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1. SUMMARY

In Tanzania, national fortification of salt with iodine began in the 1990’s, and fortification of
wheat and maize flour with multiple micronutrients and oil with vitamin A has been mandated
by law since 2011. Currently, there is a lack of information available on how well these
programs are performing, household coverage and intake of fortified foods, and if vulnerable
populations are being reached. The Fortification Assessment Coverage Tool (FACT) is a
survey instrument developed by the Global Alliance for Improved Nutrition (GAIN) for
carrying out coverage assessments of large-scale food fortification programs. In 2015 GAIN,
the United States Centers for Disease Control and Prevention (CDC), the Africa Academy of
Public Health (AAPH), Ifakara Health Institute and the National Bureau of Statistics (NBS),
conducted a cross-sectional, two-stage, cluster household FACT survey in Tanzania from
September to October. The purpose of the survey was to assess the coverage and potential
contribution of fortified foods to the micronutrient intake of the population.

The survey was designed to be nationally representative and also representative by rural
and urban areas of the country. The study population consisted of households and women of
reproductive age (15-49 years). Based on sample size calculations and anticipated non-
response, 1,050 households were invited to participate nationally (609 in rural areas and 432
in urban areas). The survey instrument collected data on household and individual level
factors, including: household demographics and socioeconomic status; education levels
within the household; housing conditions; recent infant and child mortality; water, sanitation,
and hygiene (WASH) practices; food security; women’s dietary diversity; and coverage and
consumption of fortified oil, wheat flour, maize flour, and salt. Food samples of oil, wheat
flour, maize flour, and salt were collected from participating households and analyzed
quantitatively to determine fortification levels of select nutrients.

Three measures of coverage were assessed and are expressed as the proportion of
sampled households covered. The measures are: consumption of a food (i.e. households
report preparing the food at home); consumption of a fortifiable food (i.e. consumption of
a food vehicle that was not made at home and is assumed to be industrially processed); and
consumption of a fortified food (i.e. consumption of a food vehicle that is confirmed to be
fortified). Three indicators of risk were used to assess the relationship between coverage
and risk, which included: poverty (defined by the multi-dimensional poverty index (MPI)),
rural residence, and low women’s dietary diversity (defined as less than the population
median in each stratum (i.e. rural and urban) based on a score out of 10 food groups). Two
methods were used to estimate the amount of fortifiable foods consumed daily. For wheat
flour only, an individual assessment of all women of reproductive age was conducted, which
asked about frequency of consumption and portion size of wheat flour containing foods over
the past seven days. For all vehicles, a household assessment method was used, which
asked household respondents about the last time they purchased the food vehicle, how
much they purchased, and the length of time that amount typically lasts in the household.
Adult Male Equivalent (AME) method was used to apportion what amount women (among
households that reported to consume the vehicle) apparently consumed of fortifiable foods.
For both methods, the corresponding daily nutrient intake was determined by multiplying the
amount of food consumed per day by a fortification level based on the quantitative food
sample analyses. The daily nutrient intake was then translated into a percentage of the daily
recommended nutrient intake (RNI) for the women based on World Health Organization
(WHO) guidelines.

The survey response rates were 99.1% nationally, 99.0% in rural areas and 99.3% in urban
areas. Nationally and in rural and urban areas, household consumption of oil, salt, and
maize flour was high (over 85%, 95% and 75%, respectively) while household consumption
of wheat flour was lower (51.5% nationally). The pattern of consumption of fortifiable oil, salt
and wheat flour was very similar while consumption of fortifiable maize flour was significantly
lower (36.6% nationally) due to the fact that much of the maize flour consumed is not
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industrially produced. The proportion of households consuming a fortified product was lower
still. Nationally, the proportion of households consuming a fortified food was 53.6% for oil,
33.1% for wheat flour, 2.5% for maize flour, and 69.6% for salt. In rural and urban areas the
patterns were similar.

Using the individual assessment method, added iron from wheat flour was estimated to
contribute to 10.2% of the iron RNI among women of reproductive age nationally. The added
iron in wheat flour was estimated to contribute to 6.0% of the iron RNI in rural areas and
23.2% in urban areas. When households were separated by risk factors nationally and in
rural and urban areas, women'’s iron RNI from wheat flour was lower among those from
households at risk of poverty compared to non-poor households, and among those with
lower dietary diversity compared to those with higher dietary diversity. Using the AME
assessment method, among women from households that reported consuming the vehicles
nationally, oil contributed to 20.8% of the vitamin A RNI, wheat flour and maize meal
contributed 16.1% and 0%, respectively, to the iron RNI, and salt contributed to 122.5% to
the iodine RNI. In rural areas, oil contributed to 17.2% of the vitamin A RNI, wheat flour and
maize meal contributed 18.5% and 0%, respectively, to the iron RNI, and salt contributed to
105.9% to the iodine RNI. In urban areas, oil contributed to 28.0% of the vitamin A RNI,
wheat flour and maize meal contributed 13.2% and 0%, respectively, to the iron RNI; salt
contributed to 148.9% to the iodine RNI. Overall, women’s nutrient RNI from all four foods
was not different across the strata based on poverty status or dietary diversity.

The fortification quality compared to Tanzania national standards varied greatly by food
vehicle. Among oil samples, 16.3% nationally, 18.0% in rural areas and 15.7% in urban
areas were adequately fortified. Among wheat flour samples, 18.9% nationally, 20.0% in
rural areas and 17.0% in urban areas were adequately fortified. Among maize flour samples,
3.3% nationally, 4.8% in rural areas and 1.6% in urban areas were adequately fortified.
Among salt samples, 62.7% nationally, 52.8% in rural areas and 79.6% in urban areas were
adequately fortified. Classification of salt samples using the WHO international standard for
household samples found that 43% nationally, 34% in rural areas and 58% in urban areas
were adequately fortified. Moreover, 15% of salt samples were over fortified according to the
WHO standard while less than 1% of salt samples were over fortified according to the
national standard.

In conclusion, the potential for fortified foods to contribute significantly to nutrient intakes is
high for those foods where a large proportion of the population consumes a fortifiable food.
In Tanzania, there is high coverage of fortifiable oil and salt in all areas indicating high
potential for impact from fortified foods. Coverage of fortifiable wheat and maize flour is
lower than other food vehicles, but there is high potential for impact among urban
populations. Fortification adequacy remains a concern for all food vehicles; further efforts are
needed to improve quality and enforcement to better address under and over fortification to
maximize impact.
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4. BACKGROUND
A. INTRODUCTION

Hunger and malnutrition among Tanzanians continue to impair health, quality of life, and
survival (Demographic Health Survey 2010). Nutritional deficiencies have long-term
implications for health and wellbeing (Bhutta 2008 and Ezzati 2002). In women of
childbearing age specifically, the functional consequences of micronutrient malnutrition do
not only affect their own mortality, morbidity and productivity, but also that of their offspring.

Food fortification is an intermediate solution to improving inadequate dietary intake in a
population. Fortification of widely distributed and consumed foods with micronutrients has
the potential to improve the nutritional status of a large proportion of the population
(WHO/FAO 2006) and neither requires changes in dietary patterns nor individual decision for
compliance (WHO 2009).

In 2011, Tanzania established mandatory fortification of wheat flour, maize flour and
vegetable oil with key micronutrients such as iron and vitamin A. Mandatory iodization of salt
has been in effect since 1995. Fortification is not mandatory in Zanzibar, a semi-autonomous
part of Tanzania. Without routine monitoring, it is unclear how well the fortification programs
are functioning and there is a dearth of data available on the implementation and coverage
of the program to date. Wheat flour is produced by only a few large companies that are
participating in the fortification program but the degree of compliance is unknown (Institute of
Development Studies 2014). Conversely, maize flour is produced by thousands of small-
scale millers who have less access to resources or regulatory incentives to fortify their
products. Vegetable oil is largely produced by two large companies in the formal sector, but
coverage among at-risk populations may be limited as poor households typically purchase
from the informal sector, which is not likely to fortify.

Currently in Tanzania wheat flour is fortified with iron, zinc, folic acid, B12, niacin, thiamin,
riboflavin and vitamin A. Maize flour is fortified with iron, folic acid and B 12. Qil is fortified
with vitamin A, and salt with iodine.

B. THE PROJECT

In 2015, the Global Alliance for Improved Nutrition (GAIN), the United States Centers for
Disease Control and Prevention (CDC), the African Academy of Public Health (AAPH),
Ifakara Health Institute (IHI) and the National Bureau of Statistics (NBS), conducted a
nationally representative fortification assessment survey in Tanzania. The survey focused on
assessing program coverage of fortified staple foods, as well as the contributions of fortified
foods toward daily recommended nutrient intakes (RNI).

The survey used the Fortification Assessment Coverage Tool (FACT) survey instrument that
was developed by GAIN for carrying out coverage assessments of both population-based
(large-scale food fortification) and targeted (e.g. point-of-use fortificants or supplements)
programs (Aaron 2014). The tool was developed to help stakeholders achieve greater
program impact by assessing coverage.



C. RATIONALE

There is limited information on the coverage and consumption of fortified staple foods such
as wheat flour, maize flour, salt and vegetable oil at a population level in Tanzania since
food fortification began in 2011. The survey is representative nationally and also at the rural
and urban level. The rationale for conducting the survey in urban and rural areas in Tanzania
is that these areas are likely to be quite different from one other. It is predicted that rural
parts of the country will have less access to commercially manufactured foods and that the
subsequent health gains in rural areas, as a result of more limited access to fortified staple
foods will be lower. It is unknown how large scale fortification programs are performing, who
benefits from fortification programs, and whether the most vulnerable populations are
reached. The survey will provide important feedback to program stakeholders about barriers
and enhancers that could be applied to improve the fortification program in Tanzania.

The findings of this survey provide nationally representative data on program coverage and
performance in rural and urban areas of the country. The data from Zanzibar, while not
representative, also provide some insight into the coverage of fortified foods. It is hoped that
results from this survey will further guide programming efforts and nutrition policy
recommendations in Tanzania.

5. OBJECTIVES
A. GENERAL OBJECTIVE

The general objective of this cross-sectional survey was to determine the household
coverage and potential contribution of fortified foods to the micronutrient intake among urban
and rural households in Tanzania and women of reproductive age (15 to 49 years).

B. SPECIFIC OBJECTIVES

The specific objectives of the project were:
a) To assess the coverage of fortified salt, wheat flour, maize flour, and vegetable oil
among households;
b) To measure levels of select nutrients in samples of salt (iodine), wheat flour
(iron), maize flour (iron), and vegetable oil (vitamin A) gathered at the household;
c) To estimate the consumption of salt, wheat flour, maize flour and vegetable oil
among households and women of reproductive age (15 to 49 years);
d) To assess the contribution of fortified salt, wheat flour, maize flour, and vegetable
oil to the intake of select nutrients in the diet of women of reproductive age (15 to
49 years);
e) To evaluate indicators for other health and nutrition conditions to determine their
association with the consumption of fortified foods. Such indicators include:
o Multi-dimensional poverty index
e Women'’s dietary diversity.



6. METHODOLOGY
A. STUDY POPULATION

The target survey populations include households and women of reproductive age (15 to 49
years). A person >15 years of age familiar with foods purchased for and prepared in the
household was asked to complete the household questionnaire. All women of reproductive
age (WRA) 15-49 years living in a selected household (including pregnant or lactating
women) were asked to complete the female questionnaire. If no eligible women were living
in a selected household, only the household questionnaires were completed.

B. SAMPLING

A cross-sectional, two-stage, cluster household survey in Tanzania was conducted. The
survey was stratified by urban and rural areas. The entire country (including Zanzibar) was
included in the sampling frame.

The sampling frame for the survey was based on data and cartography from the 2012
Tanzania Population and Housing Census. The primary sampling units (PSUs) selected at
the first stage were the enumeration areas (EAs), which were small operational areas
defined on maps for the 2012 Census enumeration. The EAs had an average of 86
households each (87 for rural EAs and 86 for urban EAs). In Tanzania there are a total of
106,642 EAs in the 2012 Tanzania Census frame. A total of 70 EAs were selected, 29 from
urban areas and 41 from rural areas using PPS sampling. On the mainland alone 35 of the
selected clusters were rural and 24 were urban. Eleven of the total clusters were from
Zanzibar 6 of these EA’s were rural and 5 were urban. Although the data from Zanzibar is
not statistically representative, due to its political importance, data is also presented
separately in the results section for Zanzibar. The total sample size for the survey was 1,050
households. The total number of households to be visited in each EA was 15. For the
second stage of sampling, on arrival in each EA the survey team did a complete listing of all
the households. From the complete list of households, 15 households were randomly
selected by calculating a sampling interval (total number of households in the EA divided by
15, total number of households to be selected). A number between 1 and 15 was randomly
selected using a random number table and this was the first house. After that the interval
was used to select the 14 remaining households. Post stratification weighting was conducted
and appropriate inverse probability statistical weights were calculated to adjust for unequal
probability of selecting households within an EA.

C. DATA COLLECTION SUMMARY

After the household listing and household selection was completed the main survey data
collection began. Data collection involved the collection of administered questionnaires for
the household. The person (at least 15 years of age) most familiar with food purchasing and
preparation was selected to complete the household questionnaire. All WRA residing in the
household were asked to complete an individual women’s questionnaire. Finally household
food samples of salt, oil, wheat flour and maize flour were collected if available. A sample
was not collected if 1) no sample was available, 2) the respondent reported that the food
was produced at home or, 3) the oil was red palm oil because red palm oil is not fortified.
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D. QUESTIONNAIRES AND SUPPORTING TOOLS

Questionnaires

GAIN and CDC initially revised questionnaires developed from previous GAIN FACT surveys
for this survey, and then AAPH further revised and adapted them to the Tanzanian context.
Modifications were reviewed by GAIN and CDC prior to survey implementation. The final
English copies of these questionnaires [Household listing; Household questionnaire 1 (HH1);
Household questionnaire 2 (HH2); and Women of reproductive age questionnaire (WRA)]
are provided in Annex A.

Data collection for the FACT survey was conducted using tablet computers. Interviewers
could collect the information either in English or Swahili and the interview took place in the
respondents’ own homes, in either of the programmed languages. Translation was done in
two stages. Initially, translation was carried out by identified professionals with a background
education in nutrition and health sciences who were also well grounded in Swahili and
English. Further translation and translation revisions were carried out during the training of
field teams after understanding the proper context of each question.

Coding and testing of the computer assisted personal interview (CAPI) data-entry program
Before testing the CAPI data-entry program in the field, IHI conducted desk testing. Any
feedback was incorporated into the questionnaire and data-entry program design. The CAPI
version of the questionnaire was also pre-tested during the pilot survey. This pilot-test
helped ensure that the data-entry program for administering the questionnaire was working
smoothly, including the necessary logic flow and skips required.

Questionnaire supporting tools

Women’s questionnaire: 7 day food frequency questionnaire for wheat flour foods photo grid
Wheat flour is a staple food vehicle that is often purchased by households from markets in
the form of already prepared products (e.g. bread is purchased from bakeries). In order to
assess consumption of wheat flour, the FACT survey instrument includes an individual
assessment of consumption of wheat flour containing foods over a seven day recall period
among WRA. A comprehensive list of all food items made with wheat flour and their recipes
was developed. Based on a protocol developed by GAIN, portion size photo grids were
developed for foods made with wheat flour that are consumed in Tanzania. Two local
nutritionists were contracted to assist in the development of the food grids and measurement
guides through individual interviews and focus group discussions. They were also asked to
come up with a standard recipe for each of the foods included in the food picture grid.
Portions of the foods made with wheat flour were re-created from the largest portion (e.g.
one large serving of spaghetti or 10 samosas) to the smallest (e.g. a very small serving of
spaghetti or half a samosa). Each typical portion was measured and recorded as a
proportion of the largest portion (e.g. fourth of a slice of bread). Color photographs of each
portion size were used to create one-page grids per food item. In order to facilitate the
representation of the actual size, a spoon was used as a reference object and included in
each photo (e.g. a spoon next to a slice of bread). Bound booklets of the food grids were
color printed for each of the survey enumerators. A standard portion of each food was
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weighed and recorded in grams after the photo was taken for each food. Examples of the
photo grids are found in Appendix B.

Household questionnaire: Food measurement guide

The food measurement guide was developed to help the respondent to estimate how much
oil, wheat flour, maize flour, and salt they last bought for each of these commodities. Some
commodities were purchased and the amount is specified on the packet or bottle. Often
though the product is in an unmarked container and it is necessary to estimate the amount
purchased. For example, looking at the food measurement guide a respondent may say she
bought one large cup of flour and point to the container on the guide, which the enumerator
knows corresponds to 250 g. Key informant interview and focus groups were also used to
develop a set of standard measuring containers that are typically found in Tanzania. An
example of the food measurement guide is included in Appendix C.

List of instruments and tools
A series of instruments and supporting tools were developed to facilitate field work and to
ensure high quality field work:

a) Household questionnaire 1 (HH1): asked questions on household demographics,
asset ownership and housing characteristics;

b) Household questionnaire 2 (HH2): asked questions on the use of fortified foods and
vehicles at household level;

¢) WRA questionnaire: asked questions on dietary diversity and consumption of fortified
foods by WRA,;

d) Food lists: a list of commonly consumed foods was created to help WRA assess
wheat flour foods consumed in previous 7 days;

e) Photo grid: Pictures of foods in the food lists were used to help WRA estimate
consumption of wheat flour foods frequently eaten in previous 7 days;

f) Food measurement guide: A set of photos of commonly used containers to measure
food in Tanzania was used to help estimate the amount of wheat flour, maize flour,
oil, and salt last purchased, when the volume or weight was not specified on the
packaging;

g) Training manual, project introduction and listing guides: provided field staff detailed
steps in data collection;

h) Checklists for team leaders and enumerators: provided detailed daily checklists to
follow in the field;

i) Field travel and data collection calendar: provided an overview of the travel schedule
and work timeline;

j) Cluster control form: listed the households selected for data collection in each EA
that was updated by the team leader based on field results from each household;

k) Household control form: provided an inventory and quick check tool for the team
leader to ensure all questionnaires and samples were collected and forwarded to the
survey coordinator. This form also served as a valuable resource during data
cleaning.
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E. FIELD STAFF RECRUITMENT, FIELD TEAM STRUCTURE, AND MANAGEMENT

All of the enumerators hired had a college qualification or university degree and most were
already staff members of NBS or had been employed by NBS for previous surveys and were
experienced in data collection.

The training for the main FACT survey was conducted from 16-18 September 2015 at a
hotel conference center in Dar es Salaam. All survey team members, including the
enumerators, supervisors and quality control personnel participated in the main survey
training. Training was conducted by the core AAPH, IHI and NBS team and CDC. Fieldwork
took place from September 23™ until the end of October 22™ 2015. Eight field teams
completed the listing and the survey; each team consisted of 3-6 enumerators and one
supervisor (total 30 people plus some additional substitutes).

All field staff had checklists to guide daily activities and ensure high quality data collection.
Overall supervision was conducted by the members of the FACT survey core research team.
A quality control specialist from NBS also worked closely with each of the teams throughout
the fieldwork. A field travel calendar was developed to guide the data collection process and
team movement. To ensure adequate supervision during the critical first days of data
collection, all teams were deployed to the EA’s around Dar es Salaam to ensure closer
monitoring. It also enabled the team working on the CAPI system to ensure the system was
working properly and the data could be uploaded by all teams.

F. TRAINING AND DATA COLLECTION PROCEDURES

Household listing training

The training for the household listing was included as part of the three days of classroom
work followed by field pre-testing, pilot-testing and a post-pilot review before survey
implementation. During training, the team was taken through the FACT survey background,
objectives and the specific purpose of the household listing and sample selection exercise.
The core of the training involved explaining the listing tools and the listing guide. Teams
were taken through systematic random sampling techniques and introduced to listing and
mapping using the actual maps for several pilot EAs obtained from NBS. All teams
conducted their pilot in EAs near to Dar es Salaam, which offered a peri-urban setting.

Household listing procedures in each district

A project introduction and field listing guide was given to each team to assist in carrying out
their duties. Briefly, each team was tasked to take half a day to a full day to complete the
introduction of the survey at district, village and EA levels and to create a list of all
households.

On the first day, the quality control officer and the team supervisor explained the survey and
secured permissions from the local authorities. Each team then proceeded to the EA to
introduce and sensitize these officials using letters endorsed from the district officials. Once
the community sensitization was complete the EA listing was started. Initially, the quality
control officer and the supervisor held a meeting with the village leader to explain the
mapping and listing procedures. Using the EA map, they marked the boundaries of the EA
and noted key features to confirm boundaries. The team systematically visited each
household and listed it by head of household name and recorded the address/main
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landmark for each household. After listing all households in the village, the team randomly
selected the required 15 households according to the sampling interval and protocol.

FACT survey training

A training program and schedule for the three days training was developed and a training
manual was used to clarify the meaning of questions and field procedures. Training methods
included power point presentations, discussions, demonstrations and role playing in English
and local languages. After three days of classroom training, the first day of the pilot survey
was carried out. After debriefing feedback and additional training, a second day of pilot
testing was conducted to give the teams more time to practice survey procedures.

Additional training for supervisors

Prior to the training, supervisors were identified who had previous experience supervising
large scale surveys. All of the supervisors selected had demonstrated an understanding of
the survey protocols and leadership skills. The supervisor was responsible for overall
management of the field worker team and deployment throughout the EA to ensure the
survey schedule and protocols were adhered to. The supervisor was also responsible for
monitoring interviews, doing back checks and convening daily team meetings.

One additional half day training was added to the general three day training schedule for the
supervisors. It focused on sampling, fieldwork plans, advocacy, monitoring tools,
communication and logistics in the field, data-transmission protocols and roles and
responsibilities in the field.

FACT survey procedures in each district

Supervisors called the local leaders ahead of the field visit to share their field plans and to
request their presence and assistance on the appointed days. W possible, local leaders
were requested to alert the households in the EA about the arrival of the field teams and
their intentions. After the listing was completed, where possible a community leader was
asked to help inform selected households when they would be visited. About 2 days were
provided for each EA to allow for visiting all 15 households and call back interviews for any
households missed on the first day. The main respondent for the survey (HH1 and HH2)
had also been identified. Before starting data collection, field teams already had: 1) a list
identifying the selected households by household number/landmark, 2) name of the
household head and 3) name of the potential respondent that was gathered during the
household listing exercise.

The female head of household responsible for food preparation in the household was
identified as the respondent for HH1 and HH2. If the female head of the household was not
present, another household member most knowledgeable about food preparation in the
household was interviewed. The WRA questionnaire was administered to all eligible women
between 15-49 years.

After each interview, available samples of the main type of salt, wheat and maize flours most
commonly used in the household were collected in small plastic bags. Each specimen was
labeled with the designated household food specimen label. In addition, if available in the
household, one specimen of the most commonly used oil was collected and stored in a
plastic container with a secure lid.

Immediately upon completing data collection in each EA, the data were summarized on a
master cluster control form which was used to update the main study coordinators.
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G. DATA ENTRY AND MANAGEMENT

Data processing

Data collected were transferred electronically from CAPI by the field supervisors to the data-
processing staff at the IHI office on a daily basis. The supervisors retrieved all the tablets
and reviewed the data retrieved from each tablet for completeness. After verification, the
supervisor uploaded and synchronized the data to a main server. From here, the data
manager at IHI downloaded the data, undertook additional consistency checks and saved
the data in a central data base at IHI and a back-up stored in the IHI repository.

Data cleaning
The electronic data collection system allowed for a large proportion of the data cleaning to

be carried out alongside the data collection thereby increasing efficiency and enabling quick
identification of any issues with the data so they could be remedied while the team was in
the field.

The data-entry program had in-built checks for unlikely data points and dynamically adjusted
drop-down menu options to reduce the scope for errors. The fieldwork supervisors checked
for any errors every evening after completion of fieldwork and before uploading the files to
the main server. At the IHI office, the data assistant and data manager ran a routine report
on a daily basis and did some preliminary analysis of the data to detect any problematic
issues, including the following types of checks:

a) Blanks: Cases where a variable should not be blank but is;

b) Skips: Cases where a variable has been filled when it should not have been (i.e. it
should have been skipped);

c) Range: Where appropriate non-pre-coded variables (i.e. those that can take on any
value) are checked to ensure they fall within a plausible range;

d) Outliers: Non-pre-coded variables were checked against the distribution of each
variable across all questionnaires; and

e) Consistency: Variables were cross-checked to ensure that all questionnaire
information was internally consistent.

The routine reports were compiled on a weekly basis and shared with the core team
members for review. Throughout the period of data collection, interviewers were available for
any query on individual questionnaires where necessary. Field teams returned to sampled
households if any major data problems were identified by this process.

Additional data cleaning was commenced at the end of the entire data collection exercise.
This involved adding final data formats, merging datasets, labeling, and adding necessary
data parameters to the dataset. There are three different data sets;

1. Questionnaire 1 dataset (Household questionnaire 1)
2. Questionnaire 2 dataset (Household questionnaire 2)
3. Questionnaire 3 dataset (Women of reproductive age questionnaire)

Data storage
All data collected from the survey were stored on computers at IHI and backed-up on a

secure central data base. At the completion of data collection, the data manager produced a
dataset, with households and individuals de-identified. Datasets were finalized in Stata
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format. The data set had all appropriate labels and descriptions and was accompanied by a
codebook.

The entire survey, was supported by the IHI staff, managed by a project manager and
supported by a data assistant and data manager. Final datasets were submitted to GAIN
and CDC in November 2015.

Storage and shipment of food samples

Food samples were collected from the field in batches and sent to AAPH in Dar es Salaam.
This was to ensure that samples did not deteriorate under field conditions or get misplaced.
They were transported to the AAPH offices and stored in a cool room until final preparation
and shipment to Bio Analyt Lab in Germany. After a courier was solicited and the required
certification was obtained, the samples were systematically sorted and packaged according
to guidelines provided by GAIN. Salt samples were analyzed for iodine content, oil for
vitamin A, and maize and wheat flour for iron. In addition to food samples collected from
survey households, samples of unfortified maize and wheat flours from local manufacturers
were collected and shipped to enable testing of intrinsic iron content.

H. DATA ANALYSES

Data analyses
Data analyses were completed using SAS version 9.4 (SAS Institute, Cary, NC USA)

statistical analysis software and R (R foundation for statistical computing Vienna Austria).
Statistical significance was set at p <0.05. Descriptive statistics are presented as mean
(95% Confidence Interval (Cl)), median (25th percentile, 75th percentile) or percentage (95%
Cl). Results are presented for the entire country (including Zanzibar), by urban and rural
strata and by Zanzibar alone. Differences between categorical and fortification coverage of
variables were assessed using Rao-Scott chi-square; adjusted student’s t-test for continuous
variables, and Wilcoxon rank sum test was used to compare median differences. All
analyses were population weighted, where appropriate, using Taylor linear series variance
estimation, PSUs were nested within strata to account for clustering independent of
sampling weights.

Survey design effects and weighting

A stratified multi-stage sampling approach was used. The primary sampling units (PSUs)
were selected as enumeration areas (EAs). At the first stage probability proportional to size
(PPS) sampling was used to select 70 EAs total, 41 from the rural strata and 29 from the
urban strata, which also included 11 EAs Zanzibar. At the second stage, an inverse
probability weighting was used to calculate sample weight or expansion factor for selecting
each household within each stratum. This approach also incorporated stratum size and
summarized by the notation:

M, xM,,

Npyer X M, x my,

Sampling Weight =

where NFACT =number of sample EAs selected in stratum h for the 2015 FACT; Mh =total
number of households in the 2012 Census frame of EAs for stratum h; Mhi = total number of
households in the frame for the i-th sample EA in stratum h and mhi =number of sample
households selected in the i-th sample EA in stratum h (that is, 15). If mhi is constant for
each stratum (15, for example), the sample will be approximately self-weighting within each
stratum. EAs from Zanzibar were further weighted to generate Zanzibar adjusted final
weights.
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Definition of key variables (Annex G)

Key outcome variables were fortification coverage followed by nutrient intakes from fortified
food. Nutrient intakes were estimated for women of reproductive age (WRA) using two
different methods: 1) an individual assessment using a photo grid method for wheat flour-
containing foods consumed over the past seven days, and 2) a household assessment using
the adult male equivalent method (AME) for all food vehicles based on reported amounts
purchased and duration they lasted in the household. Additionally, two stratifying variables
were constructed: poverty risk and women’s dietary diversity score.

Fortification coverage
Three variables were crafted to assess fortification coverage. They were as follows:
a) Consumes food: Households report preparing the food at home, regardless of
whether or not it is fortified.
b) Consumes fortifiable food: consumption of a food vehicle that was not made at
home and is assumed to be industrially processed
c) Consumes fortified food: consumption of a food vehicle that is known to be
fortified and is confirmed by quantitative analyses of the household sample or if
no sample was available, analyses of sample from the reported brand. Refers to
analyzed foods confirmed to contain nutrients above the fortification threshold
(i.e. at the level of under fortified or higher) as follows:
¢ In households where a food sample was taken and laboratory-analyzed, if
the sample was above the intrinsic level for iron (i.e. wheat flour > 29.8
mg/kg iron and maize flour >19.6 mg/kg) the household was classified as
“yes” for consumes fortified foods. If the sample did not meet the criteria,
then the household was classified as “not fortified” for consumes fortified
food for each of the food types assessed.
¢ In households where a food sample was not taken and the brand name
was available, the median nutrient value in the branded samples analyzed
from other households in the same stratum was used. If the value met the
fortified criteria then the household was classified as “yes” for consumes
fortified food. If it did not meet the criteria, then the household was
classified as “not fortified” for consumes fortified food.
¢ In households where a food sample was not taken and the brand name
was not available, the household was classified as “don’t know” for
consumes fortified food.

Daily wheat flour consumption (Photo-Grid Method) and micronutrient contribution to RN/

The individual assessment (using the photo-grid method) was used to determine the RNI
contribution from wheat flour only. This method targeted only women who completed the
WRA questionnaire and included wheat flour foods that could be consumed at home and
also outside of the house. Women were asked to report whether they consumed any of the
12 wheat flour containing foods on the list in the last seven days (see female questionnaire
in Annex A). For foods they consumed, the frequency (number of times) was asked and the
portion size was estimated using photo grids for each food (see photo grid example in Annex
B). The grams of flour in each portion size were multiplied by the frequency consumed to
estimate the flour consumed by women per week, and then divided by seven to calculate
intake/day. A cumulative total of wheat flour consumed in grams per day was obtained by
summing all food items containing flour for women per day. For any of the 12 foods a woman
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did not consume or for missing (i.e. frequency or portion size), the grams consumed for that
food item were assigned a 0.

The next step was to estimate the nutrients contributed by the fortified wheat flour consumed
by WRA. With regard to wheat flour, the calculations were performed as follows: The grand
median of the added iron content of all wheat flour samples per stratum was multiplied with
the amount of flour each woman consumed daily to estimate the daily amount of iron
consumed.

The % RNI met was then calculated as follows: amount of nutrient consumed from each
food/RNI x 100%. For iron, the RNI for women assumed a 12% bioavailability and was
based on World Health Organization (WHO) and FAO thresholds as follows): 25.8 mg/day
(15-18 years), 24.5 mg/day (19-50 years), 24.5 mg/day (pregnant women), 12.5 mg/day
(lactating women), (WHO/FAQO 2004).

Daily apparent food consumption (using the AME method) and micronutrient contribution to
Recommended Nutrient Intake (RNI)

The daily apparent food consumption (using the AME approach) was used to calculate the
RNI from fortified foods among women in the household that consumed any of the four food
vehicles (oil, salt, wheat and maize flour) at home. The reported amount of food purchased
and the duration it lasted for each household were used to calculate daily apparent
consumption of each food per household. Local measurements for each food were
converted into metric units and duration into days as needed, to derive the apparent daily
consumption (i.e. grams/day). The AME food amount apparently consumed/day for WRA
was estimated as the product of the amount of household food apparently consumed/day
and the household AME fraction for WRA (i.e. household consumption g/day x WRA
individual AME).

The WRA individual AME fraction was estimated as the woman’s AME divided by the sum of
AME values of all household members. Each member on the household roster was assigned
a different AME fraction based on their age and sex, with males 18-30 years assigned a
value of 1.0. Box 3 lists the AME fraction for all age and sex groups. The individual AME
fraction for each WRA in the household was multiplied with the daily amount of the food
apparently consumed by the household to estimate apparent food consumed for each WRA.
For example, in a family composed of one male 25 years of age, one woman 20 years of
age, and one baby less than 1 year, their AME values are 1.0, 0.786885246, and
0.216721311, respectively. When summed up, this results in a household AME of
2.003606557. The WRA AME fraction in this household is 0.392734413 (i.e.
0.786885246/2.003606557). If the reported household wheat flour consumption was 100
grams/day, the apparent WRA flour consumed is 39.27 grams/day (i.e. 100 grams/day flour
x 0.392734413).
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Box 3. The adult male equivalent (AME) fractions assigned to household members based
on their sex and age (Sununtnasuk 2013).

ADULT MALE EQUIVALENT
MALE AGE (y) FEMALE

0216721311 0-1 0.216721311
0.311475410 1-2 0.278688525
0.368852459 2-3 0.344262295
0.409836066 3-4 0.377049180
0.442622951 4-5 0.409836066
0.483606557 5-6 0.434426230
0.516393443 6-7 0.467213115
0.557377049 7-8 0.508196721
0.598360656 8-9 0.557377049
0.647540984 9-10 0.606557377
0704918033 | 10-11 0.655737705
0770491803 | 11-12 0.704918033
0.836065574 | 12-13 0.745901639
0.909836066 | 13-14 0.778688525
0.983606557 | 14-15 0.803278689
1.040983607 | 15-16 0.819672131
1.090163934 |  16-17 0.819672131
1.114754098 | 17-18 0.819672131

1 18-30 0.786885246
0.967213115 | 30-60 0.770491803
0.803278689 | 60-150 | 0.688524590

The next step was to estimate the nutrients contributed by the fortified food apparently
consumed by WRA. The nutrients assigned to each household’s food were as follows:

a) If a food sample was taken from the home and analyzed, the nutrient value
measured in the food sample was assigned to the household (e.g. 25 mg/kg iron in
wheat flour).

b) In households where a food sample was not taken and the brand name was
available, the median nutrient value out of all the samples analyzed from that brand
that were collected from other households was used in that strata.

¢) In households where a food sample was not taken and the brand name was not
available (fortification unknown), the median nutrient value in the unbranded samples
analyzed from other households in that strata was used.

The nutrients consumed from these foods were then expressed as a percentage of the
nutrient RNI as noted by WHO/FAO (2004). The iron RNI for women, assuming 12%
bioavailability, was as follows: 25.8 mg/day (15-18 years), 24.5 mg/day (19-50 years), 24.5
mg/day (pregnant women), 12.5 mg/day (lactating women). The vitamin A RNI for women is
as follows: 600 micrograms retinol equivalents (mcg RE)/day (15-18 years), 500 mcg RE/day
(19-50 years), 800 mcg RE/day (pregnant women), and 850 mcg RE/day (lactating women).
The iodine RNI for women was as follows: 150 pg/day (15-18 years), 150 ug/day (19-50
years), 200 pg/day (pregnant women), and 200 ug/day (lactating women). For women who
were both pregnant and lactating, the pregnancy RNI was used for all nutrients. The percent
of RNI met was calculated as follows: amount of nutrient consumed from food / nutrient RNI
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x 100%. The pregnancy and lactation status of all women in the household was not known,
as not all women in the household were necessarily available to participate in the survey.
This information was only known for the subset of women who answered WRA
questionnaire. Thus, all non-surveyed women (who were listed on the household roster)
were assumed to be non-pregnant and non-lactating.

Multidimensional Poverty Index (MPI)

The MPI is adapted from Alkire and Santos (2013) and is derived from three domains: living
standards (mpiS), household education (mpiED), and health and nutrition (mpiHN). The
household living standard score was based on six variables: no electricity, inadequate
flooring, inadequate cooking fuel, < 2 key assets owned, unsafe drinking water, and
inadequate toilet sanitation). If affirmative, each living standard variable got a score of 1/18.
The household education dimension was based on two variables: household head had less
than five years of education and any school age child was not attending school. If
affirmative, each education variable was scored 1/6. For households without a school age
child the household was assigned a non-affirmative score 0/6. For health and nutrition, the
domain was based on three variables: hunger (calculated using the household hunger
index), recently born child died, and poor access to preventative services. All affirmative
responses were given a score of 1/9. Next the scores from each domain were summed (i.e.
mpiLS + mpiED + mpiHN) to obtain a maximum score of 1. Households with an MPI score
greater than or equal to 0.33 were defined as at “at-risk of acute poverty” (poor) while
households with an MPI less than 0.33 were classified as “non-poor”.

The household hunger index instruments and scoring were adapted from Deitchler et al.

(2010), Ballard et al. (2011) and Deitchler et al. (2011). The hunger score was calculated as

a household cumulative sum of responses to 3 questions on “lack of food”, “insufficient food
over the past month”, and “insufficient food (day and night)”.

Women’s dietary diversity score

The dietary diversity instrument and scoring were based on the 10 point score (FAO and FHI
360, 2016). Women were asked about their consumption of 18 food groups over the
previous 24 hours. These responses were distilled into a 10 point scoring system based on
the following 10 food groups: 1. All starchy staple foods, 2. Beans and peas, 3. Nuts and
seeds, 4. dairy, 5. Flesh foods, 6. Eggs, 7. Vitamin A rich dark green leafy vegetables, 8.
Other vitamin a-rich fruits and vegetables, 9. Other vegetables, and 10. Other fruits. If a
woman consumed a food from a food group, she received a score of 1 for the food group
and a maximum of 10 if she consumed foods from all of the food groups. This summary
score (0-10) was the woman’s dietary diversity score. A woman’s score less than the
population median in each stratum (i.e. rural or urban residence) was classified as “lower
dietary diversity (below the median)”, otherwise it was termed “higher dietary diversity (at or
above the median)”.

To obtain the proportion of women that consumed plant sources of vitamin A, a woman had
to have consumed in the last 24 hours a food from either food groups 7,or 8; for animal
sources of vitamin A groups 4, 5 or 6; for iron rich foods and for zinc rich foods groups 4 or
5.

. ETHICAL CONSIDERATIONS

Ethical approval for the FACT survey was granted by the National Institute of Medical
Research (NIMR) (Annex E). Data collection began only after ethical approval was
obtained. At each selected household, the advantages and risks for participating household
members were described by data collection teams. Written informed consent was obtained
from the participants. The consent form was written in Swahili in a format that could be easily
understood by study participants with little or no education. The consent form was read out
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loud to the participant if he/she was unable to read Swahili. If necessary, a survey team
member or other community member was enlisted to translate the consent form to the
potential participant's native language. At the time of analyzing information and publishing
the results of the study, identifying information was not used.

J. LIMITATIONS

There were several limitations of the project that are outlined below:

a)

The fortification program in Tanzania includes fortificants other than iron in wheat and
maize flour (e.g. maize is also fortified with folic acid and vitamin B12), but in this
survey only iron was assessed in wheat and maize flour and served as a “marker” to
reflect likely fortification of other micronutrients including vitamin A and folate.
Laboratory testing was conducted on all food samples collected in the households,
but the small number of samples collected for many brands limits the reliability of
brand specific information.

The two methods used to assess dietary intake of iron-fortified foods use self-report
and have limitations that could affect the estimated contribution of fortified foods to
nutrient intakes. Self-reporting can introduce recall bias, as people were asked to
recall the amount of foods they purchased and consumed. The use of the adult male
equivalent (AME) methodology to estimate apparent consumption of foods and
nutrients has recognized limitations, due to the extrapolations of household
purchases to consumption, and of assuming that intra-household food distribution is
the same in all households based on the person’s age, sex and physiological status
(Imhoff-Kunsch 2012). The photo grid methodology uses a short food frequency
questionnaire and is subject to the limitations of that method (Thompson 2015). It
should be noted that the FACT survey tool has not been compared with other
methods of dietary intake. The photo grids and recipes used to estimate the intake of
wheat flour-based foods were not validated. When more than one woman of
reproductive age answered the dietary diversity information per household, the
dietary diversity score of one woman was randomly selected and applied to the
household. The method did not take