult. All measurements will first be recorded on the paper Biomarker Questionnaire and then entered in the tablet by the interviewer.

4.4.2 Anemia

Similarly, all children and women in 1/3 of the households will be eligible for anemia testing. After obtaining informed consent, interviewers will proceed to draw capillary blood sample by finger-prick (heel prick for very small children), using sterile, single-use lancets. The concentration of hemoglobin in the blood will be tested on the spot using a portable HemoCue photometer that provides results in less than a minute. Levels of anemia will be classified as mild, moderate, or severe. Results of the anemia test will be recorded in the Biomarker Questionnaire.

Individuals whose hemoglobin levels fall below designated cutoff points and who are severely anemic will be referred for assessment and treatment to a health facility.

4.4.4
Dried blood spots for HIV testing

All eligible women and men will be asked separately for their voluntary consent to provide a blood sample for HIV testing and to store the blood samples for future unspecified tests. If the respondent agrees, the interviewer will proceed to draw capillary blood from a finger onto a filter paper card for subsequent laboratory testing. As part of the informed consent process, individuals who are eligible for the blood sample collection will be advised of all of the purposes for which the blood will be used and will be assured of the anonymity of the HIV test results. They will be told that it will not be possible to provide them with the results of the test, but if they are interested in determining their HIV status, they will be referred to the nearest voluntary HIV testing and counseling (HTC) center. They will also be given a brochure about HIV/AIDS and HTC. Parents or guardians of adolescents aged 15-17 will be asked for permission to test the adolescent before consent of the adolescent is sought. 

At the time of collection of a blood sample for HIV testing, a unique bar-coded random identification number will be assigned to each participant who consents to testing. Sheets of labels with the unique bar codes will be pre-printed for use in the field. Upon obtaining consent from the individual to be tested, matching barcode labels will be affixed to a Biomarker Questionnaire, a fresh filter paper card, and a transmittal sheet. The respondent’s finger will be cleaned with a prep pad impregnated with 70 percent alcohol and pricked using an adult-sized safety lancet. The first drop of blood will be wiped away (to stimulate blood flow), and the next five drops will be collected on the card (each drop filling one preprinted circle). Field staff will be trained not to “milk” the finger, which would result in dilution of the blood sample with tissue fluid.

The filter paper card will then be placed horizontally in a rack in a plastic box and allowed to dry overnight in the presence of desiccant packets. Once completely dried, cards will then be carefully wrapped in glassine paper and enclosed in a small, low gas-permeable zip-lock bag with several desiccant packets and a humidity indicator card, placed so that the bag does not have to be opened to read to read the barcode label affixed to the filter paper card. Within a single EA (cluster), the small plastic bags will be placed in a large zip-lock bag with more desiccants. A humidity indicator card also will be added to each large bag. The bags will be checked daily to evaluate whether the humidity indicator card has changed color (from blue to pink), indicating excess humidity within the bag. The current desiccant packets and humidity indicator cards will be removed and replaced if excess humidity is indicated. Field teams will be provided with a sufficient supply of desiccant packets to ensure timely replacement of packets if excess humidity is indicated.

Approximately every two weeks or less, all dried blood spot (DBS) samples and transmittal sheets from the same clusters will be picked up from teams in the field by central office supervisors and transported to the NSO office in Zomba for checking and processing. NSO will assign a person to be in charge of receiving and checking materials from the field. This person will ensure that every barcode on the transmittal form has a corresponding blood sample, and vice versa. He or she will arrange to transfer the samples to the Community Health Science Unit (CHSU) laboratory in Lilongwe on the same day they are received at NSO, or on the day following if the materials arrive too late to be checked and transported by the day’s end. Upon arrival at the laboratory, the designated staff person will compare the barcodes on each blood sample to the barcodes on the transmittal sheet to ensure consistency between what is being handed over by NSO and what is being picked up by the laboratory. They will make notes of any inconsistencies and sign the transmittal sheet. NSO and the laboratory will each keep a copy (the original will remain at CHSU; a photocopy of the signed sheet will be kept by the laboratory) of every transmittal sheet in a secure, locked cabinet. The transmittal sheets serve as a record of the blood samples that have been turned over to the lab so that both agencies are aware of the whereabouts of each blood sample. 

Once at the lab, the DBS samples will be stored in a freezer (at -20oC or below) until fieldwork is complete, the questionnaire data are processed, and the personal identifiers in the questionnaire data file scrambled so as to eliminate the ability to identify or locate any individual. 

Questionnaire data files and the original transmittal sheets will be stored in a secure location by field teams until they can be transported to NSO headquarters in Zomba. As questionnaire data files are transmitted to NSO in Zomba, they will be stored on password-protected computers. After data editing is completed, original electronic questionnaire data files will be destroyed and cleaned questionnaire data files will be stripped of all personal identifiers. This must take place before the laboratory testing of blood samples can begin in order to avoid the possibility of linking test results to specific individuals of known identity. Any files containing the cluster number, household number and names of the geographic locations, household members and respondents as well as sample lists and any other materials containing the original cluster numbers will be destroyed prior to the start of HIV testing.

The final protocol adopted for the survey will depend on the comments and requirements posed by the ethical review boards in Malawi and the organization providing technical assistance, as well as on the results of the pretest. If the pretest reveals problems, procedures will be modified.
4.4.5
Voluntary HIV testing and counselling services 

The laboratory testing of the dried blood spot samples obtained in the MDHS will be anonymous and, thus, the results will not be returned to respondents. Instead, whether or not they give a sample for HIV testing, all MDHS respondents will be referred for free testing and counselling services, either from fixed sites or to existing mobile outreach programs. Finally, the MDHS teams will assist any member of the community approaching a team with a request for information on HTC locations. 

Table 9 summarizes the biomarkers and the tests which will be conducted in the field as well as in the laboratory as a part of the main 2015-16 MDHS.

	Table 9.  Summary of Biomarkers for the 2015-16 MDHS

	No.
	Biomarker
	Population
	Type of equipment/test
	Sample

	1
	Anthropometric measures
	Height, weight, for children 0-5 years, and  women 15-49, in one-third of households (9,000 households)
	Height boards

SECA 878 scales.


	

	2
	Anemia
	Children 0-5 years and women 15-49 in one-third of households (9,000 households)
	HemoCue portable units

Results returned.
	Finger prick (heel prick for small infants)

	3
	HIV
	Women 15-49 and men 15-59 in one-third of households (9,000 households)
	Vironostika HIV Ag/Ab 4th gen

Enzygnost HIV Integral II 4th gen

HIV 2.2 Blot

Results not returned
	DBS on filter paper card, tested in CHSU laboratory. 


4.4.5
Micronutrient 
In a subsample of 105 clusters of the selected clusters for the 2015-16 MDS, samples of sugar, oil, and salt used in the household will be collected. Moreover, venous blood and urine samples will be collected to evaluate micronutrient status of children aged 6-59 months, school-age children (5-14 years), women age 15-49 years, and men age 20-54 years.

Before collecting any sample, the “micronutrient” interviewer will ask an informed consent from each individual and for each specific type of specimen to be collected (one for blood, and one for urine). Each informed consent will explain which kind of sample will be collected, what will be done with the sample (which kind of test will be performed), if the result of the test will be available to the respondent, the advantages and potential risk of each test. The informed consent will clearly state that the respondent can refuse all or any of these test without any consequence for him/her. For children aged 6-59 months and 5-14 years, informed consent will be asked from parents or guardians of the child. For young unmarried women age 15-17, the informed consent will be asked first to the parents or the person in charge of the youth (the caretaker); if the consent is granted, then informed consent will be asked to the youth. 

When consent(s) is (are) granted, blood samples and urine samples will be collected immediately. Result of collection of each sample (refused. absent, accepted and collected, accepted but not collected) will be recorded on the questionnaire. Each type of biological sample (blood, urine) will be identified by a unique bar code.  The same bar code will pasted on the questionnaire (for each individual sample) and on a transmittal sheet (one sheet for each sample).  
Table 10 shows the type of specimens that will be collected, the type of test, and the target population.  

	Table 10.  Summary of Biomarkers for the micronutrient survey

	Group
	Sample Size
	Nutrition Status
	Laboratory Indicator/Testing
	Specimen Type &

Materials

	Pre-school children (6-59 months)
	1,500
	Anemia

Iron status

Inflammation

Zinc

Malaria

Vitamin A 

Urinary Schisto

Hemoglobinopathies
	Hb (Field)

Ferritin, sTfR (ELISA)

C-reactive protein (CRP), Alpha-1-acid glycoprotein (AGP) (ELISA)

Zinc (Lab)

RDT (Field)

Retinol binding protein (ELISA), MRDR and retinol (subsample)

Urine dipstick

DBS (Field)
	Venous blood, urine specimen, DBS

Hemocue, Blue  & Purple top vacutainer, malaria RDK, urine dipstick

	School children (5-15 years)
	700
	Anemia

Iron status

Inflammation

Zinc

Malaria

Vitamin A 

Urinary Schisto

Urinary Iodine
	Hb (Field)

Ferritin, sTfR (ELISA)

C-reactive protein (CRP), Alpha-1-acid glycoprotein (AGP) (ELISA)

Zinc (Lab)

RDT (Field)

Retinol binding protein (ELISA), MRDR and retinol (subsample)

Urine dipstick (Field)

Urinary Iodine (Lab)
	Venous blood, urine specimen

Hemocue, Blue  & Purple top vacutainer, malaria RDK, urine dipstick

	Women (15-49 years)
	780
	Anemia

Iron status

Inflammation

Zinc

Malaria

Vitamin A 

Urinary Schisto

Urinary Iodine

Folic Acid

B12
	Hb (Field)

Ferritin, sTfR (ELISA)

C-reactive protein (CRP), Alpha-1-acid glycoprotein (AGP) (ELISA)

Zinc (Lab)

RDT (Field)

Retinol binding protein (ELISA), MRDR and retinol (subsample)

Urine dipstick

Urinary Iodine (Lab)

RBC & Serum Folate (Lab)

B12 (Lab)
	Venous blood, urine specimen

Hemocue, Blue  & Purple top vacutainer, malaria RDK, urine dipstick

	Men (20 - 55 years)
	200
	Anemia

Iron status

Inflammation

Zinc

Malaria

Vitamin A 

Urinary Schisto


	Hb (Field)

Ferritin, sTfR (ELISA)

C-reactive protein (CRP), Alpha-1-acid glycoprotein (AGP) (ELISA)

Zinc (Lab)

RDT (Field)

Retinol binding protein (ELISA) 

Urine dipstick (Field)


	Venous blood, urine specimen

Hemocue, Blue  & Purple top vacutainer, malaria RDK, urine dipstick

	Household
	2,277
	Iodized salt

Vit A sugar

Vit A oil
	Salt, sugar, oil
	Salt, sugar, oil


As soon as the “micronutrient” team has completed collection of biomarkers in one cluster, the transmittal sheets and biological specimens will be transferred to CHSU for checking, and logging in. CHSU will scan the bar codes. The bar codes will be recorded in an electronic data file provided by ICF that will generate laboratory identifications numbers. These laboratory id numbers will be used in all laboratories to identify the different samples and will be used later on to report the results and link the results to the bar codes and ultimately to the MDHS data files. Some sample will remain at CHSU for processing, while other samples will be shipped to other laboratories outside Malawi (see table 11).

The completed questionnaires and a copy of the transmittal sheets will be transferred to NSO. As soon they arrive at NSO, NSO will check the consistency between the questionnaires and the transmittal sheets, will scan the bar codes, and will enter (and double enter) the entire micronutrient questionnaire. CHSU and NSO will be informed of any discrepancy found by NSO between the transmittal sheets and the questionnaires and found by CHSU between the transmittal sheet and the samples. All discrepancies will be solved before further processing. 

The type of test performed will be clearly stated in the informed consents. None of the laboratories will be allowed to keep blood/urine samples for any additional test for which an informed consent has not been granted. The laboratories will destroy all remaining samples after the planned test have been done.

CHSU will provide ICF the result of each test (done or not) in order for ICF sampling expert to adjust the weights factors for the micronutrient component. CHSU will also provide ICF a tabulation plan on basic micronutrient indicators. ICF will produce the corresponding tables that will be included in the MDHS main report. CHSU/UNICEF/CDC will not be allowed to publish any additional results before the main DHS report has been released. Following release of the main DHS report, a separate micronutrient survey report will be published. 

4.5
Pretest

Prior to the main survey, the survey instruments will be pretested. The pretest has numerous objectives. The first objective will be to detect problems in the questionnaire such as translation errors, awkward wording, and inadequate response categories, and in the data collection program such as skip errors. Finally, to the extent that the pretest is able to replicate conditions in the main fieldwork, potential logistical problems, such as difficulty in locating households or respondent refusals can be identified and resolved. The pretest will also provide the opportunity to pilot the use of tablets during the IIMS data collection. In addition, the pretest will allow any problems in implementing the anemia and HIV testing to be identified. During the pretest training, ICF staff will work closely with data processing personnel who will be responsible for the oversight of the use of tablets during the survey.

Thirty seven interviewers (mainly female interviewers) will conduct the pretest. Women and men participating in the pretest as interviewers may be considered for team leader and field editor positions during the main fieldwork. Supervision of teams will be provided at the pretest stage of the survey by the two NSO and MOH survey coordinators, and ICF survey expert.

Pretest training will take approximately 20 days. ICF will conduct the training with the assistance of NSO/MoH survey coordinators. Training will be followed by 5 days of fieldwork. The teams will work in four clusters (two urban, and two rural) in order to complete approximately 200 household questionnaires including the biomarker component, 200 individual woman and 150 individual man questionnaires. The clusters should be selected such that the households interviewed represent the various economic and social groups that are likely to be encountered during the main fieldwork so that all sections of the questionnaire will be tested. During the pretest, arrangements will be made to refer individuals wanting to know their HIV status for VCT services at nearby facilities. The DBS samples should be transported from the field to the INSP in order to ensure that all procedures for collecting, transporting and logging in the samples at INSP are piloted. The pretest DBS specimens should be destroyed without testing; if a decision is made to test the specimens, all personal identifiers in the pretest questionnaires must be destroyed before the testing is undertaken.  

The survey coordinators and ICF expert should observe interviews during the pretest and check the data for consistency and accuracy. In addition, debriefing sessions will be held with interviewers to discuss problems encountered during interviews.

DNHA, CDC, and UNICEF will be responsible for organizing and implementing the pretest of the micronutrient component.
4.6
Data Collection
Given the length and complexity of the questionnaires, it is crucial to the success of the survey to carefully plan and execute training activities for field staff. ICF’s experience in training field staff and monitoring fieldwork has proven that a strong emphasis on data quality during the training phase of the survey has a significant impact on the resulting data. It will be important to emphasize specific quality control procedures as well as to instill in the field staff a sense of enthusiasm and concern for their work.

4.6.1 Information campaign

NSO will launch a social mobilization and information campaign prior to the start of data collection activities to inform the population about the survey, and encourage their participation especially with regards to HIV testing.

4.6.2. Recruitment of field staff

The field staff will consist of 37 teams of seven persons each: 

· one male team leader (mainly in charge of logistic and hemoglobin and HIV testing and height and weight measurements);
· one female field editor/data manager;
· one male interviewer;

· four female interviewers: one of them will be in charge of interview as well as hemoglobin and HIV testing and height and weight measurements.

Field staff should, at a minimum, have secondary school education and, when possible, prior experience in using computer. It is useful to recruit more candidates than are needed for field staff positions as some will inevitably drop out and others will be judged unsuitable. Final selection of field staff should be based on observations of senior survey personnel during the training course, utilization of Tablets PC and practical examination. Field staff should also include interviewers who speak languages other than Chichewa and Tumbuka, as needed.

DHS’ experience and previous surveys in Malawi show that a team can complete a rural cluster in 5 days and an urban cluster in 4 days (including transportation time). Therefore, the 37 teams should complete data collection in 3.5 months. This will require all teams to work six days per week. 

A total of five teams of will be recruited to collect data for the micronutrient data. Each micronutrient team will include 1 team leader, 1 nurse, and 2 laboratory technicians.

4.6.3. Training of field staff

Training of field staff will take about one month (including field practice). In addition to interviewer’s training, team leaders, field editors, antropometrists and lab technicians will receive a training specific to their respective roles in the field.  More people than needed will be trained. Somme of the additional personnel will serve as Quality control interviewers and the other will accommodate drop out.

Training of survey personnel will be carried out by the survey coordinators. ICF staff will work with NSO/MoH technical staff on developing a detailed training agenda and training materials. ICF has developed training guidelines for the DHS surveys; similar guidelines will be developed for the MDHS. Experience suggests that the most effective training includes a mixture of classroom instruction, in-class practice, and actual field practice. Manuals for team leaders, interviewers, and consistency editing will serve as reference documents during the training and fieldwork.

The training course for interviewers and team leaders will include both in-class instruction and field practice. In addition, team leaders will learn about their specific responsibilities during the survey. They will be taught how to locate selected clusters and households, assign work to and supervise interviewers; the team leader will also assist in biomarker collection and male survey. The field editor will be taught how to transfer questionnaires files between interviewers, how to transfer complete data files to the central office, and upload updated programs. The interviewers will be also trained to prepare survey instruments and instructions for the micronutrient teams.

In each team, two female interviewers will be trained in anthropometric measurement, and HIV and hemoglobin testing. Training in anthropometric measurement, and hemoglobin and HIV testing training will be done in the classroom. Then trained staff will practice during the training period in schools, health centers, etc.

DNHA, CDC, and UNICEF will be responsible for the training of the Micronutrient component staff. The micronutrient component will be implemented by trained health personnel. 

4.6.4 Interviewer’s survey
At the end of the training, all supervisors, interviewers, and health technicians selected for data collection will complete a short Interviewer’s Questionnaire. The objective of this questionnaire is to collect basic information on fieldwork staff (age, sex, level of education, region of residence, prior survey experience, etc.).  This information will made available with the survey data file in order to make possible further analysis of the survey findings according to the characteristics of the data collection staff.

4.6.5.
Fieldwork and quality control measures

All interviewers will complete household interviews, but only female interviewers will interview women and male interviewers will interview men. Interviewers will be responsible for returning to households and respondents to clear up any ambiguities, contradictions or other errors discovered during the editing of the questionnaires by the field editors and/or the survey coordinators. Field teams will be responsible for maintaining the confidentiality of the survey results throughout the data collection. Password-protected, electronic questionnaire data files and DBS transmittal sheets will be stored in a secure location by field teams until they can be sent to NSO’s headquarters.

Five micronutrient teams will be in charge of this component. Each micronutrient team will include 1 team leader, 1 nurse, and 2 laboratory technicians. It is expected that the “micronutrient” team will not stay more than three days in each cluster (including transportation time).

Five of the 37 MDHS teams will only work in the subsample of clusters selected for the micronutrient component.  They will be followed by the 5 micronutrient teams. 

Each team leader will be responsible for overseeing the work of the team, assigning households to interviewers, helping interviewers to locate households, reviewing all non-interviews, handling funds, and managing equipment.

Each field editor will be responsible for overseeing the work of the team, assigning households to interviewers, helping interviewers locate households, reviewing all non-interviews, collecting, managing, transferring data files between interviewers, and editing data files. The field editor will also transfer the data files to the central office and will upload any program updates send by the central office. At the end of work in a cluster, the field editor will have to ensure that all selected households have been contacted, that every selected household, women, and men has been interviewed, that every biomarker questionnaire has been entered, and that all data files have been recorded and transferred to the central office. 

Hence, team leaders and field editors will play a key role in guaranteeing the quality of data throughout the period of fieldwork.

The survey coordinators from headquarters will make visits to each team throughout the duration of fieldwork. Each team will be visited at least twice a month. The purpose of these visits is to: a) check the quality of interviewing, b) observe interviews, c) ensure consistency of operating procedures across teams, d) answer questions that team leaders may have, and e) collect DBS samples. 

There will be several levels of control to ensure data quality:

· Each field editor will be responsible for observing interviews, reviewing all non-interviews, and editing completed questionnaires. In addition, debriefing sessions will be held with the interviewers to discuss problems encountered during interviews.

· The DHS Program’s Integrated File Streaming System (IFSS) will be used for uploading of data from the field and real time simultaneous monitoring of fieldwork and data quality both by NSO and ICF.

· Throughout statistical tables will be produced at the central level and sent electronically to the field. These tables show systematic errors and inconsistencies. The tables will be produced for each team in order to identify any interviewers who make systematic mistakes. During their visits to the teams, survey coordinators will discuss errors and inconsistencies with interviewers of and will give them advice and guidance in order to improve the quality of their interview.
4.7
Laboratory Testing
4.7.1 HIV testing

As mentioned above, the dried blood spot samples will be transported to the CHSU laboratory as soon as possible after being registered at the NSO headquarters. At the laboratory, all blood specimens will be registered electronically using a bar-code reader. Each specimen will be assigned a unique laboratory number during the registration process at the lab and all laboratory testing and storage in the repository will be carried out against that number. The dried blood spots will be stored in freezers at temperatures of -20oC or lower at the laboratory until HIV testing starts (upon completion of all data collection, finalisation of the questionnaire data file, and destruction of individual identifiers from the dataset). 

For HIV testing, the dried blood spots will be eluted and tested with a fourth-generation HIV ELISA test (Vironostika HIV Ag/Ab), following manufacturer’s instructions, and the results recorded using a specialized computer program developed by The DHS Program. All HIV-positive samples will be retested at the lab with a second, fourth-generation ELISA test (Enzygnost HIV Integral II). If the two ELISA tests provide discordant results for a specimen, the specimen will be re-tested with both ELISAs and any remaining indeterminate samples analyzed using a tie-breaker test such as the HIV 2.2 Blot (see Annex C).

Specifically, a valid disc (a completely filled and well-saturated spot without blood clot) will be punched from the center of a blood spot from each filter paper card using a paper punch, and then introduced into the well of a microplate. Each filter paper disc will be eluted overnight at 4oC with 200µL of phosphate buffered saline (PBS, pH 7.2-7.4) containing 0.05% Tween 20. An aliquot of the eluted sample will then be used for performing the assay, following the manufacturer’s instructions. Appropriate positive and negative controls will be included in the testing to ensure that the kits are functioning as expected and that technicians are competent.

The serial testing algorithm described above serves to confirm HIV-positive results and simultaneously provides a measure of quality control (e.g., by reducing false positives). For additional quality control purposes, a 5 percent random sample of specimens that were rendered negative by the first ELISA will also be tested with the second ELISA. If the two ELISA tests provide discordant results for a specimen initially rendered negative, the specimen will be will be re-tested with both ELISAs and any remaining indeterminate samples analyzed using the tie-breaker.

For quality control, all positive specimens and 5 percent of negative specimens will be re-tested at an independent and accredited HIV lab using the same testing algorithm as part of the external quality control.

Respondents to the 2015-16 MDHS who consent to provide a blood sample for HIV testing will be asked if they consent to storage of their blood sample for additional, unspecified tests or research on health-related issues in Malwi. After the HIV testing is completed, all samples for which permission is not granted for storage and for future testing will be identified and destroyed. As noted above, the blood specimens collected in the field will never possess personal identifiers; they will be coded using anonymous, unique, random identification numbers printed on bar code labels. Using the survey data file which will include information on the permission to use the specimen for future testing, the laboratory will be provided a list of identification codes for all specimens for which permission was not granted. Those samples will be separated from the rest and destroyed following standard protocol for destroying biological samples. Dried blood spot specimens that remain after the testing and for which consent was given will be stored at -80oC in the laboratory for future as yet unspecified testing. After all the HIV testing is completed, the samples may be used to conduct HIV incidence tests, such as the BED test or the newer LAg-avidity HIV-1 EIA test (Sedia Biosciences). Use of the blood samples for any other purpose will not be allowed without scientific and ethical approval. 
After a period of five years, the CHSU laboratory will be responsible for ensuring that the blood samples are destroyed in accordance with procedures for biohazardous waste disposal (incineration). The samples may be destroyed prior to a period of five years if directed to do so by the Ministry of Health or if long-term storage is impractical.
4.7.2 Micronutrient 
i.  Field measurements 

Each team in a cluster will have a temporary field laboratory for the collection, processing and testing of specimens in the field. A convenient place will be chosen to serve as field laboratory station. The setup will have all necessary equipment and supplies like tents, hoods, generators, centrifuges, microscope, reagents, ice boxes etc. The following analysis will be carried out in the field: haemoglobin, rapid test kits for malaria parasites, urine testing for hematuria. 

At the end of the day, laboratory personnel from each team in each region will meet at a district hospital to store the plasma samples and urine samples.
· Haemoglobin: Anemia will be assessed by measuring haemoglobin in whole blood, using a HemoCue (Hb-201) instrument. All subjects with severe anemia as defined by MOH guidelines, will be referred to the nearest health facility for treatment. 
· Malaria: The presence of malaria parasitemia will be measured using Rapid Diagnostic tests (RDT) according the National Malaria Treatment Guidelines (MoH 2011 revised) i.e. mainly with a fixed dose combination antimalarial treatment of Artemether-lumefantrine. All subjects with clinical malaria who test positive for malaria will be referred to the nearest health facility for treatment. 
Urine will be collected and tested in the field using a dipstick for hematuria to evaluate for urinary schistosomiasis.
ii. Lab testing
After performing rapid tests for malaria and anemia in the mobile laboratory, the remaining blood will be spun for serum and plasma, which will be separated into cryovials, which will be kept frozen and transported to CHSU laboratory for storage and later shipped to the international laboratories for analyses of nutritional indicators (see table 11 for the list of international laboratories). 

Urine will also be kept in a storage vial to be transferred to CHSU laboratory in Lilongwe to be tested for Urinary Iodine (in School age children and women of reproductive age).

	Table 11. International laboratories involved in micronutrient testing

	Laboratory Name and Location
	Specimens Shipped

	VitMin Lab 

(Willstaett, Germany)
	0.2mL PCR serum vials 

	Instituto de Nutrición de Centroamérica y Panamá (INCAP)  (Guatemala)
	MRDR Vial 

	Children's Hospital Oakland Research Institute (CHORI) Elemental Analysis Facility 

(Oakland, USA)
	Serum Zinc Vial 

 

	 Institute of Reproductive and Child Health, Peking University (Beijing, China)
	RBC Folate Vial & B12 vial

	CDC Nutritional Biomarkers Branch (NBB) 

(Atlanta, USA)
	Serum retinol vial

	CDC Newborn Screening and Molecular Biology Branch (NSMBB) (Atlanta, USA)
	DBS


4.8
Data Management

i. MDHS data

As soon as the data files arrive from the field they will be checked for completeness, consistency and edited. The data will be analyzed and “field check” tables will be produced and sent to the field through IFSS to alert the teams about potential problem and improve data quality.

Data processing operations will be carried out at NSO by a team of four editors and three data processing specialists. 

The DHS Program will provide the editing and tabulation programs using the CSPro package and will provide assistance in setting up the secondary data editing operation at NSO. All errors detected during the secondary editing procedure will be corrected, and field teams will be provided feedback with regard to common errors. A set of field check tables will be regularly produced and used in the supervision of field teams.

The data processing coordinators will review the listing of consistency errors produced at this stage and make corrections to the data, based upon guidelines agreed to between ICF staff and NSO staff and laid down in data editing guidelines documentation.

Once all the data cleaning is complete, imputation of missing dates will be performed; imputed dates will be added to the data file, weights will be calculated and added to the data file and all tabulations needed for the preliminary and final reports will be produced and reviewed. This set of tables will be based on the model DHS tabulation plan as modified to reflect input from NSO, and MOH as appropriate. 

A data file will be generated in which the cluster and household numbers are replaced by new randomly generated cluster and household numbers in such a way that maintains the integrity of the clusters and the households within those clusters, but which renders the clusters, households and respondents anonymous and unidentifiable. All analyses performed on the original data files will be repeated using the new data files to ensure that this process has not changed any results.

After the checking of this new file is complete, all survey data files including personal identifiers, such as names, household and respondent numbers, will be erased. Cluster numbers will be scrambled. Any paper questionnaires and other data collection form used in the field and biomarker data collection forms will be destroyed by burning by NSO.

CHSU will then commence the HIV testing and will provide NSO with a file including the DBS identifier (bar code) and test result(s) for each sample collected during the MDHS field work. Using the unique DBS sample identifier, the HIV test results will be merged with the new DHS data file that has been stripped of the original cluster and household identification. The DHS Program personnel will assist NSO in the creation of the merged data file.

The data collection and data editing programs will be prepared in advance at ICF’s headquarters by a data processing expert. The data processing expert from ICF will visit Malawi during the pretest and during the main training and beginning of fieldwork to train the interviewers, field editors, data editors and data processing coordinators in all procedures to be followed during the data collection, safeguarding and gathering files, producing quality tables, editing the data, etc. The ICF data processing expert will also train the data processing coordinators on how to solve any problem that may raise with the use of tablets during data collection.
ii. Recording and returning micronutrient data 

As soon as the “micronutrient” team has completed collection of biomarkers in one cluster, the transmittal sheets and biological specimens will be transferred to CHSU for checking, and logging in. CHSU will scan the bar codes. The bar codes will be recorded in an electronic data file provided by ICF that will generate laboratory identifications numbers. These laboratory id numbers will be used in all laboratories to identify the different samples and will be used later on to report the results and link the results to the bar codes and ultimately to the MDHS data files. Some sample will remain at CHSU for processing, while other samples will be shipped to other laboratories outside Malawi (see table 3).


The completed questionnaires and a copy of the transmittal sheets will be transferred to NSO. As soon they arrive at NSO, NSO will check the consistency between the questionnaires and the transmittal sheets, will scan the bar codes, and will enter (and double enter) the entire micronutrient questionnaire. CHSU and NSO will be informed of any discrepancy found by NSO between the transmittal sheets and the questionnaires and found by CHSU between the transmittal sheet and the samples. All discrepancies will be solved before further processing. 


The type of test performed will be clearly stated in the informed consents. None of the laboratories will be allowed to keep blood/urine samples for any additional test for which an informed consent has not been granted. The laboratories will destroy all remaining samples after the planned test have been done. CHSU will provide ICF the result of each test (done or not) 

4.9
Data Analysis, Reports, and Data Dissemination
Three reports will be prepared for the MDHS: a Key findings report, a final report, and a summary report. The Key findings report will be produced about 1.5 month after the end of data editing. It will be brief and consist primarily of the approximately 25 tables specified in the model DHS Key findings report. Text accompanying the report will not exceed 20 pages. This report will be prepared jointly by NSO and ICF staff.  Approximately 200 copies will be reproduced; NSO will be responsible for distributing copies to institutions and organizations in Malawi that it feels would be interested in the results; the report will be made available to all audience from ICF’s website (www.dhsprogram.com).


The final report will be published within 9-12 months after the end of fieldwork. It will consist of a single volume of approximately 450 pages in length. The report will be written by NSO and personnel from various organizations (e.g., Ministry of Health, other ministries, etc.) with technical assistance from ICF staff as needed. NSO will organize a report-writing workshop with all the designated authors. NSO senior staff and ICF staff will present the tables and explain how to analyze the data and give pointers on technical writing. The draft report resulting from this workshop will be edited by NSO and ICF staff. ICF will be responsible for pulling together all comments and producing the final version of the report. Approximately 1,500 copies of the final report will be printed in the US. During the period between the release of the Key findings and the release of the final report, if one or more of the funding organizations need information on some key indicators for urgent planning purposes, these indicators can be made available if NSO authorizes ICF to provide the indicators. The use of any information provided during this period must be for internal use only and cannot be published or shared outside the organization. Additionally during this period, there may be need to publically release some indicators not included in the Key findings report. In such a case, NSO and ICF will work together to determine the format (e.g. as a factsheet) and timing for the release of these indicators. 


The Summary report (1,500 copies) will be published at the same time as the final report. The Summary report will contain a succinct summary of the main survey findings aimed at policymakers and program managers. The report will be part of the DHS series of summary reports. The writing of this report and its publication will be the responsibility of ICF staff, with input and review by NSO. 


NSO will organize a one-day national seminar to present the results of the survey to potential users. With assistance from ICF, NSO will prepare materials (computer presentations, press releases, etc.) for presentation at the seminar. Stakeholders who work in the health and population fields will be invited, as well as, government officials and development partners in charge of socio-economic planning and researchers in the social and human sciences.


ICF will organize a one-day journalist workshop before the national seminar, designed to increase understanding of survey findings among the journalists and enhance their skills in using the data in reporting. 


In addition, NSO will organize three regional seminars to present the results of the survey to regional potential users to ensure that the data from the survey are widely disseminated and used. 


DNHA, UNICEF, and CDC will prepare a specific Micronutrient report that will provide detailed analysis of the micronutrient results. The report will be released after the official release of the main MDHS report.
4.10
Timetable of Survey Activities

The following is the expected timetable for the main survey activities:
Table 12.
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4.11
Survey Costs and Funding

The entire survey is estimated to cost approximately 4.8 million Kwacha (Table 13), including technical assistance. This estimate includes all local survey costs, including data collection, field transport, equipment for anthropometric measurements, supplies for collecting blood samples, HemoCue machines, specimen shippers, costs for the HIV test kits for the CHSU laboratory, and data processing equipment.

The Government of Malawi will contribute substantially to the survey mainly through personnel and infrastructure. USAID through The DHS Program, UNICEF, Malawi National AIDS Commission (NAC), UNFPA, UN WOMEN, Irish AID and World Bank will also contribute to the survey.
Table 13 : Budget summary 
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TOTAL

(1) ICF MANAGED RESOURCES (USAID)$1,445,069$1,476,359$2,921,428

(2)  NAC RESOURCES$430,613$430,613

(3) UNICEF$450,054$450,054

(4) UN WOMEN$28,993$28,993

(6)UNFPA$50,129$50,129

(7) Irish AID$527,000$527,000

(8) World Bank  $310,625$60,792$371,417

TOTAL$1,445,069$2,436,148$310,625$587,792$4,779,634


5.0 Protection of Human Subjects
5.1
Human Subject Review Process

The protocol for the 2015-16 MDHS will be submitted to the National Health Sciences and Ethics Research Committee for review. The protocol will also be reviewed by the human subjects review committee of the ICF International.

5.2
Informed Consent

Verbal informed consent will be sought from the household respondent for the Household Questionnaire and from each individual adult respondent prior to the administration of the Woman’s or Man’s Questionnaire and any biomarker test for which they are eligible. A waiver of the requirement for documentation of informed consent is requested because the research presents no more than minimal risk of harm to subjects and involves no procedures for which written consent is normally required outside of the research context. Instead, standard verbal informed consent procedures will be followed prior to any blood sample collection. For respondents age 15-17, consent will be obtained from the parent, guardian or other person responsible, followed by assent from the respondent. Those considered to be “emancipated minors” (those who are already married or who live in households in which no household members are 18 years of age or above) will make their own decisions about participation, without approval being sought from an adult. Verbal informed consent will be sought from a child’s parent or guardian prior to taking a blood or a urine sample from a child under age 6.
In each case, an informed consent statement will be read to the respondent. The informed consent statements will contain all of the information the respondent needs to make an informed decision about whether or not to participate in the survey.
If the respondent agrees to the interview (or the test), the interviewer will sign a statement that she/he has read the informed consent statement to the respondent and that the respondent has agreed. In addition to formal informed consent statements, respondents will be given an opportunity to ask any questions about the survey that will help them decide whether or not they want to participate in the survey. Each household will be given a card with contact information, which they can use to contact the survey director should a question arise following the household or individual interviews.
Verbal informed consent with a signature of the interviewer as documentation of consent is a common practice for surveys in Malawi, including past Demographic and Health Surveys. Verbal informed consent is proposed because literacy levels vary across the country and a signature can be considered a personal identifier. Verbal consent is also standard for most health facilities before admission and procedures, so MDHS is in line with both research ethical standards and medical care. 

5.3
Confidentiality of Respondents’ Information

The protocol for the MDHS has been designed with a methodology to protect the confidentiality of survey respondents. Interviewers will be instructed to conduct interviews in private with no other adults present, unless specifically requested by the respondent. Strong emphasis during training will focus on the importance of keeping all survey answers strictly confidential. A high level of confidentiality and anonymity also will be strictly adhered to in handling the data from the survey.
All data and data collection tools will either be password protected or stored in locked cabinets in the field (e.g., in vehicles during transit) and at the laboratory and NSO, respectively.

Prior to merging the HIV test results with the data from the questionnaires, the identification information (cluster number, household number) will be “scrambled” on the data file, thus preventing any inadvertent or intentional identification of individuals’ results. Special treatment of the GPS data collected in the MDHS will be necessary to ensure that the availability of these data does not affect the confidentiality/anonymity of the results. A random error factor will also be introduced to the geographic positioning coordinates for each sample point so as to disable the ability to locate any particular point accurately.

Senior survey staff will be fully knowledgeable about all aspects of human subject protection and will be responsible for transferring such knowledge and concern to the field teams. In addition, field supervisors will ensure that confidentiality is maintained during the implementation of fieldwork.
5.4
Direct Benefits to Respondents

Test results for anaemia will be given to the parents/guardians of children in the survey. Individuals with severe anaemia and/or clinical malaria will be referred for medical treatment.

All respondents will be provided with a brochure about HIV/AIDS regardless of whether they consent to provide a blood sample. The brochure will include information on the locations of the nearest HTC service providers.
This proposal calls for collection of dried blood spot samples from consenting adults for subsequent HIV testing in the laboratory and eventual linkage with questionnaire data, after all identification information has been eliminated from the latter (anonymous linked approach). Thus, the testing is anonymous and the results cannot be given back to respondents. All participants to the survey will be referred to the HTC sites for free counselling and testing at the time of the survey. As described earlier, the HTC referral procedures are designed to facilitate the linkage of survey respondents and other community members to existing HTC centres where counselling and testing services will be provided free of charge. Respondents will not receive any compensation or payment for participating in the survey. In households participating in the micronutrient survey, replacement salt will be provided to all households willing to allow the collection of food items for testing.
5.5
Risks to Survey Respondents

The risk to human subjects from participating in the interview portion of the survey is minimal. Respondents may feel embarrassment with respect to some of the more sensitive questions (for example, questions about sexual activity). They may also be concerned about the confidentiality of the information they provide, even though stringent survey procedures are in place to protect confidentiality. 

Since part of the MDHS involves drawing blood from adults and children, every care will be made to ensure that the respondents are the least inconvenienced. The area from which blood is drawn will be thoroughly cleaned with an alcohol prep swab before the puncture is made. After the blood has been collected, the blood flow will be stopped by applying pressure on the puncture site with a gauze pad. Once the bleeding stops, the area will be protected from infection by a band-aid. All persons conducting the blood testing will be specifically trained in these procedures.
5.6
Limitations of the Survey

Although population-based surveys provide enormous advantages over sentinel surveillance systems in terms of unbiased, more representative HIV prevalence data, they also have limitations, the most serious being non-response. Not all individuals agree to participate in HIV testing in surveys. However, the effect of non-response to HIV testing on the national prevalence estimate in population-based surveys has been shown to be minimal (Mishra et al., 2008).

In all surveys, coverage levels are lower for men than for women. The bulk of the non-response for men, however, is due to non-response on the Man’s Questionnaire as well, mostly because men are more difficult to find at home for interview. There is a belief that survey non-response is biased towards those who are HIV positive, thus yielding an underestimate of HIV prevalence in the survey. While this may be true, an analysis of response rates has shown that non-response has limited effect on national prevalence estimates of HIV (Mishra et al., 2008).

An additional limitation of the survey is the inadequate precision in the HIV estimates to track small differences in HIV prevalence over time, particularly at the district level.
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7.0 Annexes

A. HIV testing algorithm


B. Questionnaires: 

B1. Household Questionnaire;  

B2. Woman’s Questionnaire;  

B3. Man’s Questionnaire; 

B4. Biomarker Questionnaire; 

B5. Micronutrient Questionnaire
B6. Fieldworker; 

ANNEX A. HIV TESTING ALGORITHM

1. Serial HIV testing algorithm



Vironostika HIV Ag/Ab EIA (A1)





Enzygnost HIV Integral II EIA (A2)




HIV 2.2 Blot (A3)

2. Quality control testing algorithm for specimens that test negative by ELISA 1


 Enzygnost HIV Integral II (A2)






HIV 2.2 Blot (A3)



All dried blood spot specimens





A1 (-) 


Render Negative








Non Reactive





Reactive 





A1 (+)/A2 (-)


Repeat A1 & A2. If discordant again, test with A3.





Report POSITIVE





A1 (+)/A2(+)


Render Positive








A3 (-) 


Render Negative








A3 indeterminate


Render Indeterminate





A3 (+)


Render Positive





5% of all dried blood spot specimens that are rendered negative by the Vironostika HIV Ag/Ab EIA (A1)





A1(-)/A2(-)


Render Negative








Reactive





Non Reactive





A1 (-)/A2 (+)


Repeat A1 & A2. If discordant again, test with A3.








A3 (-) 


Render Negative








A3 indeterminate


Render Indeterminate





A3 (+)


Render Positive








�    Birth History provides information needed for the calculation of infant and child mortality. It will also allow the calculation of fertility rates. 


�    Children born since January 2010.


�    These questions are asked in relation to each child born in the last five years.
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