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Introduction

Ranked amongst the most developed countries in the world, the Sultanate of Oman has
undergone very rapid socio-eocnomic development in the past four decades of 1970 to 2010.
As a result, the prevalence of various forms of malnutrition have rapidly declined, and Oman
has been able to reduce the child mortality rate by 70% since 1990. The health system in
the Sultanate is based on effective programs and scientific studies, which included the first
malnutrition survey in 1999, the second nutrition survey in 2009 and the national nutrition
survey in 2017.




Objectives

The Oman Ministry of Health Department of Nutrition has been active in addressing nutritional
concerns. In order to prioritize nutrition-related issues and plan for future interventions, a
nationwide nutrition survey, the Oman National Nutrition Survey (ONNS), was carried out
in 2017 to measure the prevalence and severity of many nutrition-related conditions. The
primary objectives of ONNS were:

1. Evaluation of the dietary pattern 5. Estimate the prevalence of vitamin

of women of childbearing age,
pregnant women and children under
5 years of age

B12 deficiency and folate deficiency
for women of childbearing age

. Estimate the prevalence of vitamin A

2. Estimate the prevalence of anemia deficiency and vitamin D deficiency
in children under the age of 5 and for children under the age of 5 years
women of reproductive age and and women of childbearing age
pregnant women . Estimate the prevalence of

3. Estimate the causes of anemia by underweight, wasting, stunting,

measuring ferritin in the body and
measuring the inflammatory factors
(CRP, AGP) to exclude other factors
affecting ferritin level in children
under the age of 5 years and women

. Estimate the

overweight and obesity in children
less than five years of age

prevalence  of
underweight, overweight and obesity
in women of childbearing age and

of childbearing age underweight for pregnant women.

4. Estimate the prevalence of sickle cell
anemia and thalassemia for children
under the age of 5 years and women
of childbearing age

Methodology

For ONNS, a sample of households was selected from among those Omani households
selected for the WHO STEPWISE survey of chronic diseases and risk factors. Although
expatriates were included in the STEPWISE survey, they were not selected for the ONNS.
Sample sizes were sufficient to make governorate-specific estimates of many nutrition-related
conditions. However, because of the relative scarcity of pregnant women in any household
survey, the sample size of pregnant women was expected to be sufficient only for national
estimates.

In each selected household, data was collected on various household characteristics all
children less than 5 years of age, non-pregnant women 15-49 years of age, and pregnant
women currently residing in the household. Data collection was done between December
2016 and April 2017. A subsample of children 6-59 months and non-pregnant women 15-
49 years of age underwent phlebotomy to collect blood for micronutrient testing. Children
and non-pregnant women who did not undergo phlebotomy, as well as all pregnant women,
underwent fingerstick to measure hemoglobin concentration. Laboratory testing was done by
several laboratories in the Sultanate, Jordan, and Germany.



Results

Household response rates varied from 76.1% in Al-Batinah North to 94.8% in Al-Dhakhlya.
Overall, interview and anthropometry data were collected from 92.7% of eligible children
and 78.6% of selected eligible women. Response rates for phlebotomy were much lower:
64.6% for children and 86.2% for non-pregnant women. Overall, data was collected on 3,304
households, 3,129 children less than 5 years of age, 4,298 non-pregnant women 15-49 years
of age, and 362 pregnant women. The results for major indicators of nutritional status and
feeding behaviors are shown in Table 1. The majority of households had fortified cooking oil

and wheat flour on hand at the time of the survey interview.

Children less than 5 years of age

Among children, early initiation of breastfeeding is reasonably good, but other indicators
of infant and child feeding are suboptimal. The prevalence of wasting and stunting are
somewhat elevated given the socio-economic level of the Omani population. Anemia
is @ moderate public health problem in children. Iron deficiency is less common. On
the other hand, sickle cell trait and beta thalassemia are not very common. Vitamin A
deficiency is not common, but vitamin D insufficiency is quite common.

Non-pregnant women 15-49 years of age

Most non-pregnant women meet minimum dietary diversity recommendations. Although
few had heard of fortified flour, most had heard of iodized salt. Underweight is common,
but overweight and obesity is a much bigger public health problem in adult women. As
with children, anemia is a moderate public health problem, but iron deficiency is more
common in women than in children. Various hemoglobinopathies are also common in
women. Vitamin A deficiency is almost unknown, but folate and vitamin B+, deficiency
are more common. Vitamin D insufficiency is also very common.

Pregnant women
As with non-pregnant women, most pregnant women meet minimum recommendations
for dietary diversity. Undernutrition is not common in pregnant women, and the
prevalence of anemia is comparable to that in children and non-pregnant women.

Executive Summary



Table 1 - Summary of Major Dietary and Nutritional Indicators in Children Less Than 5 Years of Age, Non-
pregnant Women 15-49 Years of Age, and Pregnant Women

Indicator® Result Table or figure®
Households
Has fortified cooking oil 95.4% Appendix 4. Table 4-1
Has fortified wheat flour 76.1% Appendix 4. Table 4-1
Children Less Than 5 Years of Age
Early initiation of breastfeeding (<24 months) 82.0% Table 13
Exclusive breastfeeding (<6 months) 23.2% Table 14
Minimum dietary diversity (6-23 months) 80.7% Table 15
Minimum meal frequency (6-23 months) 64.5% Table 16
Minimum acceptable diet (6-23 months) 47.0% Table 17
Stunting 11.4% Table 26
Wasting 9.3% Table 27
Overweight or obese 4.2% Table 28
Underweight 11.2% Table 29
Anemia (6-59 months) 23.8% Table 30
Iron deficiency (6-59 months) 10.2% Table 30
Iron deficiency anemia (6-59 months) 2.9% Table 30
Sickle cell trait 5.3% Table 31
Beta thalassemia trait 4.2% Table 31
Vitamin A deficiency (6-59 months) 9.5% Table 34
Vitamin D (6-59 months) Deficiency 10.6% Table 35
Vitamin D (6-59 months) Insufficiency 53.8% Table 35
Non-pregnant Women
Meets minimum dietary diversity 85.3% Table 43
Has heard of fortified flour 19.7% Table 44
Has heard of iodized salt 61.5% Table 44
Underweight (low BMI) 9.1% Table 45
Overweight or obese 59.2% Table 45
Anemia 27.8% Table 48
Iron deficiency 24.8% Table 48
Iron deficiency anemia 13.3% Table 48
Sickle cell trait 4.7% Table 50
Beta thalassemia 2.8% Table 50
Vitamin A deficiency 0.2% None
Folate deficiency 11.6% Table 52
Vitamin B2 deficiency 8.9% Table 53
Vitamin D Deficiency 16.2% Table 54
Vitamin Dinsufficiency 41.5% Table 54
Pregnant Women
Meets minimum dietary diversity 90.3% Table 60
Undernutrition (low MUAC) 5.0% Table 61
Anemia 29.3% Table 62

a See text of method section for case definitions.

b Refer to the table indicated for more detailed analysis of the outcome, including group-specific results by age, sex,
region, residence, wealth quintiles and other variables.



Discussion

Alarge proportion of Omani households consume fortified cooking oil and wheat flour; however,
this survey was unable to measure the concentrations of fortificant in these food vehicles to
assess the quality of fortification. Nonetheless, wheat flour fortification with folate and cooking
oil fortification with retinol may be, at least in part, responsible for the relatively low prevalence
of folate and vitamin A deficiency in women.

Child wasting and stunting are still a problem in Oman, and the prevalence of these conditions
has changed little in the past 10 years. On the other hand, overweight and obesity are not
currently elevated in young children in Oman. The peak of the age-specific prevalence of
wasting in the first year of life may indicate that poor breastfeeding is a major contributor to
wasting.

Overweight and obesity are major public health problems in adult women, and the prevalence
has steadily increased in recent decades. This may partially explain the high prevalence
of diabetes mellitus in Oman, and may result in an increasing problem with cardiovascular
disease and cancer.

The prevalence of anemia in children has decreased markedly since 2009. Although anemia
is associated with iron deficiency in Omani children, because iron deficiency is relatively
rare, anemia may be caused by other contributory factors, such as hemoglobinopathies,
inflammation, and others. Anemia in women is a moderate public health problem and may
be due more to iron deficiency than anemia in children; however, in both population groups,
hemoglobinopathies may play a contributory role.

Vitamin A deficiency is a mild public health problem in children; its prevalence is comparable
to other countries in the region. On the other hand, vitamin D insufficiency is common but not
associated with outdoor sun exposure as measured in ONNS.

Recommendations

1. Reduce the prevalence of overweight, obesity, folate and vitamin B'? in women
of reproductive age

Reduce the prevalence of stunting and wasting in young children
Reduce vitamin D deficiencies in women of reproductive age and young children
Measure fortification compliance of flour, bread and oil

o s~ N

Prevent further increase in the prevalence of overweight and obesity in young
children

V  Executive Summary
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1.1 Country overview

Over the past four decades, Oman has undergone rapid economic advancement. According
to the 2010 United Nations Human Development report, Oman was ranked as the most
improved nation in the world in terms of development between 1970 and 2010." As of 2016,
Oman ranked 52 out of 188 countries in the Human Development Index and was classified by
the United Nations Development Program (UNDP) as having “High Human Development”.?

As determined by the 2010 census, the population of Oman was 2,773,479, which included
816,143 (29%) non-Omani expatriates. The capital, Muscat, has a population of 775,878
people, and comprises about 28% of the national population. As of 2011, Oman has been
divided into eleven administrative governorates, as shown in Figure 1 below.

Figure 1 - Map of Oman showing governorates.
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1.2 Nutrition situation in Oman

Economic progress in Oman has been accompanied by a marked change in the nutrition situation.
At the national level, undernutrition in children has consistently declined over the past few decades.
The prevalence of underweight in children decreased from 24.4% in 19912 to 8.6% in 2009.* In
contrast, stunting prevalence has only declined from 10.6% in 1999° to 9.8% in 2009.*

Nonetheless, in spite of some improvement, nutritional deficiencies remain. Most notably, recent
assessments of the anemia prevalence in Oman indicate severe and moderate public health
problems in children and women, respectively. Some micronutrient deficiencies are widespread
and others remain unmeasured. Specifically, vitamin D deficiency has been shown to affect one
out of four women®; however, vitamin D has yet to be assessed on a representative sample
of children. Moreover, the high rate of consanguineous marriage in Oman may increase the
prevalence of recessively inherited hemoglobinopathies, resulting in an increased prevalence of
anemia.’
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In addition to undernutrition, overnutrition (e.g. overweight and obesity) and its sequelae, are
a public health concern in Oman and other countries in the region. A recent study examining
global trends between 1980-2013 showed that 73.4% of Omani women are overweight or
obese and that Oman has experienced one of the “largest increases in the rate of obesity”
worldwide.® Non-communicable diseases associated with, and potentially caused by the
prevalence of overweight and obesity are of particular concern.

1.3 Programs to combat malnutrition in Oman

Concurrent undernutrition and  overnutrition have been termed the “double burden”
of malnutrition. To address this double burden, Oman’s Ministry of Health (MoH), and its
stakeholders, recently developed an action plan to identify the priority areas for the next
5-year health plan. To better formulate this 5-year plan, Oman’s MoH and stakeholders have
called for a national nutrition assessment to be conducted in 2016 to: provide recent data on
those forms of malnutrition known to exist in Oman; assess specific nutrition conditions at a
more local level; and to better understand the factors contributing to residual undernutrition
and the relatively recent epidemic of overnutrition. The information from this assessment will
also be used to evaluate the 8th Five Year Health Development Plan, 2011-2015 and to serve
as a base line for the next 9th plan (2016-2020).

In addition to prioritizing nutrition in national health policy, Oman’s government has implemented
various programs to combat micronutrient malnutrition over the past two decades, including:
salt iodization, fortification of wheat flour with iron and folate, and fortification of edible oil with
vitamins A and D. In addition, Omani health facilities carry out nutrition screening during well-
child checks and Oman's schools routinely collect nutrition and health surveillance data from
students.

Oman’s flour foritication program, implemented in 1996, mandates the addition of 1.5 ppm
of folic acid and 60 ppm of elemental iron.® Currently, the program covers more than 75%
of Oman’s population and has been associated with the reduction in rates of spina bifida.™
In addition, a prior survey found a lower prevalence of iron deficiency in women living in
households in which more fortified flour was consumed.™

1.4 Survey goals and hypotheses

There are no a priori hypotheses in the ONNS. The goal of this survey is to determine the
type, prevalence, and severity of nutritional deficiencies and excesses in the population in
order to formulate policy and design appropriate interventions.

The ONNS aims to provide an assessment of several nutritional conditions, including protein-
energy malnutrition, overweight and obesity, and micronutrient deficiencies in pre-school
children and Omani women. Although several surveys have provided prior assessments, there
is very few data about some nutrition conditions and no data available at the governorate
level. Moreover, the contribution of various risk factors to both undernutrition and overnutrition
have not been systematically assessed. Thus data is needed for program planning for the 9*
5-year Health Development Plan, 2016-2020 as well as for evaluation and revision of existing
programs.



1.5 Primary objectives and indicators

From a nationwide sample of households and household members, the ONNS collected data
from (i) households, (ii) children 0-59 months of age, (iii) non-pregnant women of child-bearing
age (15-49 years of age), and (iv) pregnant women. The ONNS has 10 primary objectives:

1. Estimate the prevalence and severity of anemia in pre-school children,
non-pregnant women, and pregnant women by measuring hemoglobin
concentration in whole blood.

2. Estimate the prevalence and severity of iron deficiency in pre-school children
and non-pregnant women by measuring ferritin and soluble transferrin
receptor (TfR) in plasma. Markers of inflammation (C-reactive protein (CRP)
and a-1-acid glycoprotein (AGP)) will be measured to correct the ferritin
concentration in those survey subjects with spuriously elevated ferritin levels
due to inflammation.

3. Estimate the prevalence and severity of vitamin A deficiency in pre-school
children and non-pregnant women by measuring retinol-binding protein
(RBP) in plasma. RBP values will be corrected for inflammation using CRP
and AGP.

4. Estimate the prevalence and severity of folate and vitamin B'? deficiency
in non-pregnant women by measuring concentrations of both vitamins in
plasma.

5. Estimate the prevalence and severity of vitamin D deficiency in pre-school
children and non-pregnant women by measuring the concentration of
25-hydroxyvitamin D (25[OH]D).

6. Estimate the current prevalence of acute malnutrition (wasting), chronic
malnutrition (stunting), and overweight and obesity in pre-school children
by calculation weight-for-height and height-for-age z-scores using the WHO
Child Growth Standard.

7. Estimate the current prevalence of chronic energy deficiency and overweight
and obesity in non-pregnant women by calculating body mass index (BMI).

8. Estimate the current prevalence of undernutrition in pregnant women by
measuring mid-upper arm circumference (MUAC).

9. To estimate the role of various causes of anemia by measuring iron
status and inflammation, as described above, in addition to testing for
hemoglobinopathies, including sickle cell disease and trait and p-thalassemia.

10. Measure the prevalence and severity of risk factors for obesity related to
diet and physical activity in pre-school children and adult non-pregnant and
pregnant women.

1.6 Secondary objectives and indicators

Additional variables which may influence malnutrition or play a contributory role will also
be assessed, including: evaluation of socio-economic status; household food consumption
patterns; infant feeding and breastfeeding practices; intake of micronutrient supplements and;
household sanitaion and hygiene.
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Figure 2 shows the conceptual framework for acute malnutrition formulated by UNICEF and
partners to demonstrate causal chains leading to wasting. ONNS, like all surveys, measures
some of these factors more easily with more accuracy than other factors. In general,
public health and epidemiology can most easily measure many underlying causes of acute
malnutrition, but is poorly equipped to closely examine basic causes.

Figure 2 - UNICEF conceptual framework of the causes of acute malnutrition (adapted from UNICEF nutrition
training lesson 2.5%).
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Figure 3 shows a conceptual framework for chronic malnutrition formulated by WHO. The
number of variables listed make it very difficult to assess all factors in a single cross-sectional
survey, but ONNS included many of those more amenable to data collection during interviews.

Figure 3 - WHO conceptual framework of the causes of chronic malnutrition (from reference Stewart CP, et

al.”®).
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21 Study populations

Households were selected at random within further randomly selected primary sampling units.
Individuals fulfilling all inclusion criteria were asked to answer questions related to health and
nutrition, have weight and height measured, and to provide blood specimens. Table 2 below
lists the inclusion criteria for enroliment into the survey for each of the target groups. Women
18 years of age and older were not enrolled if they did not give consent, and girls 15-17 years
of age and children less than 5 years of age were excluded if the child’s caretaker refused to
give consent on their behalf. However, individuals and caretakers were able to give consent
for some components of survey data collection and not others. For example, in some cases,
caretakers agreed to respond to the child questionnaire and agreed for the child to be weighed
and measured, but refused the blood collection component of the ONNS.

Table 2 - Inclusion criteria by targeted population group

Target population Inclusion criteria
At least one Omani citizen lives in the household
Household Household head or his or her spouse or other adult member gives written consent for

survey data collection
Currently lives in eligible household
Age less than 5 years at the time of survey data collection (not yet reached fifth birthday)

P(’;?]‘”S dCrZ%OI for questionnaire and anthropometry; age between 6 and 59 months for blood sampling
Is an Omani citizen
Parent or guardian provides written informed consent on behalf of the child
Currently lives in eligible household
Age 15-49 years at the time of survey data collection
Non-pregnant Is currently not pregnant by self-report
woman Is an Omani citizen

Gives written consent for herself (if less than 18 years of age, parent or guardian gives
consent and girl gives assent)

Currently lives in eligible household
Currently pregnant by self-report
Pregnant woman . |s an Omani citizen

Gives written consent for herself or, if less than 18 years of age, a parent, guardian, or
husband gives consent and girl gives assent

2.2 Sampling procedure

For the purposes of conducting census counts, all of Oman was divided into census blocks.
Each census consists of about 120 households and was divided into two blocks of about 60
households each. However, some blocks have many more households and may contain more
than two blocks, and in small villages some blocks have fewer than 60 households.

The ONNS sample was a sub-sample of the STEPWISE survey, beside thus the sampling
procedure of the STEPWISE was integral to the design of the ONNS. The primary sampling
unit used for the first stage of sampling of the STEPWISE survey was the census block
from the 2010 Oman census. For both the STEPWISE survey and the ONNS 2017, the 11
governorates of Oman were treated as separate strata. Stratified sampling was done; that
is, separate samples of equal numbers of census blocks were selected in each of the 11
governorates. For the STEPWISE survey, all census blocks within each governorate were
listed, and 50 blocks were selected from each governorate with equal probability. The ONNS
2017 used the same blocks selected for the STEPWISE survey.
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Because the national household census dates back to 2010, the household lists for each
selected census block were updated before households could be selected. Teams of
enumerators traveled throughout each selected block to ensure that households who had left
the block since the 2010 census were deleted from the household list and that households
which had entered the block since 2010 were added. After this updating was completed, a
complete list of all households in selected census blocks in each governorate was made. The
number of households required in each governorate were then selected for the STEPWISE
survey from the updated governorate household list of selected census blocks. These
households were selected without regard to the citizenship of the household members. As
a result, the sampling fraction in selected census blocks was the same, and the size of the
resulting clusters varied widely.

The ONNS 2017 included only Omani households as Omani citizens are the primary
beneficiaries of national public health programs. A subsample of households were selected
for the ONNS from those Omani households selected in each governorate for the STEPWISE
survey. This lead to selection of Omani households which were grouped into clusters of
widely different numbers of households in each block. Moreover, the number of clusters were
different in each governorate. However, in Muscat, only 318 Omani households were selected
for the STEPWISE survey; all were included in the ONNS. In Muscat, a lower proportion of all
households are Omani relative to other governorates.

2.3 Sample size determination

The sample size required for each stratum was calculated after making assumptions about
the estimated prevalence, the desired precision around the point estimate of prevalence,
and the expected design effect for each indicator and target group. The calculation took into
account an expected minimum household response rate of 95%. Individual response rates
for interview questions and anthropometric measurements were assumed to be 85%, while
response rates for phlebotomy were assumed to be lower (75%). All calculations used Fisher’s
formula for estimating the minimum sample size for estimating prevalence:

2
= Za/zp(zl_P)xDEFFx 100
d CombinedRR

Where:

Za/2 = Z-value of 1.96 corresponding to the 95% confidence level

P = the assumed prevalence

d = Desired precision expressed as a half confidence interval

DEFF = Design effect

RR = Response rate (household response x individual response)
expressed as a decimal

In addition, the sample size for blood specimens was adjusted to ensure that no more than
3,000 specimens would be selected because selected international laboratories no longer
accept more than 3,000 specimens per project. As such, blood specimens were collected from
only 50% of pre-school children and only 25% of non-pregnant women. However, because
Muscat was the only governorate in its phlebotomy stratum, blood specimens were obtained
from children and women in twice as many households (children in all households and women
in 50% of households) to ensure sufficient sample size. For selected women and children not
recruited for phlebotomy, anemia status was assessed using finger stick because measuring
hemoglobin can be done on-site and does not require the collection of a blood specimen.



Households were randomly assigned, a priori, to groups: households in which no individuals
would be recruited for phlebotomy, households in which only children would be recruited,
or households in which both women and children would be recruited. Survey teams were,
however, instructed to perform a fingerstick for hemoglobin testing from all pregnant women
because pregnant women are relatively scarce and recruitment of all available pregnant
women was required to meet sample size requirements for nationwide estimates.

For logistical and financial reasons, a feasible sample size of approximately 4,000 households
were recruited for the ONNS 2017. Appendix 1 shows the estimated minimum sample sizes
required for each target group and indicator. For several outcomes and target groups, the
precision resulting from a sample size of 4000 households falls short of the desired precision;
however, calculations showed that this short-fall was not substantial. For pre-school children,
non-pregnant women, and pregnant women, the number of households needed to find the
desired number of individuals were calculated from the average number of individuals of each
target group per household. These sample size calculations do not take into account any
potential statistical benefit from the stratified sampling which, if the outcome is associated with
the stratification variable, can substantially improve precision.

These precision calculations take into account that those indicators measured in specimens
obtained by phlebotomy (deficiencies of iron, vitamin A, vitamin D, folate, and vitamin B.)
would only be measured in children in a 50% subsample of households and in women in
a 25% subsample of households in most governorates, but children in all households and
women in 50% of households in Muscat.

2.4 Ethical considerations

To ensure that the ONNS 2017 followed the principles necessary to protect respondents and
prevent unnecessary risk, the protocol was submitted to the Research and Ethical Review and
Approval Committee with Oman’s Ministry of Health. The protocol was granted ethical approval
(Ref: MH/DGP/R&S/PROPOSAL_ APPROVED/45/2015).

The household head or, in his/her absence, the spouse or another adult household member,
was asked to provide written consent to participate in the interview. For blood specimen
collection and anthropometry, adult women were asked to provide written informed consent for
themselves. For pre-school children and girls 15-17 years of age, a parent or legal guardian was
asked for written consent. Girls 15-17 years of age also had to give verbal assent before they
could be recruited for participation. All respondents were told that they were free to withdraw
from participation in the survey at any time, even after written consent had been given. For
children younger than 6 months of age, no blood or other biologic specimens were collected.

2.5 Field work and data collection
2.5.1 Training of survey teams

One week prior to the start of ONNS data collection, all field workers (supervisors, team
leaders, interviewers, phlebotomists, anthropometrists, and laboratory technicians) were
trained on proper data and specimen collection procedures.

The training consisted of two days of theoretical training and two days of role play and practice
to familiarize field workers with the survey procedures, instruments, and equipment. All survey
questionnaires were developed in English and translated to Arabic prior to the survey training.
During the survey ftraining, in-depth discussions were held about each question and response
option to ensure that the Arabic translation was clear and match the original English questionnaire.
Interviewers practiced interviews during role playing exercises. Phlebotomists drew blood
specimens from field workers, and laboratory technicians practiced processing and labeling

10  Methodology



samples. Because the measurement of height and weight on children can be more difficult than
measurements taken on adult women, an anthropometric standardization exercise for children
was undertaken. As part of this exercise, multiple children were measured by each team. Inter-
measurer variability and difference from an expert measurement was measured and excess
variability corrected.

Following classroom training, two days of field testing were undertaken in two census
enumeration areas in Muscat (one urban and one peri-urban), which were not included in the
ONNS. Corrections to team members were made during field testing, and each completed
questionnaire was reviewed by the trainers. Feedback was provided to the interviewers and
team leaders on their completion of questionnaires. In addition, the Arabic translation was
further refined based on the experiences during field testing. More trainees were recruited
than were needed for the survey to ensure that only the best performing individuals would
be selected for actual data collection. Field workers were selected for survey data collection
based on their performance on the anthropometry standardization exercise, their perceived
understanding during the classroom training, and their quality of work during field testing. The
best performing and most experienced interviewers were hired as team leaders. The names
and responsibilities of each team are presented in Appendix 2.

2.5.2 Field work

Data collection was conducted between 13 December 2016 and 4 April 2017. Each of the
11 teams were comprised of one team leader, two interviewers, one phlebotomist, one
anthropometrist, and one driver. Each team was responsible for data collection of an entire
governorate. All teams were compose of more than one-half female staff, and female staff did
all anthropometric measurements on children and women.

Survey teams conducted interviews at selected households and administered the household
questionnaire first, followed by the child and women questionnaires. Interviews were done
in Arabic. To determine an individual's age, interviewers requested adult women to provide
their national identity card and/or passport, and for caretakers of children to provide the child’s
health card.

Following the completion of all interviews in the household, height and weight measurements
were taken from recruited non-pregnant women and children in the household. MUAC
measurements were taken on pregnant women and children. Following the collection of
anthropometric measurements, the team phlebotomist collected blood samples from children
and women depending on the households a priori designation for phlebotomy. In children,
4ml of blood was collected in an EDTA-coated vacutainer to obtain plasma for the analysis
of micronutrient biomarkers and whole blood to measure markers of hemoglobinopathies. In
non-pregnant women, blood was collected in two vacutainers: 1) 2ml of blood was collected
in an EDTA-coated vacutainer which was used to measure markers of hemoglobinopathies,
and 2) 4ml of blood was collected in non-coated vacutainers yielding serum to measure
micronutrient biomarkers. Two vacutainers were collected from women because the EDTA-
coated vacutainers available in Oman were not of sufficient volume to yield the quantity of
plasma required.

While at the household, the phlebotomist used a DIFF-Safe™ device to express a drop of
blood onto a weighing boat to measure hemoglobin concentration. For pregnant women, only
hemoglobin concentration was measured on fingerstick blood; no additional blood specimen
was collected. Individuals were not in a fasting state at the time of blood collection; this was
not necessary because no biomarkers sensitive to a fasting state were measured.
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Phlebotomists urgently referred women and children with anemia (i.e. hemoglobin <110 g/L for
children and pregnant women, <120 g/L for non-pregnant women) and/or severe malnutrition
(i.e. MUAC < 11.5 cm for children and <18.5 for pregnant women) to the nearest health facility
to receive further diagnosis and treatment. At the end of each day, the team leader reviewed
and collated the questionnaires. Interviewers were notified of any errors or omissions and
instructed to correct and complete the questionnaire if possible.

2.5.3 Cold chain and processing of blood samples

Blood specimens collected by phlebotomists were temporarily stored in cold boxes at 2-8°C
until processed within 24 hours. Cold boxes were refilled with frozen ice packs daily and were
equipped with thermometers.

Each phlebotomist completed a specimen transport log which recorded the identification
numbers of specimens collected on that day and the temperature prior to transport of the
specimens to the regional laboratories for processing. Laboratory technicians were also
requested to record the temperature of the specimens upon arrival. Phlebotomists and
laboratory technicians were instructed to maintain the temperature in the cold box at ~4°C
and to notify the team leader if temperatures in the cold box were below +2°C or above +8°C.

Following the receipt of specimens at the regional laboratories, specimens were temporarily
stored in refrigerators at ~4°C until centrifuged and pipetted into separate aliquots in labeled
plasma vials. Once prepared, the vials were stored in freezers at -15 to -20°C.

Once the field work was completed, specimens were shipped to the Central Public Health
Laboratory located in Muscat. Samples from governorates adjacent to Muscat were shipped
using wet ice, whereas samples from governorates farther from Muscat were shipped on dry
ice. Specimens were sorted and stored at -20°C until shipped with dry ice to laboratories in
Germany and Jordan. The directors of the laboratories in Germany and Jordan reported that
all shipments arrived with dry ice remaining in the box and all specimens frozen.

2.6 Measurement and definitions of outcomes
2.6.1 Calculation of wealth index and socio-economic status

A wealth index was calculated using the principal component analysis method commonly
employed by UNICEF MICS, the World Bank, and the World Food Programme.'
Characteristics of the dwelling, water and sanitation facilities, and ownership of durable goods
were included in the principal component analysis. A wealth index was calculated for each
household and split into quintiles on unweighted data to permit the cross-tabulation of various
nutrition indicators by household wealth.

2.6.2 Estimations of flour and oil intake per adult male equivalent

The daily quantity of oil and flour consumed in each household was calculated from the
quantities purchased or money spent on an average purchase and the reported frequency of
purchase. The number of adult male equivalents (AMEs) was calculated from the household
roster determined during the household interview using established equivalents.'®'” The AME
is the proportion of an adult male’s energy requirement which is needed by each age- and
sex-specific group. Age and sex were used to calculate the AME for each household member,
then the AMEs for all household members were summed up to determine the total AMEs in
each household. The total purchase per unit time of each food commodity was then divided
by the number of AMEs in each household to determine the average consumption per AME
per unit time in each household.
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2.6.3 Anthropometric measurements and indices and indicators of child
feeding

Anthropometric indices and measurements were used to determine nutritional status in young
children, non-pregnant women, and pregnant women. In children less than 5 years of age,
height or length and weight were measured using standard methods.'® Anthropometric indices,
including weight-for-height, height-for-age, and weight-for-age z-scores, were calculated using
SPSS programming supplied by WHO. This software uses the WHO Growth Standard as the
reference population. All forms of undernutrition were defined as a z-score less than -2.0.
Severe forms were defined as a z-score less than -3.0, and moderate was a z-score of -3.0 to
-2.01. Wasting was defined using the weight-for-height z-score, stunting used the height-for-
age z-score, and underweight used the weight-for-age z-score. Overweight in children was
defined as a z-score greater than +2.0 through +3.0. Obesity was a z-score greater than +3.0.

Nutritional status in non-pregnant women 15-49 years of age was assessed using BMI which
is the ratio of weight in kilograms divided by the square of height in meters. According to
standard recommendations, categories of BMI include severe undernutrition (BMI < 16.0),
moderate undernutrition (BMI 16.0-16.9), at risk of undernutrition (BMI 17.0-18.4), normal
(BMI 18.5-24.9), overweight (BMI 25.0-29.9), and obese (BMI 30.0+). Women'’s height was
categorized into short stature (<150 cm) vs. normal stature (150 cm and greater) in order to
assess maternal height as a risk factors for child stunting.®

Because of the additional weight from products of conception, BMI does not reflect nutritional
status in pregnant women; therefore, in this group of survey participants, MUAC was used to
measure nutritional status. MUAC < 23.0 cm indicates undernutrition.?'2?

The additional measurements of waist and hip circumference were taken on non-pregnant
women 15-49 years of age in a standard fashion.? Waist circumference measurements were
classified as normal (<80 cm), increased (80.1-88.0 cm), or substantially increased (>88.0
cm).?* Waist-hip circumference ratio was calculated by dividing the waist circumference by the
hip circumference; normal waist-hip ratio was defined as <0.85.%*

During interviews with the mother or caretaker, questions were asked to derive all 15 of the
standard infant and young child feeding indicators recommended by WHO and UNICEF. These
indicators are measured in different age groups; the age group for each indicator is shown
in each table presenting infant and young child feeding results. For a detailed description of
each indicator, see the WHO/UNICEF recommendations.®

2.6.4 Calculation of sun exposure index

As the quantity of vitamin D synthesized by the body is related to sun exposure, we estimated
the average sun exposure that women and children were subjected to on a daily basis. The
index was comprised of data from several questions and was based on an approach developed
by Gannage-Yared et al.?® Specifically, average sun exposure was estimated as the number
of hours spent outside daily. Use of sun protection and sunscreen adjusted the sun index
according to the consistency with which such protection was used by multiplying the time
spent in the sun by the following factors:

Consistency Multiplication factor
Never/rarely 1.0
Sometimes 0.8

Most of the time 0.2

Always 0

The index was then multiplied by the percentage of the body exposed to sunlight (4.5 percent
for the head, 1 percent for each hand, and 9 percent for each arm).
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2.7 Biological testing methods
2.71 Anemia

Hemoglobin status was measured on-site using a HemoCue™ portable hemoglobinometer (Hb301,
HemoCue AB, Angelholm, Sweden). Quality control of the HemoCue devices was done daily
using both low and normal concentration liquid control specimens as recommended by the device
manufacturer. Control specimens were kept in cold boxes throughout the duration of the field work.

2.7.2 Iron, vitamin A, and acute phase proteins

Plasma or serum ferritin and RBP were used to assess individuals’ iron and vitamin A status,
respectively. Ferritin is a biomarker of iron status recommended by the WHO for population
based surveys.?” While the WHO’s recommended biomarker for vitamin A status is plasma
retinol, measuring RBP is cheaper, can be done with smaller quantities of plasma, and
produces results which are highly correlated with plasma retinol.?®

Plasma ferritin and RBP were analyzed using an enzyme linked immunosorbent assay (ELISA)
technique by the VitMin Laboratory, Willstaett, Germany.?® The VitMin Laboratory participates
regularly and performs well in inter-laboratory comparisons, such as the VITAL-EQA from the
Centers for Disease Control and Prevention (CDC) in Atlanta, Georgia, USA.

Because ferritin and RBP levels can be affected by inflammation, the acute phase proteins
alpha-1-acid-glycoprotein (AGP) and C-reactive protein (CRP) were also measured by the
VitMin Laboratory. These values, were then used to correct the ferritin and RBP values using
the technique published by Thurnham et al.3%3

Because RBP is not a WHO-recommended biomarker for assessment of vitamin A status,
the correlation between the RBP results and serum retinol measured by high-performance
liquid chromatography (HPLC) was checked by testing a subset of plasma specimens from
children and non-pregnant women at the Khatib Micronutrient Laboratory in Amman, Jordan.
The laboratory has repeatedly participated and performed well in this analysis in the CDC
external quality assurance program Vital-EQA. Comparisons of retinol and RBP values are
presented in Appendix 3. There was strong correlation between retinol and RBP values when
compared as continuous values. The kappa coefficient of agreement and the sensitivity were
higher when the RBP cut-off defining vitamin A deficiency was adjusted to 0.73 ug/L instead
of 0.70 pg/L. For this reason, 0.73 ug/L was used to define vitamin A deficiency.

2.7.3 Vitamin D

Plasma and serum vitamin D concentrations were assessed in children and women using the
tandem Mass LC/MS analyzer at the Khatib Micronutrient Laboratory.

2.7.4 Plasma folate and vitamin B
Plasma folate and vitamin Bi, concentrations in women were assessed using electro-
chemoluminescence with the Cobas e411 automated analyzer (Roche, Switzerland) at the
Khatib Micronutrient Laboratory (Amman, Jordan).

2.7.5 Hemoglobinopathies
Whole blood samples from children and women were used to assess the hemoglobin disorders
of homozygous or heterozygous sickle cell and B-thalassemia at Sultan Qaboos University
Hospital. High performance liquid chromatography (HPLC) was used for the determination of
various hemoglobins, including hemoglobin A2, S, and F. The variant Il is a fully automated
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cation exchange HPLC system which can be used to separate and determine area percentages
for hemoglobin A2 and F and to provide qualitative and quantitative determination of abnormal
hemoglobins. The samples are automatically mixed and diluted on VARIANT Il sampling
station and injected to the analytical cartridge. The VARIANT Il chromatographic station dual
pumps deliver a programmed buffer gradient of increasing ionic strength to the cartridge,
where changes in the absorbance at 415 nm are measured. An additional filter at 690 nm
corrects the background absorbance. The VARIANT Il clinical data management software
performs reduction of raw data collected from each analysis. One-level calibration is used
for adjustment of the calculated HbA2/F values. A sample report and chromatogram are
generated by CDM for each sample. To aid in the interpretation of results, windows (e.g.
ranges) have been established for the most frequently occurring hemoglobin, based on their
characteristic retention time. Retention time is the elapsed time from injection of the sample
to the apex of a hemoglobin peak. Each hemoglobin has a characteristic retention time. The
minor differences in the separation efficiency of individual analytical cartridges are corrected
by the use of the hemoglobin A2/F calibrator. Sickle cell trait or disease was diagnosed by
the presence of hemoglobin S. Carriers of the B-thalassemia gene were diagnosed by having
more than 3.4% of all hemoglobin being HbA2.

2.8 Case definitions for blood biomarkers

The cut-off values defining abnormal levels of each biomarker are presented in Table 3
below. For hemoglobin and vitamin D, multiple cut-offs are used to classify severity. For other
indicators, a single cut-off is used to identify deficiency or abnormality.

2.9 Data management and analysis
2.9.1 Data entry

Completed questionnaires were entered into a computer database at the MoH office under
the supervision of the data entry supervisor using EpiData v. 3.02. To reduce data entry errors,
EpiData data-entry screens were programmed to accept only codes within a predetermined
range specific to each variable. Data were double-entered, verified, and corrected following
the completion of the field work. Completed questionnaires and blood collection sheets were
kept in a locked office at the MoH to maintain confidentiality.

Data entry did not include any individuals’ names or identifying information to prevent
identification of study subjects by dataset users. For laboratory data obtained in electronic
form, unique individual identification numbers were used to match the interview information
with laboratory testing results.

2.9.2 Data analysis

Data analysis was done using SPSS version 24 with the complex survey module. Standardized
statistical weights for household variables were calculated to account for the unequal selection
probability in the strata. Moreover, because the sampling fraction for phlebotomy differed
among governorates, separate sampling weights for women and children were calculated for
use with those analytes tested on blood obtained by phlebotomy. No sampling weights were
used to generate governorate-specific estimates.
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Table 3 - Clinical cut-off points and classifications for biomarker indicators.

Indicator Severe  Moderate Mild Adequate Reference for cut-off
Hemoglobin (g/L) a
Children 6-59 months of age <70 70-99 100-109 =110 32
Non-pregnant women <80 80-109 110-119 =120
Pregnant women <70 70-99 100-109 =110

Cut-off defining deficiency or abnormality
Retinol-binding protein (umol/L) ®
Children 6-59 months of age <0.7 33,34

Non-pregnant women <0.7 Deficiency; <1.05 insufficiency

Plasma ferritin (ug/L) ¢
Children 6-59 months of age <12 35
Non-pregnant women <15

C-reactive protein (mg/L)
Children 6-59 months of age >5.0 36
Non-pregnant women <5.0

a1-acid-glycoprotein (g/L)

Children 6-59 months of age >1.0 36
Non-pregnant women >1.0

Vitamin D (nmol/L) 37
Children 6-59 months of age <30 Deficiency; < 50 Insufficiency
Non-pregnant women <30 Deficiency; < 50 Insufficiency

Plasma Folate (nmol/L) 38
Non-pregnant women <10.0

Plasma B12 (pmol/L) 38
Non-pregnant women <150

a Hemoglobin values were adjusted for altitude according to standard recommendations. Because only 2 (0.05% of the
4,598 women in the ONNS sample reported smoking every day, hemoglobin was not adjusted for smoking.

b The laboratory testing results were adjusted for sub-clinical inflammation using appropriate algorithms.

Data analysis included calculation of proportions to derive the prevalence of nutrition and
health outcomes and means as measures of central tendency for continuous variables.
These measures were calculated in aggregate (i.e. for the entire sample across all strata), for
each stratum, and for the valiables woman’s educational status, wealth quintile, and sex (for
children only). Results are also presented by specific age sub-groups for pregnant women,
non-pregnant women, and children. For pregnant women, no governorate-specific estimates
were generated because of the small sample size. No analysis by urban vs. rural residence
could be done because this classification does not exist in the Oman census data; therefore,
clusters and households could not be classified as urban or rural.

The statistical precision of all point estimates were assessed using 95% confidence limits,
which were calculated accounting for the complex sampling used in this survey, including the
cluster and stratified sampling. The statistical significance of differences between subgroups
was assessed using Chi square, using weighted analysis and adjusted for complex sampling.
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3. RESULTS
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3.1 Response rates for households, children & women

Response rates were calculated separately for interview and anthropometry together and for
phlebotomy. Some households selected for this survey sample, but from which no data was
collected, were considered non-response because their selection was due to a problem with
the sampling frame. These households included those: 1) where the household members
could not be located at the address listed because they had permanently moved out of the
census block; 2) for which the address listed in the sampling frame was an empty lot or the
house was vacant, demolished, or under construction, and 3) the household members were
absentee landlords who permanently lived outside the census block. Such households were
not included in the denominator of response rate calculations. Household and individual non-
response was included if: 1) household members or targeted individuals usually living in the
household were not present when the survey teams could collect data, or 2) the household
head or targeted individuals (or their caretakers) refused participation in survey data collection.

Table 4 below shows the overall response rates for households and the interview and
phlebotomy response rates for women and children. Because women could not be questioned
about current pregnancy status until they had consented to interview, interview response rates
could not be calculated separately for pregnant and non-pregnant women. Nationwide, for all
but one governorate, household response rates did not achieve the 95% which was assumed
in sample size calculations. In several governorates, household response was quite low. On
the other hand, once household consent for survey participation was obtained, the individual
response rates for children less than 5 years of age for interview and anthropometry were
greater than the 85% assumed in sample size calculations, with the exception of Muscat.
Individual response rates among children 6-59 months of age in consenting households for
phlebotomy were much lower, reaching as low as one-third in Muscat. Among women in
consenting households, interview and anthropometry response was lower than the assumed
level of 85% in all but three governorates; however, women’s individual response rate for
phlebotomy was substantially greater than the 75% level assumed in all governorates but
Muscat.

From 3,304 participating households data was available on 3,129 children less than 5 years
of age, 4,298 non-pregnant women 15-49 years of age and 362 pregnant women.
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3.2 Household characteristics
3.2.1 Demographic characteristics

Table 5 below shows the weighted distribution of characteristics of participating households.
The overall average number of household members is somewhat below the 7.5 assumed
for sample size calculations. In addition, an average of 1.69 eligible women per household
was somewhat lower than the expected 2.0. On the other hand, the average number of 0.95
children less than 5 years of age per household was higher than the expected 0.79.

Table 5 - Demographic characteristics of households.

95%
Characteristic h’i‘::::ﬁ ;Iglfs Perr;lceeanr:aor cit:]?;i:’zlrscbe
Number of HH members (mean) 3304 6.94 (6.76, 7.12)
Number of HH with given number of women 15-49 years of age
0 323 10.0% (8.5, 11.6)
1 1678 47.7% (45.0, 50.4)
2 646 20.4% (18.7, 22.2)
3+ 657 22.0% (20.1, 23.9)
Number of HH with given number of children 0-59 months of age
0 1370 44.1% (41.8, 46.5)
1 980 28.3% (26.0, 30.6)
2 743 20.7% (18.8, 22.8)
3+ 211 6.9% (5.9, 8.1)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing data.
@ Percentages weighted for unequal probability of selection between governorates.

® Cl=confidence interval calculated taking into account the complex sampling design.

3.2.2 Indicators of household wealth

Table 6 below shows various indicators of household wealth. Because the principal
component analysis used to calculate the wealth index was done on unweighted data, the
weighted proportions of household in each quintile does not equal exactly 20%. Several of
the variables intended to be used to calculate the wealth index could not be used because
they were almost universally present or absent in households. These variables included the
material of the exterior walls of the dwelling; the type of cooking fuel used; owning a freezer,
gas cooker, washing machine, or a boat with a motor; a household member having a bank
account; and the type of sanitation facility used by household members.

A minority of households owned agricultural land or owned livestock. Among those households
which did own animals, the most commonly owned animals were goats and chickens.
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Table 6 - Indicators of household wealth.

Characteristic households means . intervaiss

Wealth quintile

Poorest 651 13.9% (12.0, 16.0)

Second 653 19.2% (17.3, 21.3)

Middle 610 18.4% (16.3, 20.7)

Fourth 603 19.8% (17.9, 21.9)

Wealthiest 738 28.7% (25.4, 32.3)
Monthly HH earnings (Omani Rials)

<200 246 5.1% (4.1,6.2)

200-499 758 21.8% (19.6, 24.1)

500-999 992 31.9% (29.6, 34.3)

1000-2999 932 35.2% (32.3, 38.1)

3000+ 135 6.0% (4.8,7.7)
Someone in household has bank account

Yes 3185 97.8% (97.0, 98.5)

No 58 2.2% (1.5, 3.0)
Owns dwelling

Yes 3094 93.4% (91.8, 94.6)

Rent 204 6.6% (5.4,8.2)
Owns agricultural land

Yes 882 28.3% (25.6, 31.1)

No 2416 71.7% (68.9, 74.4)
Owns livestock

Yes 1547 43.2% (40.2, 46.2)

No 1742 56.8% (53.8, 59.8)
Number of animals owned (mean)

Cattle 356 6.6 (5.4,7.8)

Goats 1060 15.0 (12.9,17.2)

Sheep 447 11.3 (8.4, 14.2)

Chickens 594 18.1 (12.2,24.1)

Camels 380 7.5 (5.5, 9.6)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

@ Percentages weighted for unequal probability of selection between governorates.

® Cl=confidence interval calculated taking into account the complex sampling design.

3.2.3 Water and sanitation

Overall, almost 90% of households had a safe water source, as shown in Table 7. Most of these
safe water sources consisted of government-supplied piped water. Relatively few households
relied on open wells or water tankers for their supply. Many households with unsafe sources
used adequate water treatment in the home and therefore drank safe water. Adequate
sanitation facilities were present in most households, as were adequate handwashing places.
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Table 7 - Indicators of household water and sanitation.
Characteristics

Water source
Piped in dwelling/yard (governorate water)
Piped in dwelling/yard (private water)
Tube well or borehole
Protected well
Unprotected well
Tanker-truck
Surface water (damn, pond, falaj)
Bottled water
Has safe water source
Yes
No

Among 158 households without safe water source
who treat water in home...

Boil water
Add bleach or chlorine
Strain through a cloth
Use water filter
Use solar disinfection
Let water stand and settle
Drink safe water
Yes
No
Type of sanitation facility
Flush to piped sewer system
Flush to deep hole
Flush, but don’t know where
No facility, bush, field
Share sanitation facility with another household
Yes
No
Adequate sanitation
Yes
No
Water and soap at handwashing place
Yes
No

Number of
households

1062
135
40
275
32
273
35

1447

2959
340

3118
183

1050
2237

422
2849

2843
433

3126
81

Percent or
mean?

32.7%
4.2%
1.9%
7.6%
0.7%
8.2%
1.3%

43.4%

89.9%
10.1%

0.4%
0%
0%

99.0%
0%
0.7%

94.4%
5.6%

25.9%
73.9%
0.1%
0.1%

14.7%
85.3%

85.2%
14.8%

97.4%
2.6%

95% confidence

intervals®

(29.6, 36.0)
(3.3, 5.5)
(1.3, 2.9)
(6.1, 9.4)
(0.4, 1.2)
(6.7, 10.0)
(0.8, 2.0)

(40.4, 46.4)

(88.0, 91.5)
(8.5, 12.0)

(0.1, 2.9)

95.6, 99.8)

(0.1, 4.7)

(93.1, 95.5)
(4.5, 6.9)

(21.7, 30.6)
(69.2, 78.1)
(0.0, 0.4)
(0.0, 0.5)

(12.5, 17.1)
(82.8, 87.5)

(82.8, 87.4)
(12.6, 17.2)

(96.6, 98.1)
(1.9, 3.4)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing

data.
a Percentages weighted for unequal probability of selection between governorates.
b Cl=confidence interval calculated taking into account the complex sampling design.
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3.24 Household purchases of vegetable oil and wheat flour

Several types of cooking oil, such as olive oil, sunflower oil, corn oil, and ghee, were used in
a large proportion of households; however, other types, including sesame oil, canola oil, and
coconut oil, were used in very few households (Figure 4). The vast majority of households
had fortified cooking oil in the house at the time of data collection (Figure 5). Although a
somewhat lower proportion of households had wheat flour in the house at the time of survey
data collection, if wheat flour was present, a large proportion was marked as fortified. Other
characteristics of household use and purchase of cooking oil, wheat flour, and bread are shown
in Table 8 below. More than one-half of households did not reuse oil, and few households
reuse oil more than once. The average amount of oil purchased per month was more than 6
liters; however, this is for the entire household, and household size varied considerably in the
survey sample.

The most common types of bread consumed in the household was either from a large
commercial bakery or home-made. Less than one-fifth of households had bread in packages
marked as fortified; however, nearly one-third of households did not have bread at the time of
survey data collection, and a large proportion of bread consumed in Oman is sold in unmarked
plastic bags.

Figure 4 - Types of cooking oil used in the household (more than one response allowed)

Animal butter | 12.5%

Canola oil
Coconut oil
Corn oil

Ghee
Hemis/qushdah
Margarine
Olive oil

Palm seed oil

Type of oil used in household

Sesame oil

Sunflower oil

11.0%

0.2%

4.8%

0.5%

38.8%
40.3%

18.0%

38.7%
20.7%

49.2%

0%

10%

20% 30% 40% 50%

Percent of households in which oil used
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Figure 5 - Percent of households with fortified cooking oil and wheat flour

Cooking oil
(N=3186)

—

95.4% —

Yes, original package says fortified
B Undetermined, not in original package

Wheat flour

(N=3115)

18.9%

N— 76.1%

| Original package not mention fortification

W No product to show

Table 8 - Oil, flour, and bread purchasing variables of households.

OIL AND FAT
Number of times oil or fat reused

Used only 1 time

Used 2 times
Used 3 times

Characteristic

Used more than 3 times
WHEAT FLOUR AND BREAD
Type of bread usually purchased

Bakery white bread
Bakery brown bread

Other bread from bakery

Local bread

Home-made only (does not buy bread)

Does not use bread
If purchased, amount of each type of bread purchased

per week (mean number of items)°
Loaves of sliced bread

Burger rolls or buns

Bags of lebnano
Bags samoun

Pieces Omani bread
Pieces of tanours

Pieces of barata

Cost of bread in OR / kg (mean)
Fortified bread in household
Yes, package said fortified

No, package not mention fortified

Not in original package
No bread in household

Number of
households

2037
1074
85

1675
310
420
207
1614
14

775
439
1851
915
99
220
210
2027

354
1024
164
484

Percent or
mean ?

55.0%

41.0%
3.8%
0.2%

44.7%
11.2%
12.7%
12.0%
47.3%
0.3%

3.4
0.3
22
1.8
0.5
1.7
0.7
6.5

18.8%
43.3%
5.7%
32.1%

2.5%
2.4%

95% confidence

intervals

(52.1, 58.0)
(38.0, 44.0)
(3.0, 4.7)
(0.1, 0.6)

(41.5, 47.9)
(9.5, 13.2)
(10.7, 15.1)
(9.2, 15.5)
(44.5, 50.2)
(0.2, 0.5)

(3.1, 3.8)
(0.3, 0.4)
(2.0, 2.3)
(1.5, 2.0)
(0.3,0.7)
(0.8, 2.7)
(0.5, 0.9)
(5.9, 7.1)

(16.2, 21.8)
(39.3, 47.4)
(4.3, 7.5)
(28.7, 35.8)
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Results
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Consumption of cooking oil, wheat flour, and bread differ by wealth quintile; however, only
wheat flour shows a definite trend with poor families consuming more than wealthier fami-
lies (Figure 6). Table 9 below shows purchase of oil, wheat flour, and bread per adult male
equivalent by governorate. Estimated oil purchase per AME is highest in Al Wusta and low-
est in Musandam, while other governorates are similar. Wheat flour purchases per AME are
greatest in Al Wusta, possibly because very little pre-made bread is purchased in this gover-
norate. A summary of other variables concerning purchase and consumption of cooking oil,
wheat flour, and bread by governorate is shown in table 4-1 in appendix 4.

Figure 6 - Mean consumption per adult male equivalent of cooking oil (in liters) and wheat flour (in kg) per
month and bread (in kg per week), by wealth quintile

6

Mean consuption
w

1 [l Cooking oil
I I I I wheat flour
0 . . l l l Il Bread

Poorest Second Middle Fourth Wealthiest
Wealth Quintile

(p value for all three foods<0.001)

Table 9 - Oil, wheat flour, and bread consumption per adult male equivalent (AME), by governorate.

Kilograms wheat flour per

Liters oil per month Kilograms bread per week

month

Characteristic n Mean® 95% CI° val|:|e° n Mean? 95% CI® Pvaluec n Mean* 95% CI° var:Je°
Total 2958 1.3 (1.2, 1.4) 2944 34 (3.2, 3.6) 3075 0.7 (0.62,0.73)
Governorate

Muscat 204 12 (1.1,1.4) <0.001 198 2.0 (1.6,2.4) <0.001 211 0.6 (0.5,0.7) <0.001
Dhofar 251 14 (1.2,15) 248 2.0 (1.6,2.4) 259 15 (1.2,1.8)
Al-Dhakhlya 307 12 (1.1,1.4) 301 37 (3.3,4.2) 319 05 (0.3,06)
fosharayah 293 1.4 (1.0,1.3) 300 52 (4.7,5.7) 309 02 (0.1,04)
arsharayah a1 17 (14,20 215 4.8 (4.2,5.3) 241 06 (0.5,08)
Al-Batinah North 244 1.4 (1.2, 1.5) 247 36 (3.2,4.1) 249 08 (0.6,1.0)
4-Batinah 241 13 (1.1,1.4) 244 29 (2.7,3.2) 253 08 (0.7,1.0)
Al-Dhahairah 284 1.2 (1.0, 1.3) 279 41 (3.6,4.7) 297 0.4 (0.4,05)
Al-Buraimy 302 14 (1.2,15) 204 38 (35,4) 302 13 (1.0,1.5)
Musandam 285 0.7 (0.6,0.9) 285 4.8 (3.9,56) 296 0.9 (0.7,1.0)

Al-Wusta 336 3.4 (3.1,3.7) 333 8.2 (7.1,9.2) 339 0.0 -

a Means by wealth quintile are weighted for unequal probability of selection between governorates.
® Cl=confidence interval calculated taking into account the complex sampling design.
¢ P value <0.05 indicates that one subgroup is significantly different from the other.
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3.3 Preschool children
3.3.1 Characteristics

Characteristics of children included in the survey sample are shown in Table 10 below. The
age and sex distributions are fairly even.
Table 10 - Description of children less than 5 years of age.

Characteristic Number of children %? 95% CI ®

Age (in months)

<6 343 10.7% (9.4, 12.0)
6-11 313 10.6% (9.4, 12.0)
12-17 355 11.2% (9.8, 12.8)
18-23 329 10.6% (9.3, 12.1)
24-29 338 10.9% (9.5, 12.4)
30-35 300 9.8% (8.4, 11.4)
36-41 287 9.0% (7.7,10.4)
42-47 324 10.6% (9.4, 12.0)
48-53 298 9.0% (7.8, 10.3)
54-59 227 7.7% (6.4,9.1)
Sex

Male 1585 49.9% (47.7,52.1)
Female 1544 50.1% (47.9, 52.3)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.
aPercentages weighted for unequal probability of selection among governorates

b Cl=confidence interval calculated taking into account the complex sampling design.
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3.3.2 Health indicators

Table 11 below shows various health indicators for the children less than 5 years of age included
in the survey sample. Although mean birthweight is relatively high, almost 13% of children
had low birthweight. Diarrhea and lower respiratory tract infection are relatively uncommon,
but the caretakers of almost one-third of children reported that they had a fever sometime in
the prior 2 weeks. Relatively few children showed elevated markers of inflammation.

Table 11 - Health indicators in children less than 5 years of age

Characteristic Number of children % ® 95% CI®

Birthweight in kilograms (mean) 2976 3.0 (3.0, 3.0)
Low birthweight

<2500 grams 385 1.7% (10.1,13.4)

2500+ grams 2591 (88.3%) (86.6,89.9)
Had diarrhea in past 2 weeks

Yes 413 15.2% (13.4,17.1)

No 2701 84.8% (82.9, 86.6)
Had fever in past 2 weeks

Yes 832 30.0% (27.3, 32.7)

No 2274 70.0% (67.3,72.7)
Had lower acute respiratory infection in past 2 weeks

Yes 191 6.5% (5.3,7.8)

No 2900 93.5% (92.2,94.7)
Inflammation stage

None (Neither CRP nor AGP elevated) 858 79.8% (76.2, 83.1)

Incubation (CPR elevated, AGP normal) 53 4.5% (3.2,6.4)

Early convalescence (both CPR and AGP elevated) 84 8.1% (5.9, 11.0)

Late convalescence (CRP normal, AGP elevated) 88 7.5% (5.6, 10.0)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.
a Percentages weighted for unequal probability of selection among governorates

® Cl=confidence interval calculated taking into account the complex sampling design.

3.3.3 Infant and young child feeding indicators

Figure 7 below shows the standard infant and young child feeding indicators as recommended
by UNICEF and WHO.?® Breastfeeding was common (indicator #9), and early initiation of
breastfeeding (indicator #1) was practiced by the caretakers of more than four-fifths of children.
The prevalence of exclusive breastfeeding (indicator #2) is very poor in children less than 6
months of age, and even among children less than 4 months of age, exclusive breastfeeding
is practiced by fewer than one-third, as shown in Table 14. On the other hand, continued
breastfeeding at 1 year and continued breastfeeding at 2 years (indicators # 3 and 10) are
common. The median duration of breastfeeding among children less than 24 months (indicator
#13) is more than 21 months (Figure 8 below).

Indicators of complementary feeding, including introduction of solid foods, minimum dietary
diversity, minimum meal frequency, and minimum dietary acceptability (indicators #4-7) are
reasonable but not optimal. A large majority of children had eaten iron-enriched foods or
taken iron supplements in the 24 hours prior to data collection (indicator #8). Age-appropriate
and predominant breastfeeding (indicators # 11 and 12) are relatively poor, and more than
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one-half of children had received food from a bottle in the prior 24 hours (indicator #13). The
most commonly consumed liquids in children less than 6 months of age were water and infant
formula, and one-half of children 6-23 months of age had eaten sugary foods in the past
24 hours (Table 12). In addition, few of those children not being breastfeed were receiving
adequate milk feeding.

Figure 7 - Prevalence of standard WHO/UNICEF infant and young child feeding indicators in children of various

ages.

1) Early initiation of breastfeeding (<24 months of age) 82.0%
2) Exclusive breastfeeding (<6 months of age) | 23.2%
Exclusive breastfeeding (<4 months of age) | 31.9%
3) Cont breastfeeding at 1 year (12-15 months of age) | 80.0%
4) Introduction of solid foods (6-8 months of age) | 95.3%
5) Minimum dietary diversity (6-23 months of age) | 80.7%
6) Minimum meal frequency (6-23 months of age) | 64.5%
7) Minimum acceptable diet (6-23 months of age) | 90.3%
8) At iron-rich food past 24 hours (6-23 months of age) | 96.1%
9) Ever breastfed (<24 months of age) | 47.0%
10) Cont breastfeeding at 2 years (20-23 months of age) : 47.3%
11) Age-appropriate breastfeeding (<24 months of age) 57.0%
12) Predominant breastfeeding (<6 months of age) | 34.3%
Predominant breastfeeding (<4 months of age) | 45.9%
13) Bottle fed (<24 months of age) | 53.2%
14) Minimum milk feeding (6-23 months of age) : 48.9%
0% 20% 40% 60% 80% 100%
Percent of children
Table 12 - Additional dietary indicators in children less than 24 months of age.
Characteristic Number of children % @ 95% CI ®
Liquids other than breastmilk consumed in past 24 hours
(<6 months of age)
Plain water 173 55.3% (48.7,61.8)
Infant formula 148 52.6% (45.2,60.0)
Tinned, powdered, or other non-human milk 14 5.6% (2.9, 10.6)
Juice or juice drinks 22 7.3% (4.5,11.5)
Shourba or soup 34 9.9% (6.3, 15.2)
Yogurt 25 6.7% (4.2,10.6)
Thin porridge 43 15.5% (10.6, 22.2)
Other liquids 41 14.4% (9.4, 21.4)
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Characteristic Number of children % @ 95% CI®
Ate sugary foods in past 24 hours (6-23 months of age)
Yes 720 51.5% (48.1,54.9)
No 608 48.5% (45.1,51.9)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have
missing data.
@ Percentages weighted for unequal probability of selection among governorates

® Cl=confidence interval calculated taking into account the complex sampling design.

Figure 8 - Three-month smoothed percent currently breastfeeding, by age, to identify median duration of
breastfeeding in children less than 24 months of age.

00%
0% ~TTTT e
0% e —N
0% e
B0%
50%
R e e T T T
% [ - - - mmmmm o
N e T ST
0%

0%

Percent currently breastfeeding

0123 4 5 6 7 8 9 1 1 1213 14 1516 17 18 19 20 21 22 23 24

Age in months

Table 13 through Table 23 show selected major feeding indicators by various demographic
variables. Early initiation of breastfeeding (Table 13) is not substantially different by age, sex,
governorate of residence, or wealth quintile, in spite of statistical significance for some of the
differences. The prevalence of exclusive breastfeeding in children less than 6 months of age
(Table 14) is roughly similar in boys and girls, and is especially low in Dhofar and Al-Shargyah
South Governorates. Children in the poorest households have more than three times the
prevalence of exclusive breastfeeding than children in the wealthiest households.

Minimum dietary diversity (Table 15) is more common in older children and children in
wealthier households. Muscat is the only governorate in which greater than 90% of children
meet minimum dietary diversity, and it is especially low in Al-Wusta. Likewise, minimum meal
frequency (Table 16) is lowest in Al-Wusta, but also relatively low in Dhofar, Al-Sharqyah
South, Al-Dhahairah, and Musandam, but there is no statistically difference by household
wealth. The prevalence of overall dietary acceptability (Table 17) is very low in Al-Wusta, and
low in Dhofar, Al-Sharqyah South, Al-Dhahairah, and Musandam. As with meal frequency,
there is no statistically significant differences by household wealth.

Eating iron-rich or iron-fortified food (Table 18) is more common in older children and is
common in all governorates in spite of statistically significant differences among governorates.
The prevalence of this practice increases with household wealth, albeit without statistical
significance. A large majority of children in all subgroups had breastfed at some time in their
lives (Table 19), and although statistically significant differences exist among subgroups, no
age, sex, governorate,or wealth subgroup had less than 90% of children ever breastfed. Age-
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appropriate breastfeeding (Table 20) was very low in children less than 6 months of age, largely
from the low prevalence of exclusive breastfeeding, and declined with household wealth.
Substantive differences among governorates were minor. Predominant breastfeeding was
also quite low, especially in Dhofar Governorate and among children the wealthiest quintile
(Table 21). Bottle feeding (Table 22) was common in all age groups. Dhofar Governorate had
the highest prevalence of bottle feeding. Bottle feeding was substantially more common in
wealthier households than in poorer households. Among non-breastfeeding children, about
Y2 did not meet minimum milk feeding frequency (Table 23). Governorate-specific estimates
ranged from one-third to slightly more than two-thirds; however, there was little difference by
household wealth.

Table 13 - Number and % of children less than 24 months of age with early initiation of breastfeeding (WHO/
UNICEF IYCF indicator #1), by various demographic characteristics.

Characteristic Number of children % @ 95% CI°® P value °©
Total 1051 82.0% (79.0, 84.6)
Age (in months)
<6 266 78.9% (72.0, 84.4) 0.245
6-11 260 85.3% (79.1, 89.9)
12-17 258 78.9% (72.6, 84.1)
18-23 266 84.8% (77.8, 89.8)
Sex
Male 515 80.0% (75.9, 83.6) 0.215
Female 536 83.7% (79.1, 87.5)
Governorate
Muscat 57 81.4% (72.0, 88.2) <0.001
Dhofar 96 75.6% (67.0, 82.5)
Al-Dhakhlya 111 79.9% (72.2, 85.8)
Al-Shargyah North 82 87.2% (78.9, 92.6)
Al-Sharqyah South 97 89.8% (82.9, 94.1)
Al-Batinah North 87 80.6% (71.9, 87.0)
Al-Batinah South 86 77.5% (68.5, 84.5)
Al-Dhahairah 123 91.1% (85.0, 94.9)
Al-Buraimy 98 81.0% (73.9, 86.5)
Musandam 71 76.3% (66.6, 83.9)
Al-Wusta 143 94.7% (88.5, 97.6)
Wealth quintile
Poorest 194 89.8% (82.9,94.1) 0.426
Second 218 83.4% (76.2, 88.7)
Middle 212 80.2% (72.8, 85.9)
Fourth 204 81.7% (75.5, 86.6)
Wealthiest 206 80.2% (72.3, 86.3)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

@ Percentages weighted for unequal probability of selection among governorates

b Cl=confidence interval calculated taking into account the complex sampling design.

¢ P value <0.05 indicates that one subgroup is significantly different from the other.
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Table 14 - Number and % of children less than 6 months of age with exclusive breastfeeding (WHO/UNICEF
IYCF indicator #2), by various demographic characteristics.

Characteristic Number of children % 2 95% CI® P value ©

Total 86 23.2% (17.3, 30.3)
Sex

Male 35 21.9% (13.9, 32.8) 0.741

Female 51 24.2% (16.2, 34.4)
Governorate

Muscat 4 22.2% (9.8, 42.8) <0.001

Dhofar 1 3.3% (0.5, 20.1)

Al-Dhakhlya 9 39.1% (22.3, 59.1)

Al-Shargyah North 4 14.3% (5.8, 31.1)

Al-Sharqyah South 1 4.3% (0.6, 26.0)

Al-Batinah North 5 20.8% (9.0, 41.3)

Al-Batinah South 9 40.9% (20.7,64.7)

Al-Dhahairah 7 21.9% (10.1, 41.1)

Al-Buraimy 8 26.7% (13.5, 45.8)

Musandam 11 44.0% (30.7, 58.2)

Al-Wusta 27 73.0% (59.3, 83.3)
Wealth quintile

Poorest 26 44.6% (27.0, 63.7) 0.096

Second 13 18.2% (7.1, 39.2)

Middle 22 31.3% (17.9, 48.8)

Fourth 9 22.9% (11.2,41.1)

Wealthiest 15 14.3% (7.4, 26.0)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

a Percentages weighted for unequal probability of selection among governorates

® Cl=confidence interval calculated taking into account the complex sampling design.

¢ P value <0.05 indicates that one subgroup is significantly different from the other.

31



Table 15 - Number and % of children 6-23 months of age with minimum dietary diversity (WHO/UNICEF IYCF
indicator #5), by various demographic characteristics.

Characteristic Number of children % ? 95% CI® P value °©
Total 688 80.7% (77.6, 83.5)
Age (in months)
6-11 175 66.2% (59.6, 72.2) <0.001
12-17 255 84.9% (79.4, 89.1)
18-23 257 91.4% (87.1,94.4)
Sex
Male 351 80.6% (76.0, 84.5) 0.934
Female 337 80.8% (76.3, 84.7)
Governorate
Muscat 48 90.6% (81.1, 95.5) <0.001
Dhofar 69 70.4% (61.0, 78.3)
Al-Dhakhlya 81 78.6% (70.1, 85.3)
Al-Shargyah North 55 80.9% (64.8, 90.7)
Al-Shargyah South 57 75.0% (65.2, 82.7)
Al-Batinah North 67 82.7% (74.5, 88.7)
Al-Batinah South 76 83.5% (73.4, 90.3)
Al-Dhahairah 79 75.2% (66.5, 82.3)
Al-Buraimy 69 79.3% (68.7, 87.0)
Musandam 51 75.0% (59.8, 85.8)
Al-Wusta 36 31.3% (18.5, 47.7)
Wealth quintile
Poorest 75 66.8% (55.7, 76.3) <0.05
Second 149 82.6% (76.0, 87.7)
Middle 154 81.1% (73.6, 86.9)
Fourth 135 78.0% (69.7, 84.6)
Wealthiest 164 86.2% (79.3, 91.0)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

a2 Percentages weighted for unequal probability of selection among governorates

b Cl=confidence interval calculated taking into account the complex sampling design.

¢ P value <0.05 indicates that one subgroup is significantly different from the other.
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Table 16 - Number and % of children 6-23 months of age with minimum meal frequency (WHO/UNICEF IYCF
indicator #6), by various demographic characteristics.

Characteristic
Total
Age (in months)
6-11
12-17
18-23
Sex
Male
Female
Governorate
Muscat
Dhofar
Al-Dhakhlya
Al-Shargyah North
Al-Shargyah South
Al-Batinah North
Al-Batinah South
Al-Dhahairah
Al-Buraimy
Musandam
Al-Wusta
Wealth quintile
Poorest
Second
Middle
Fourth
Wealthiest

Number of children
357

134
120
103

181
176

27
24
40
46
22
52
38
30
37
20
21

46
84
71
78
75

% a
64.5%

64.8%
57.7%
75.2%

64.4%
64.7%

79.4%
35.8%
75.5%
83.6%
40.7%
74.3%
60.3%
38.5%
54.4%
34.5%
24.4%

62.1%
68.4%
55.9%
64.0%
70.6%

95% CIb
(59.2, 69.5)

(57.1,71.8)
(49.4, 65.6)
(66.2, 82.4)

(57.0, 71.1)
(57.7, 71.1)

(58.4, 91.4)
(26.3, 46.6)
(64.0, 84.2)
(69.1, 92.1)
(28.1, 54.7)
(61.3, 84.0)
(48.9,70.7)
(27.3, 51.0)
(41.1, 67.1)
(23.6, 47.3)
(14.6, 38.0)

(49.9, 72.8)
(59.0, 76.5)
(43.2, 67.9)
(52.6, 73.9)
(60.3, 79.2)

P value ©

<0.001

0.951

<0.001

0.271

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing

data.

a Percentages weighted for unequal probability of selection among governorates
® Cl=confidence interval calculated taking into account the complex sampling design.

¢ P value <0.05 indicates that one subgroup is significantly different from the other.
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Table 17 - Number and % of children 6-23 months of age with minimum acceptable diet (WHO/
UNICEF IYCF indicator #7), by various demographic characteristics.

Characteristic Number of children % @ 95% CI ® P value ©
Total 277 47.0% (42.1, 52.0)
Age (in months)
6-11 85 40.5% (33.5, 47.8) <0.001
12-17 108 49.0% (41.2, 56.9)
18-23 84 54.2% (44.5, 63.7)
Sex
Male 142 46.9% (39.8, 54.0) 0.946
Female 135 47.2% (40.7, 53.8)
Governorate
Muscat 23 62.2% (45.8,76.2) <0.001
Dhofar 18 20.7% (13.1, 31.0)
Al-Dhakhlya 34 50.0% (39.1, 60.9)
Al-Sharqyah North 37 64.9% (47.7,79.0)
Al-Sharqyah South 17 25.8% (18.0, 35.5)
Al-Batinah North 43 57.3% (45.1, 68.7)
Al-Batinah South 32 47 1% (35.8, 58.6)
Al-Dhahairah 23 26.7% (17.8, 38.1)
Al-Buraimy 31 41.9% (30.4, 54.4)
Musandam 15 25.0% (16.2, 36.5)
Al-Wusta 4 3.7% (1.3, 10.6)
Wealth quintile
Poorest 27 41.5% (29.8, 54.3) 0.183
Second 73 57.3% (47.6, 66.4)
Middle 56 42.4% (32.0, 53.6)
Fourth 59 42.5% (32.2, 53.5)
Wealthiest 60 49.0% (39.2, 58.9)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

@ Percentages weighted for unequal probability of selection among governorates
® Cl=confidence interval calculated taking into account the complex sampling design.
¢ P value <0.05 indicates that one subgroup is significantly different from the other.
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Table 18 - Number and % of children 6-23 months of age who ate iron-rich or iron-fortified food in past 24 hours

(WHO/UNICEF IYCF indicator #8), by various demographic characteristics.

Characteristic
Total
Age (in months)
6-11
12-17
18-23
Sex
Male
Female
Governorate
Muscat
Dhofar
Al-Dhakhlya
Al-Shargyah North
Al-Shargyah South
Al-Batinah North
Al-Batinah South
Al-Dhahairah
Al-Buraimy
Musandam
Al-Wusta
Wealth quintile
Poorest
Second
Middle
Fourth
Wealthiest

Number of children
876

257
316
300

450
426

52
93
94
61
66
82
85
95
90
63
95

136
176
187
173
193

% a
90.3%

85.6%
90.9%
94.8%

89.7%
90.9%

94.5%
86.1%
87.0%
87.1%
81.5%
96.5%
89.5%
86.4%
95.7%
91.3%
80.5%

82.6%
87.4%
91.1%
90.9%
94.2%

95% CI ®
(87.8,92.3)

(79.8, 89.9)
(86.3, 94.1)
(91.6, 96.8)

(86.0, 92.5)
(87.0, 93.7)

(85.6, 98.1)
(78.3,91.4)
(78.7,92.4)
(73.2,94.4)
(71.3, 88.6)
(90.3, 98.8)
(80.5, 94.6)
(78.4,91.7)
(89.6, 98.3)
(85.5, 94.9)
(70.8, 87.5)

(73.8, 88.9)
(79.9, 92.3)
(85.6, 94.7)
(84.8,94.7)
(88.9, 97.0)

P value ©

<0.001

0.620

<0.05

0.069

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing

data.

@ Percentages weighted for unequal probability of selection among governorates
b Cl=confidence interval calculated taking into account the complex sampling design.
¢ P value <0.05 indicates that one subgroup is significantly different from the other.
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Table 19 - Number and % of children less than 24 months of age who were ever breastfed (WHO/UNICEF IYCF
indicator #9), by various demographic characteristics.

Characteristic Number of children % @ 95% CI ® P value ©
Total 1262 96.1% (94.5, 97.3)
Age (in months)
6-11 331 99.2% (98.0, 99.7) <0.001
12-17 302 97.2% (93.1, 98.9)
18-23 324 95.0% (91.1,97.2)
Sex
Male 632 96.6% (93.8, 98.1) 0.548
Female 630 95.7% (93.2,97.3)
Governorate
Muscat 69 94.5% (87.9, 97.6) <0.05
Dhofar 129 90.8% (80.2, 96.1)
Al-Dhakhlya 140 98.6% (94.7, 99.6)
Al-Shargyah North 94 93.1% (85.8, 96.7)
Al-Sharqyah South 109 99.1% (94.6, 99.9)
Al-Batinah North 109 98.2% (93.0, 99.6)
Al-Batinah South 111 95.7% (90.5, 98.1)
Al-Dhahairah 135 95.7% (89.9, 98.3)
Al-Buraimy 121 95.3% (89.2, 98.0)
Musandam 96 98.0% (87.5, 99.7)
Al-Wusta 149 91.4% (85.0, 95.2)
Wealth quintile
Poorest 210 97.6% (93.9, 99.0) <0.05
Second 259 98.3% (94.1, 99.5)
Middle 259 93.2% (87.9, 96.3)
Fourth 252 98.0% (95.8, 99.1)
Wealthiest 262 94.6% (90.3, 97.0)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing data.
@ Percentages weighted for unequal probability of selection among governorates

® Cl=confidence interval calculated taking into account the complex sampling design.

¢ P value <0.05 indicates that one subgroup is significantly different from the other.
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Table 20 - Number and % of children less than 24 months of age with age-appropriate breastfeeding (WHO/
UNICEF IYCF indicator #11), by various demographic characteristics.

Characteristic
Total
Age (in months)
<6
6-11
12-17
18-23
Sex
Male
Female
Governorate
Muscat
Dhofar
Al-Dhakhlya
Al-Shargyah North
Al-Shargyah South
Al-Batinah North
Al-Batinah South
Al-Dhahairah
Al-Buraimy
Musandam
Al-Wusta
Wealth quintile
Poorest
Second
Middle
Fourth
Wealthiest

Number of children
708

86
227
240
154

353
355

37
62
57
58
54
72
67
66
63
64
108

138
149
149
127
139

% a
57.0%

23.2%
77.8%
75.4%
47.8%

54.7%
59.1%

54.4%
49.2%
46.0%
64.4%
54.5%
67.3%
60.4%
49.3%
53.4%
71.1%
72.5%

65.8%
61.3%
56.7%
54.4%
54.2%

95% Cl b
(53.3, 60.6)

(17.3, 30.3)
(71.3, 83.1)
(68.9, 80.9)
(39.8, 55.9)

(49.3, 60.1)
(54.1, 63.9)

44.0, 64.5)
41.5, 57.0)
37.3, 54.9)
55.5, 72.5)
44.5,64.2)
56.4, 76.6)
52.7, 67.6)
41.8, 56.8)
(44.5, 62.1)
(64.5, 77.0)
(67.1,77.3)

(
(
(
(
(
(
(
(

(56.6, 74.0)
(54.3, 67.8)
(47.7, 65.3)
(46.9, 61.8)
(46.3, 61.8)

P value ©

<0.001

0.235

<0.001

0.335

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing data.

@ Percentages weighted for unequal probability of selection among governorates
b Cl=confidence interval calculated taking into account the complex sampling design.

¢ P value <0.05 indicates that one subgroup is significantly different from the other.
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Table 21

UNICEF IYCF indicator #12), by various demographic characteristics.

Characteristic

Total
Sex

Male
Female

Governorate

Muscat

Dhofar
Al-Dhakhlya
Al-Shargyah North
Al-Shargyah South
Al-Batinah North
Al-Batinah South
Al-Dhahairah
Al-Buraimy
Musandam
Al-Wusta

Wealth quintile

Poorest
Second
Middle
Fourth
Wealthiest

Number of children

137

61
76

14
15
6
7
13
15
9
17
33

37
27
34
17
20

% a
34.3%

33.4%
35.1%

27.8%
8.6%
41.2%
46.9%
20.0%
28.0%
59.1%
46.9%
26.5%
65.4%
80.5%

66.4%
35.6%
45.9%
29.6%
18.8%

95% CI ®
(27.3, 42.1)

(23.9, 44.4)
(25.3, 46.2)

(10.9, 54.6)
(2.8, 23.1)
(22.3, 63.0)
(28.5, 66.2)
(9.1, 38.6)
(15.0, 46.1)
(36.1, 78.7)
(30.1, 64.3)
(13.7, 44.9)
(52.7, 76.2)
(56.1, 93.0)

(41.0, 84.9)
(22.7, 51.0)
(30.0, 62.8)
(17.2, 46.0)
(10.9, 30.5)

Number and % of children less than 6 months of age with predominant breastfeeding (WHO/

P value ©

0.822

<0.001

<0.01
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Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing

data.

a Percentages weighted for unequal probability of selection among governorates

b Cl=confidence interval calculated taking into account the complex sampling design.

¢ P value <0.05 indicates that one subgroup is significantly different from the other.
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Table 22 - Number and % of children less than 24 months of age with bottle feeding in past 24 hours (WHO/
UNICEF IYCF indicator #14), by various demographic characteristics.

Characteristic
Total
Age (in months)
<6
6-11
12-17
18-23
Sex
Male
Female
Governorate
Muscat
Dhofar
Al-Dhakhlya
Al-Shargyah North
Al-Shargyah South
Al-Batinah North
Al-Batinah South
Al-Dhahairah
Al-Buraimy
Musandam
Al-Wusta
Wealth quintile
Poorest
Second
Middle
Fourth
Wealthiest

Number of children
657

152
165
194
144

324
333

46
130
53
41
57
66
40
68
75
32
49

77

115
127
150
177

% a
53.2%

54.7%
55.9%
58.4%
43.7%

52.8%
53.6%

63.0%
92.2%
37.3%
40.2%
51.8%
59.5%
34.5%
48.6%
59.5%
32.7%
30.1%

38.8%
47.6%
49.6%
54.3%
64.2%

95% CI ®
(48.8, 57.6)

(47.0, 62.2)
(49.4, 62.2)
(50.7, 65.7)
(36.0, 51.7)
(46.8, 58.6)
(48.2, 59.0)

(47.1,76.5)
(87.0, 95.4)
(29.9, 45.4)
(32.5, 48.4)
(42.2, 61.3)
(49.0, 69.1)
(26.3, 43.7)
(39.6, 57.7)
(51.5, 67.0)
(19.4, 49.4)
(20.1, 42.4)

(28.6, 50.0)
(39.3, 56.0)
(43.1, 56.1)
(46.2, 62.2)
(54.4, 73.0)

P value ©

<0.05

0.813

<0.001

<0.05

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing

data.

@ Percentages weighted for unequal probability of selection among governorates
b Cl=confidence interval calculated taking into account the complex sampling design.

¢ P value <0.05 indicates that one subgroup is significantly different from the other.
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Table 23 - Number and % of non-breastfed children 6-23 months of age with adequate frequency of milk
feeding (WHO/UNICEF IYCF indicator #15), by various demographic characteristics.

Characteristic Number of children % ? 95% CI® P value °©
Total 127 48.9 (41.2, 56.7)
Age (in months)
6-11 23 41.2% (26.5, 57.6) <0.001
12-17 33 57.3% (39.4,73.4)
18-23 71 48.3% (37.9, 58.7)
Sex
Male 66 48.2% (38.1, 58.5) 0.830
Female 61 50.0% (37.9, 62.1)
Governorate
Muscat 8 50.0% (28.5, 71.5) 0.226
Dhofar 10 33.3% (18.5, 52.4)
Al-Dhakhlya 22 42.3% (29.7, 56.0)
Al-Shargyah North 3 37.5% (7.6, 81.3)
Al-Shargyah South 8 36.4% (16.0, 63.2)
Al-Batinah North 8 57.1% (36.6, 75.5)
Al-Batinah South 18 64.3% (41.8, 81.9)
Al-Dhahairah 15 57.7% (39.7, 73.8)
Al-Buraimy 15 68.2% (47.8, 83.4)
Musandam 7 70.0% (39.4, 89.3)
Al-Wusta 13 48.1% (30.6, 66.2)
Wealth quintile
Poorest 17 39.5% (20.5, 62.4) 0.937
Second 21 46.3% (30.1, 63.3)
Middle 33 48.0% (32.1,64.4)
Fourth 28 52.5% (38.5, 66.0)
Wealthiest 27 48.8% (31.6, 66.2)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

@ Percentages weighted for unequal probability of selection among governorates
® Cl=confidence interval calculated taking into account the complex sampling design.
¢ P value <0.05 indicates that one subgroup is significantly different from the other.

Diet quality in older children 24-59 months of age, as measured by the frequency of consumption
of various food groups, is shown in Figure 9. Fruit and vegetables were consumed relatively
rarely compared to the recommended frequency of 3-4 servings per day. Starchy foods
were the most commonly consumed food group. Dairy products and unprocessed meat are
somewhat less commonly consumed, but processed meat and cold cereal consumption are
relatively rare. Although sugary foods and french fries are eaten frequently, consumption of
fast food from restaurants is not common in this age group. Pure fruit juice, drinks with added
sugar, and sports and energy drinks are also not commonly consumed, but consumption of
sweetened fruit juice drinks and coffee or tea with sugar is somewhat more common.
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Figure 9 - Daily frequency of consumption of various food groups in children 24-59 months of age.
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Almost one-half of children 24-59 months of age have sunflower oil added to their food
regularly (Table 24). Addition of ghee, corn oil, and olive oil is also common.

Table 24 - Number and % children 6-59 months of age who have various types of oils or fats added to their food.

Type of oil or fat Number of children % ® 95% CI ®
Palm seed oil 292 19.4% (16.7, 22.5)
Olive oil 469 30.2% (26.6, 34.0)
Sesame oil 4 0.2% (0.1, 0.5)
Sunflower oil 770 46.9% (42.8, 51.0)
Corn oil 653 32.0% (28.6, 35.7)
Canola oil 15 0.6% (0.3,1.3)
Ghee 608 40.0% (36.1, 43.9)
Animal butter 66 5.6% (4.1,7.5)
Margarine 240 13.7% (11.2,16.7)
Coconut ol 2 0.2% (0.0, 1.2)
Hemis/qushdah 0.3% (0.1, 0.8)
Does not add oil or fat 0.0% (0.0, 0.1)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing

data.

a Percentages weighted for unequal probability of selection among governorates

® Cl=confidence interval calculated taking into account the complex sampling design.
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3.3.4 Consumption of vitamins and supplements

Few children less than 5 years of age had taken a vitamin or mineral supplement in the prior
6 months (Figure 10).

Figure 10 - Proportion of children less than 5 years of age who took various supplements in past 6 months.
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3.3.5 Parent’s perceptions of child’s weight and height

In spite of almost three-quarters of parents thinking that their children’s weight is about
average, almost one-half would like their child to weigh a little more than they do now (Table
25). Almost 80% think their children are of average height.

Table 25 - Parents’ perceptions of weight and height of their children less than 5 years of age.

Parent’s perception of weight and height Number of children % 2 95% CI®
How classify child’s weight now
Very underweight 66 2.4% (1.7, 3.2)
Underweight 649 22.9% (20.8, 25.1)
Average 2378 73.7% (71.2,76.1)
Overweight 29 0.8% (0.5,1.3)
Very overweight 3 0.2% (0.0,0.7)
How much want child to weight
Alot less 5 0.2% (0.0, 0.6)
Alittle less 40 1.1% (0.7,1.7)
About the same 1790 52.9% (50.3, 55.6)
A little more 1181 41.8% (39.2, 44.5)
A lot more 106 3.8% (2.8,5.1)
How classify child’s height now
Very small/short 14 0.4% (0.2,0.8)
Small/short 357 13.3% (11.6, 15.3)
Average 2559 79.5% (77.3, 81.6)
Tall 187 6.4% (5.2,7.8)
Very tall 10 0.4% (0.2,0.8)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

a Percentages weighted for unequal probability of selection among governorates
® Cl=confidence interval calculated taking into account the complex sampling design.
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3.3.6 Stunting

Overall, the prevalence of stunting is somewhat elevated; however, stunting is not substantially
more common in Oman than in other Arab countries (Table 26)%*. The nationwide estimate and
every subgroup-specific estimate shown in the table is statistically significantly greater than
the 2.3% found in the WHO Growth Standard, as shown by confidence intervals which do not
cross 2.3. In addition, the prevalence does not show the progressive increase with age shown
in many other countries. Although there are no statistically significant differences among
governorates, Al-Shargiyah North and Al-Wusta have a substantially greater prevalence of
stunting than other governorates. Although stunting is somewhat less common in children in
the wealthiest households, there is no statistically significant difference by household wealth.
Likewise, there is little difference in stunting prevalence by mother’s educational level. On
the other hand, children of short mothers have a much higher prevalence of stunting than
children of taller mothers, and all of this increased prevalence is due to a higher prevalence of
moderate stunting. There is little difference in the prevalence of severe stunting.

The distribution of height-for-age z-scores is obviously shifted to the left, as shown in Figure
11, indicating that the population of children in Oman is relatively stunted. In addition, the
standard deviation of 1.37 indicates a relative lack of random error in measurement of height
and age. The mean height-for-age z-score is -0.63 (95% CI: -0.68, -0.58).

Figure 11 - Distribution of height-for-age z-scores in children less than 5 years of age.
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Table 26 - Prevalence of stunting in children 0-59 months, by various demographic characteristics.

Characteristic

Total
Age (in months)

0-11

12-23
24-35
36-47
48-59

Sex

Male
Female

Governorate

Muscat

Dhofar
Al-Dhakhlya
Al-Shargyah North
Al-Shargyah South
Al-Batinah North
Al-Batinah South
Al-Dhahairah
Al-Buraimy
Musandam
Al-Wusta

Wealth quintile

Poorest
Second
Middle
Fourth
Wealthiest

Mother’s education

< 5 years

5 years or more but not

complete secondary

Severely stunted ®

n

97

36
27
12
15
7

43
54

13

12

15
9
15

19
16
24
19
19

9
24

Completed secondary 58

or more

Mother’s stature

Short (< 150 cm)
Normal (> 150 cm)

9
73

%a

2.7%

4.5%
2.8%
2.1%
2.5%
1.3%

3.4%
1.9%

1.6%
3.8%
2.5%
5.0%
2.0%
2.6%
2.4%
1.7%
5.5%
4.0%
4.5%

3.1%
2.4%
3.7%
3.0%
1.6%

2.1%
2.5%

2.7%

2.5%
2.7%

95%ClI

Moderately stunted ®

n

%a

(2.1,3.5) 272 8.7%

(2.9, 7.0)
(1.6, 4.7)
(1.0, 4.3)
(1.2,5.1)
(0.4, 3.6)

(2.4, 4.9)
(1.2, 3.0)

(0.4, 6.0)
(2.0, 6.9)
(1.2, 5.1)
(2.6, 9.1)
(0.8, 5.0)
(1.4, 4.8)
(1.0, 5.6)
(0.9, 3.6)
(3.0, 9.8)
(2.5, 6.2)
(3.0, 6.7)

(1.4, 6.6)
(1.3, 4.4)
(2.2, 6.0)
(1.7, 5.3)
(0.9, 2.8)

(0.8, 5.4)
(1.4, 4.5)

(1.9, 3.7)

(1.1, 5.6)

41
74
61
61
35

147
125

10
10
28
39
31
20
20
27
20
24
43

57
71
55
46
36

29
63

163

61

6.0%
11.6%
9.7%
8.7%
6.7%

9.3%
8.1%

8.1%
2.9%
8.8%
16.1%
12.3%
7.5%
7.8%
9.4%
7.3%
10.6%
13.0%

9.7%
10.6%
9.0%
8.0%
6.2%

11.2%
9.7%

8.1%

17.4%

(2.0,3.7) 165 7.0%

95%ClI

(7.4,10.1)

(4.1, 8.8)
8.5, 15.5)
7.1,13.2)
6.2, 12.1)
4.4,10.1)

~ o~ o~ o~

(7.6, 11.2)
(6.3, 10.2)

(4.3, 14.5)
(1.7, 5.0)
(6.4, 11.9)
(12.5, 20.6)
(7.5, 19.5)
4.7, 11.7)
(5.7, 10.7)
(6.7, 13.1)
(4.2, 12.5)
(6.9, 16.0)
(8.5, 19.2)

(6.6, 14.0)
(7.7, 14.3)
(6.8, 11.8)
(5.5, 11.4)
(4.0, 9.5)

(6.9, 17.9)
(7.0, 13.3)
(6.7, 9.9)

(12.6, 23.6)
(5.7, 8.5)

n

369

7
101
73
76
42

201
168

12
23
36
51
36
27
26
32
35
33
58

76
87
79
65
55

38
87

221

70
238

Total stunted ©

%a

11.4%

10.5%
14.3%
11.8%
11.2%
8.0%

12.7%
10.0%

9.7%
6.7%
11.3%
21.1%
14.3%
10.1%
10.2%
11.2%
12.8%
14.6%
17.5%

12.7%
13.0%
12.7%
11.0%
7.8%

13.3%
12.3%

10.8%

19.9%
9.7%

(7.9, 13.9)
(11.0, 18.5)
(9.1, 15.3)
(8.2, 15.1)
(5.4, 11.7)

(10.7, 15.1)
(8.0, 12.4)

(5.2, 17.2)

(8.6, 18.4)
(10.0, 16.6)
(9.8, 16.2)
(8.2, 14.7)
(5.4,11.2)

(8.7, 19.8)

Chi-
Square
p-value ¢

95%ClI

(9.8, 13.1)

0.117

0.077

0.001
(4.5, 9.8)

(8.3, 15.2)
(16.0, 27.2)
(8.9, 22.1)
(6.9, 14.6)
(7.3, 14.1)
(8.2, 15.1)
(8.5, 18.9)
(10.5, 19.9)
(12.8, 23.4)

0.128

0.557

(9.2, 16.2)

(9.1, 12.9)

(14.7,26.3) <0.001
(8.1, 11.5)
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Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing data.

@ Percentages weighted for unequal probability of selection among governorates.

b Severe stunting is defined as having a height-for-age z-score below -3 standard deviations from the WHO Child
Growth Standards population median; moderate stunting is defined as having a height-for-age z-score equal to or above
-3 standard deviations and less than -2 SD from the WHO Child Growth Standards population median

¢ Total stunting includes both severely and moderately stunted children

4 P value <0.05 indicates that at least one subgroup is significantly different from the others. Chi-square results are

based on total stunting
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3.3.7 Wasting

As with stunting, the nationwide and every subgroup-specific estimate of the prevalence of
wasting (Table 27) is statistically significantly higher than the 2.3% expected in the WHO
Growth Standard. This indicates an elevated level of wasting in the general population as well
as in every subgroup of children. The prevalence does not show the usual rise in prevalence
up to the second year of life; in fact, the prevalence of wasting, at 15.5%, is the highest
in children less than 6 months of age and at 10.7% is the second highest in children 6-11
months of age. However, there is no statically significant difference among governorates nor
a progressive change with change in household wealth or mother’s educational level.

The distribution of weight-for-height z-score is shifted to the left (Figure 12), indicating
relative wasting in the Oman population of children less than 5 years of age. The
standard deviation of 1.32 shows a lack of substantial random error in weight and length
or height measurements. The mean weight-for-height z-score is -0.40 (95% CI: -0.45,
-0.35). As shown in Figure 13, WHZ declines, then rises in the first year of life. A second
decline begins in the middle of the second of life and stabilizes in about age 4 years.
Figure 13 shows the average HAZ and WHZ by age in months. A 3-month moving average
was used to smooth the line because with only 40-60 children in each 1-month age group, the
variability from month-to-month would have made trend interpretation more difficult. The HAZ
z-score reaches a maximum value late in the first year of life, then precipitously drops until the
middle of the second year of life. Thereafter, it is reasonably stable throughout the rest of the
pre-school years.

Figure 12 - Distribution of weight-for-height z-scores in children less than 5 years of age.
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Figure 13 - 3-month moving average HAZ and WHZ by age in months.
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Table 27 - Prevalence of wasting in children 0-59 months, by various demographic characteristics.

Characteristic

Total
Age (in months)
0-11
12-23
24-35
36-47
48-59
Sex
Male
Female
Governorate
Muscat
Dhofar
Al-Dhakhlya

Al-Shargyah North

Al-Shargyah
South

Al-Batinah North

Al-Batinah South

Al-Dhahairah

Al-Buraimy

Musandam

Al-Wusta
Wealth quintile

Poorest

Second

Middle

Fourth

Wealthiest
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Severely wasted ®

n

83

32
21
11
13
6

36

W WO o1 0N N

N
~NOo S

20
14
16
14
19

OA)a

3.1%

6.3%
1.9%
3.0%
2.7%
1.1%

2.0%
4.2%

6.5%
21%
2.3%
3.4%

2.0%

3.4%
1.2%
1.1%
7.6%
2.7%
21%

6.1%
2.2%
2.0%
2.2%
4.5%

95% Cl
(2.3,4.2)

(4.2, 9.5)
(1.0, 3.4)
(1.5, 6.1)
(1.3, 5.3)
(0.4, 3.4)

(1.3, 3.1)
(2.8, 6.2)

(3.2, 12.6)
(0.8, 5.1)
(1.1, 4.4)
(1.9,5.8

(0.7,5.5

)
)
(1.9, 6.0)
(0.4, 3.6)
(0.4, 2.9)
(4.4, 12.8)
(1.3, 5.5)
(1.1,4.2)

(2.9, 12.6)
(1.2, 4.3)
(1.1, 3.5)
(1.2, 4.1)
(2.6,7.7)

Moderately wasted ®

n

%

179 6.2%

35
30
40
33
41

91
88

7
12
28
13

18

11
21
23
13
15
18

36
41
29
39
29

6.7%
4.3%
6.5%
6.5%
7.6%

6.7%
5.8%

5.7%
3.6%
9.0%
5.5%

7.2%

4.2%
8.4%
8.1%
4.9%
6.7%
5.5%

8.6%
6.4%
4.4%
7.2%
5.5%

95% CI
(5.1, 7.6)

(4.2, 10.3)
(2.8, 6.6)
(4.4,9.5)
(4.2,9.8)
(5.1, 11.1)

(2.7, 11.5)
(2.3, 5.5)
(6.0, 13.2)
(3.1, 9.6)

4.2, 12.1)

(2.1, 8.2)
(5.5, 12.5)
(5.6, 11.6)
(2.9, 8.2)
(4.2, 10.4)
(4.1,7.2)

(5.5, 13.2)
(4.3, 9.6)
(2.8, 7.0)
(5.0, 10.3)
(3.5, 8.7)

n

262

67
51
51
46
47

127
135

15
19
35
21

23

20
24
26
33
21
25

56
55
45
53
48

Total wasted °

%

9.3%

13.0%
6.2%
9.6%
9.1%
8.7%

8.7%
10.0%

12.2%
5.7%
11.3%
8.8%

9.2%

7.6%
9.6%
9.2%
12.5%
9.4%
7.6%

14.7%
8.7%
6.4%
9.5%
10.0%

95% Cl
(7.9, 11.0)

(9.8, 17.1)
(4.4,8.7)
(6.9, 13.2)
(6.4, 12.9)
(6.0, 12.3)

(7.0, 10.7)
(7.8, 12.7)

(7.7, 18.8)
(3.3, 9.6)
(7.9, 15.7)
(5.8, 13.1)

(5.7, 14.6)
4.7,12.0)

7.9, 19.3)
5.9, 14.6)
(6.0, 9.7)

(
(6.
(6.5,12.7)
(
(

(9.9, 21.3)
(6.2, 12.0)
(4.4,9.3)
(6.7, 13.2)
(7.0, 14.2)

Chi-
Square
p-value ¢

<0.05

0.376

0.332

0.063



Severely wasted ® Moderately wasted ® Total wasted ©

Chi-
Characteristic n %? 95% CI n % 95% CI n % 95% CI Square
p-value ¢

Mother’s education

<5 years 7 41% (1.4,111) 20 7.2% (3.8,13.1) 27 11.2% (6.3,19.2) 0.812
5 years or more

but not complete 14 25% (1.2,5.2) 37 6.7% (4.3,104) 51 92% (6.2,13.6)
secondary

Completed

secondary or 60 3.2% (2.3,4.5) 110 6.0% (4.7,76) 170 9.2% (7.6, 11.1)

more

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

@ Percentages weighted for unequal probability of selection among governorates.

b Severe wasting is defined as having a weight-for-height z-score below -3 standard deviations from the WHO Child
Growth Standards population median; moderate wasting is defined as having a weight-for-height z-score equal to or
above -3 standard deviations and less than -2 SD from the WHO Child Growth Standards population median

¢ Total wasting includes both severely and moderately wasted children

4 P value <0.05 indicates that one at least subgroup is significantly different from the others. Chi-square results are
based on total stunting

3.3.8 Overweight and obesity

The prevalence of overweight and obesity are low relative to other countries and regions in
the world (Table 28).3* Moreover, only in the nationwide analysis and in a few of the estimates
for subgroups defined by age, governorate, household wealth, and mother’s education do
the confidence not overlap with the 2.3% found in the WHO Growth Reference. Overweight
and obesity are substantially more common in younger children, children living in Muscat and
Dhofar, children from wealthier households, and children of mothers who have completed
secondary school or more. As with wasting, there is a substantial difference in the prevalence
of overweight and obesity within the first year of life: 11.5% of children less than 6 months of
age are overweight or obese, while only 3.2% of children 6-11 months of age are.

3.3.9 Underweight

As with stunting and wasting, the overall nationwide estimate and every subgroup-specific
estimate of the prevalence of underweight is statistically significantly elevated above the 2.3%
found in the WHO Growth Reference (Table 29). However, the prevalence of underweight is
not associated with age, governorate of residence, household wealth, or mother’s educational
level with statistical significance.
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Table 28 - Prevalence of overweight and obesity in children 0-59 months, by various demographic characteristics
Obese ® Overweight ® Total overweight or obesity ©

Characteristic n %= 95%Cl n % 95%Cl n % 95% ClI C;_i‘-liﬂuuea:e
Total 32 1.1% (0.7,1.7) 80 3.1% (2.4,4.0) 112 42% (3.4,5.1)
Age (in months)
0-11 14 21% (1.1,3.9) 28 51% (3.1,83) 42 7.2% (4.9,10.5) <0.01
12-23 8 1.7% (0.7,42) 23 37% (21,6.3) 31 54% (3.4,84)
24-35 7 0.7% (0.3,1.6) 13 3.0% 15,59) 20 3.7% 2.1,6.6
36-47 2 0.5%(: 20.1, 3.0; 7 1.3°/: EO.S, 3.7; 9 1.8‘%(; EO.?, 4.4%
48-59 1 0.3% (0.0,20) 9 18% (0.7,43) 10 2.1% (0.9,4.6)
Sex
Male 17 1.3% (0.7,2.3) 37 28% (1.9,43) 54 41% (2.9,5.7) 0.893
| Female 15 1.0% (0.5,19) 43 33% (2.2,4.8) 58 42% (3.0,5.9)
Governorate
Muscat 2 16% (04,600 9 7.3% (4.3,121) 11 89% (5.8,13.6) <0.001
Dhofar 9 27% (1.5,48) 24 72% (5.7,9.0) 33 9.9% (7.9,12.1)
Al-Dhakhlya 2 06% (0.2,24) 3 1.0% (03,29 5 16% (0.7,3.6)
Al-Shargyah North 3 1.3% (04,3.7) 6 25% (1.1,58) 9 38% (2.0,7.0)
Al-Sharqyah South 1 0.4% (0.1,2.7) 2 08% (02,3.1) 3 12% (0.4,3.5)
Al-Batinah North 2 08% (0.2,29) 8 3.0% (16,56) 10 3.8% (2.2,6.4)
Al-Batinah South 3 12% (04,34) 1 04% (01,29 4 16% (0.6,4.0)
Al-Dhahairah 2 0.7% (0.2,2.7) 5 18% (0.9,35) 7 25% (1.4,4.3)
Al-Buraimy 5 19% (0.9,39) 8 3.0% (1.56.2) 13 49% (2.6,9.1)
Musandam 2 09% (0.3,31) 3 13% (04,43) 5 22% (1.0,5.1)
Al-Wusta 1 03% (0.1,18) 1 03% (2.0,5.7) 12 3.7% (2.1,6.2)
Wealth quintile
Poorest 2 01% (0.0,0.5) 13 15% (05,47) 15 1.6% (0.6,4.7) <0.05
Second 6 09% (0.3,27) 7 09% (0.3,25) 13 1.7% (0.8,3.8)
Middle 10 2.3% (1.1,4.8) 13 24% (1.3,45) 23 47% (3.0,7.3)
Fourth 3 04% (0.1,11) 22 52% (3.3,82) 25 56% (3.6,8.5)
Wealthiest 11 15% (0.7,3.2) 23 41% (25,66) 34 55% (3.7,8.1)
Mother’s education
<5 years 3 09% (0.2,48) 6 13% (04,42) 9 22% (0.8,5.9) <0.05

5 years or more
but not complete 6 1.2% (0.4,38) 12 09% (0.4,2.0)0 18 21% (1.0,4.3)
secondary

Completed
secondary or more 23 1.2% (0.8,2.0) 59 38% (2.8,50) 82 5.0% (4.0,6.3)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not
sum to the total have missing data.

a Percentages weighted for unequal probability of selection among governorates.

® Overweight is defined as having a weight-for-height z-score greater than +2 but less than or equal to +3 standard
deviations from the WHO Child Growth Standards population median; obesity is defined as having a weight-for-height
z-score greater than +3 standard deviations from the WHO Child Growth Standards population median

¢ P value <0.05 indicates that one at least subgroup is significantly different from the others. Chi-square results are
based on overweight or obese.
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Table 29 - Prevalence of underweight in children 0-59 months, by various demographic characteristics.

Moderately

Severe underweight ® underweight ®

Total underweight ©

Chi-
Characteristic n %a 95%Cl n % 95%Cl n % 95% ClI g?,‘;?;‘:
d
Total the) 69 2.4% (1.7,3.3) 266 89% (7.5, 10.5) 335 11.2% (9.6, 13.1)
e (In months
% 21 40% (22,71) 45 7.3% (5.1,10.3) 66 11.3% (8.5, 14.9) 0.145
12-23 77 23% (14 400 44 54% (36.82) 61 7.8% (56 107
2435 11 2.:0% (09.45) 65 11.3% (8.1.156) 76 13.3% (9.8 17.8
36-47 13 22% (11.42) 60 104% (75 14.3% 73 126% (9.4 16.7
s 1859 7° 00% (03.22) 52 106% (7.3.150) 59 11.4% (8.0 16.0
ex
Male 31 1.9% 21.1,3.13 140 9.2% 27.4,11.4 171 11.1% 29.2,13.4; 0.884
ohemale 38 2.8% (1.8 4.3) 126 85% (6.7,108) 164 11.4% (90,142
overnorate
Muscat 4 31% (13,75 9 71% (3.5, 13.8) 13 10.2% (5.6, 17.9) 0.087
Dhofar 6 11% (07.44) 8 52% (3478 24 ed%’ (489d)
Al-Dhakhlya 7 22% (1047} 37 T1i.7% (81 165) 44 13.9% (9.8 19.
Al-Sharqyah North 4 1.7% (0/6.47) 30 124% (81.185) 34 14.0% (9.2 209
Al-Shardvah South 8 31% (15.64) 27 10.6% (65 167) 35 13.7% (9.2 200
Al-Batinah North 6 22% (09.54) 21 7.8% (50 1211) 27 100% (6.6 14.9
Al-Batinah South 5 20% (08 50) 25 98% (63 151) 30 11.8% (7.5 182
Al-Dhahairah 7 24% (1229) 20 76% (49.11.8) 29 101% (6.8 146
Al-Burajmy 6 21% 1044 17 59% (3598 23 80% (51124
Musandarm 6 26% (12.59) 33 145% 9.1,22.; 30 171% (105, 26.3)
WeAal_tWLéSd?ntile 10 3.0% (2T.43) 27 81% (61.10.7) 37 111% (9.3, 13.3)
Poorest 17 4.4% (2.3,84) 46 10.2% (6.4,15.7) 63 14.6% (9.4,21.9) 0.693
i e R Rn R R RS TR
Fourth 11 22% (12.41) 29 85% (59 122) 60 10.7% (7.6 14.8
wolealtiest 9 29% (10.46) 51 80% (54 118 60 102% (7.2 144
other’'s eaucation
= 5 years 8 21% (0.7,56) 21 96% (5.1,17.2) 29 11.6% (6.8, 19.1) 0.964
years or more
but not complete 16 25% (1.3,4.6) 58 89% (6.4,123) 74 11.4% (8.4,15.2)
secondary

completed secondary 43 23% (15,35) 165 8.7% (7.1,10.7) 208 11.0% (9.1,13.3)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

@ Percentages weighted for unequal probability of selection among governorates.

® Underweight is defined as having a weight-for-age z-score less than -2 but greater than or equal to -3 standard
deviations from the WHO Child Growth Standards population median; severe underweight is defined as having a
weight-for-age z-score less than -3 standard deviations from the WHO Child Growth Standards population median

¢ P value <0.05 indicates that one at least subgroup is significantly different from the others. Chi-square results are
based on total underweight.

3.3.10 Anemia, iron deficiency, and iron deficiency anemia

The WHO classifies the population public health severity of anemia as moderate for prevalence
rates of 20.0 — 39.9%*°. Therefore, the prevalence in Oman is on the lower end of the moderate
range (Table 30). Prevalence drops with age. Most governorates, with the exception of Dhofar,
have a prevalence between 20% and 31%. Although the prevalence appears lower in Muscat,
the small number of children recruited produce wide confidence intervals, so that we cannot
conclude that the prevalence is lower in Muscat that in other governorates.
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The wealthiest households have a lower prevalence of anemia compared to the other wealth
quintiles; however, this difference lacks statistical significance. There is no clear association
between mothers’ educational level and the prevalence of anemia in their children.

The prevalence of iron deficiency is substantially lower than that of anemia in the nationwide
estimate as well as in almost all subgroups. The exceptions are the governorate of Dhofar,
where the prevalence of iron deficiency is more than double that of anemia, and in the
wealthiest households, where the prevalence rates are similar.

The prevalence rates of iron deficiency anemia are low overall and in all subgroups. This
is not surprising given the moderate prevalence of anemia and the low prevalence of iron
deficiency. As a result, we can conclude that iron deficiency is not a major contributing factor
in the majority of cases of anemia in young children.

The distribution of hemoglobin values for children is shown in Figure 14. It is symmetric with
the maijority of values above the cut-off point of 11.0 g/dL.

Figure 14 - Distribution of hemoglobin (g/dL) in children 6-59 months
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3.3.11 Sickle cell and beta thalassemia

Sickle cell trait or beta thalassemia were found in 4-5% of children (Table 31). For all children
with HbS present, the amount of HbS indicated sickle cell trait; no child had sickle cell disease.
There were no statistically significant nor substantial differences in the prevalence of either
sickle cell trait or beta thalassemia by age or wealth quintile (analysis not shown). Al-Dhakhlya
and Al-Shargyah North had the highest prevalence rates of sickle cell trait, and Dhofar
Governorate had a markedly higher prevalence of beta thalassemia than other governorates,
although these differences did not reach statistical significance.
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Table 31 - Prevalence of sickle cell trait and beta thalassemia trait in children 6-59 months of age, by governorate

Governorate

Total
Sex

Male

Female
Governorate
Muscat
Dhofar
Al-Dhakhlya
Al-Shargyah North
Al-Shargyah South
Al-Batinah North
Al-Batinah South
Al-Dhahairah
Al-Buraimy
Musandam
Al-Wusta

38

19

0 = W

N
N

O O N W N b~ W

Sickle cell

% 95% CI°
53% (3.4,8.3)
53% (3.0,9.3)
54% (3.0,94)
8.6% (2.9, 22.8)
2.4% (0.3, 16.4)
9.3% (4.8,17.4)
12.1% (4.6, 28.5)
2.8% (0.7,10.7)
41% (1.2, 13.3)
1.9% (0.5,7.6)
3.4% (1.1,9.8)
20% (0.7,54)
0% -

0% -

P value

0.959

n

17
12

O N O W 01 O © W O © =-

%
4.2%

4.6%
3.7%

2.9%
21.4%
0%
3.0%
0%
6.2%
4.8%
3.4%
0%
2.6%
0%

p-thalassemia

95% CI? P value
(2.3,7.4)

(2.4, 8.9) 0.561
(1.8, 7.5)

(0.4, 17.8)

(11.3, 36.9)

(1.0, 8.6)
(1.8, 18.8)
(1.8, 12.4)
(1.1,9.7)

(0.8, 8.6)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing

data.

a Cl=confidence interval calculated taking into account the complex sampling design.

b P value < 0.05 indicates that at least one governorate is statistically significantly different from the others.

3.3.12 Risk factors for anemia

Table 32 shows the association between various factors and anemia in children 6-59 months
of age. Anemia was more common in children with recent diarrehea or fever than in children
without. There is some suggestion that children with recent lower respiratory infection were
also more likely to have anemia, but this association is not statistically significant. Anemia
was much more common in children with inflammation or iron deficiency than in children
without these conditions. On the other hand, there was little association between anemia
and household sanitation facilities, vitamin A deficiency, or beta thalassemia. Although it
appears that children with sickle cell trait are less likely to have anemia, this association lacks

statistical significance.

Table 32 - Correlation between various factors and anemia in children 6-59 months of age.

Characteristic

Child had diarrhea
Yes
No

Child had fever
Yes
No

n

108
489

199
395

% 2 anemic P value
29.9% <0.05
22.4%

29.0% <0.01
21.6%
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Characteristic n

Child had lower respiratory infection

Yes 44

No 548
Child’s household has adequate sanitation

Yes 81

No 518
Child has inflammation

Yes 46

No 89
Child iron deficient

Yes 42

No 93
Child vitamin A deficient

Yes 18

No 117
Child vitamin D insufficient or deficient

Yes 85

No 38
Child has sickle cell trait or disease

Yes 1

No 99
Child has beta thalassemia trait

Yes 4

No 96

% 2 anemic

30.5%
23.3%

24.4%
23.7%

21.8%
9.7%

29.0%
10.2%

14.5%
11.8%

12.9%
8.4%

2.8%
10.9%

10.3%
10.5%

P value

0.148

0.860

<0.01

<0.001

0.567

0.058

0.114

0.967

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing

data.

a Percentages weighted for unequal probability of selection among governorates.

3.3.13 Risk factors for iron deficiency.

Iron deficiency was not statistically significantly associated with most of the factors shown in
Table 33. Nonetheless, the prevalence of iron deficiency was somewhat higher in children
who had lower respiratory infection in the two weeks prior to the survey than in children who
had not. In addition, children with beta thalassemia were significantly more likely to have iron

deficiency.

Table 33 - Correlation between various factors and iron deficiency in children 6-59 months of age.

Characteristic
Child had diarrhea
Yes
No
Child had fever
Yes
No
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n

19
106

25
100

% 2 iron deficient

12.2%
9.4%

9.3%
10.1%

P value

0.472

0.781



Characteristic n % 2 iron deficient P value

Child had lower respiratory infection

Yes 13 17.9% 0.059
No 110 9.2%

Child’s household has adequate sanitation
Yes 28 12.9% 0.183
No 97 9.0%

Child has inflammation
Yes 22 9.6% 0.805
No 103 10.4%

Child vitamin A deficient
Yes 19 13.4% 0.301
No 106 9.9%

Child vitamin D insufficient or deficient
Yes 77 11.1% 0.185
No 39 7.7%

Child has sickle cell trait
Yes 4 14.2% 0.492
No 94 9.3%

Child has beta thalassemia
Yes 7 24.0% <0.05
No 91 8.9%

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

a Percentages weighted for unequal probability of selection among governorates.

3.3.14 Vitamin A deficiency

The ANOVA analysis of mean RBP by inflammation category, as recommended by Thurnham
et al*®, resulted in using a cut-off of 0.73 ymol/L to define low RBP. WHO classifies vitamin
A deficiency as a mild public health problem with a prevalence of 2-9%, as a moderate
problem with a prevalence 10-19%, and a severe problem with a prevalence of 20% or more.
According to this classification, vitamin A deficiency is a mild public health problem in Omani
children (Table 34). The prevalence is much higher in children 6-11 months of age than in
older age groups. In Al-Shargyah South the prevalence would be classified as a moderate
public health problem. In Al-Wusta, the prevalence would be classified as severe. Although
not statistically significant, there is a trend of decreasing prevalence of vitamin A deficiency
with increasing household wealth and increasing level of mother’s education. Figure 15 shows
that the distribution of RBP values for children is roughly symmetric.
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Table 34 - Prevalence of vitamin A deficiency in children 6-59 months, by various demographic characteristics.

Characteristic n % a with VAD ® 95% ClI © Chi-Square p-value ¢
Total 120 9.5% (7.5,12.1)
Age (in months)
6-11 9 23.5% (10.8, 43.8) <0.01
12-23 15 3.0% (1.6, 5.6)
24-35 31 8.2% (5.1,12.7)
36-47 36 10.0% (6.7, 14.8)
48-59 29 12.9% (8.0, 20.1)
Sex
Male 66 9.9% (6.8, 14.1) 0.802
Female 54 9.2% (6.4, 13.1)
Governorate
Muscat 4 9.5% (4.1, 20.6) <0.001
Dhofar 8 8.6% (5.5, 13.2)
Al-Dhakhlya 12 10.0% (6.1, 16.0)
Al-Sharqyah North 8 7.6% (3.6, 15.4)
Al-Shargyah South 23 18.9% (12.9, 26.7)
Al-Batinah North 8 8.1% (4.3, 14.8)
Al-Batinah South 10 10.0% (3.9, 23.2)
Al-Dhahairah 1 1.0% (0.2,5.1)
Al-Buraimy 6 5.0% (2.3, 10.3)
Musandam 10 11.9% (7.1, 19.3)
Al-Wusta 30 31.9% (22.2, 43.5)
Wealth quintile
Poorest 32 11.6% (6.0, 21.2) 0.081
Second 32 16.1% (11.0, 22.9)
Middle 20 8.3% (4.4,15.1)
Fourth 19 7.6% (4.3, 13.3)
Wealthiest 16 7.0% (3.7, 12.8)
Mother’s education
< 5 years 24 13.6% (6.6, 25.8) 0.121
5 years or more but not complete 35 12.0% (7.4,19.0)
secondary
Completed secondary or more 53 7.4% (5.3,10.4)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

a Percentages weighted for unequal probability of selection among governorates.

b VAD = Vitamin A deficiency, defined as RBP adjusted for inflammation <0.73 pmol/L. This cut-off used because
linear regression equation between retinol by HPLC and RBP by ELISA is RBP = 0.03 + 1 x Retinol.

¢ Cl=confidence interval calculated taking into account the complex sampling design.
d P value <0.05 indicates that at least one subgroup is statistically significantly different from the others.
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Figure 15 - Distribution of plasma retinol binding protein in children 6-59 months
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3.3.15 Vitamin D deficiency and insufficiency

The prevalence of vitamin D deficiency and insufficiency in Omani children is elevated (Table
35). The prevalence of insufficiency seems to increase with age, while the prevalence of
deficiency is highest in children 6-11 months of age. However, these differences are not
statistically significant. The prevalence of deficiency differs widely among governorates, but,
with the exception of the low estimate in Al-Dhahairah, the prevalence of insufficiency is roughly
similar in governorates. There is no statistically significant association nor any apparent trend
between the prevalence of vitamin D insufficiency and deficiency and household wealth or
mother’s educational level.
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3.3.16  Correlation between micronutrient deficiencies and growth indices

As showninTable 36 below, the only statistically significantassociations between a micronutrient
deficiency and a growth index are those between vitamin A deficiency and underweight and
iron deficiency and overweight.

Table 36 - Correlation between various micronutrient deficiencies and growth indices.

0/ a
Characteristic N % 2 Stunted vaTu - W;/;tl d P value %v‘:"l;:;gter- vaII:u . ogreroél:’ozisgeht P value
Child anemic
Yes 581 12.5% 0.179 8.0% 0.700 12.0% 0.418 2.9% 0.899
No 1893 10.3% 8.7% 10.5% 3.0%
Child iron deficient
Yes 124 6.4% 0.198 3.4% 0.057 6.2% 0.113 7.3% <0.01
No 939 9.8% 8.6% 11.3% 2.0%
Child vitamin A deficient
Yes 117 4.5% 0.104 5.5% 0.446 3.4% <0.05 1.0% 0.243
No 946 10.0% 8.2% 11.5% 2.8%
Child vitamin D insufficient or deficient
Yes 629 9.5% 0916 7.0% 0.169 10.0% 0.430 2.1% 0.947
No 388 9.8% 10.2% 12.1% 2.0%

Note: The N’s are un-weighted denominator of all children with characteristic.
a Percentages weighted for unequal probability of selection among governorates.

There is no statistically significant difference in vitamin D status between children with different levels of sun exposure
index (Table 37).

Table 37 - Association between sun exposure and vitamin D deficiency in children 6-59 months of age.

Sun exposure Vitamin D deficient Vitamin D insufficient Optimal vitamin D
index n %2 n %2 n %2 P value
0 4 13.2% 13 46.1% 12 40.7%
0.01-20.0 28 8.2% 204 55.8% 145 36.0% 0.715
>20 26 9.4% 209 59.1% 127 31.5%

@ Percentages weighted for unequal probability of selection in governorates

3.3.17 Physical activity and sleep patterns

Table 38 shows various indicators of physical activity and sleep patterns in children. Overall,
children watch somewhat less than 2 hours of television or video per day on average, and
play video or computer games for one-half hour. Close to two-thirds watch television never
or rarely while eating, and about one-quarter have a television in their bedrooms. Children
average more than 10 hours of sleep on both weekdays and weekends. Children walk in their
neighborhoods a few days per week and play outdoors for more than 30 minutes on almost 5
days per week. Few children participate in organized physical activities, but the majority are
reported to like outdoor activities. Mothers of most children report their children of average
physical activity. More than one-half of children are cared for at home, and most others are
cared for by friends or family members. An analysis of physical activity and sleep variables by
governorate is shown in table 5-1 in Appendix 5.
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Table 38 - Physical activity and sleep patterns in children less than 5 years of age

Characteristic n Mean or %? 95% CI
Hours of television or video watching per day (mean) 1757 1.7 (1.6, 1.9)
Hours of video or computer games per day (mean) 1753 5 (0.4, 0.6)
Watch television while eating
No or rarely 1163 64.3% (60.5, 68.1)
1 meal per day 440 23.4% (20.3, 26.8)
2 meals per day 98 7.0% (5.4,9.1)
3 or more meals per day 63 5.0% (3.7,6.7)
Television or computer in bedroom
Yes 511 27.9% (241, 32.0)
No 1249 72.1% (68.0, 75.9)
Hours sleep per 24-hour period on weekdays (mean) 1773 10.4 (10.2, 10.5)
Hours sleep per 24-hour period on weekends (mean) 1771 10.8 (10.6, 11.0)
Days in past 7 days walked in neighborhood (mean) 1710 29 (2.6, 3.1)
Days in past 7 days played outdoors 30+ minutes (mean) 1705 4.8 (4.6, 5.0)
Organized physical activity in typical week
Yes 237 13.9% (11.3,17.0)
No 1535 86.1% (83.0, 88.7)
Likes physical activity and outdoor playing
Does not like 16 1.0% (0.6, 1.9)
Likes 937 45.9% (42.3, 49.5)
Likes a lot 806 53.0% (49.4, 56.7)
Mother ranks child’s activities relative to other children
Alot less active 5 0.1% (0.0, 0.5)
Less active 57 4.1% (2.8,6.0)
Same 1431 76.3% (73.2,79.1)
More active 242 17.5% (14.9, 20.5)
A lot more active 25 2.0% (1.3,3.2)
Type of child care facility typically attends
None, stays at home 908 53.3% (49.1, 57.5)
Informal (family, friends) 626 32.2% (28.5, 36.0)
Day care <8 hours 93 5.0% (3.6, 7.0)
Day care 8+ hours 7 0.6% (0.2, 1.5)
Preschool 115 8.5% (6.6, 10.8)
Other® 7 0.4% (0.2,1.0)

@ Percentages weighted for unequal probability of selection in governorates
® Includes private home, disable care, and Quran school

3.3.18 Sun exposure

Table 39 shows indicators of sun exposure in children. Most children do not usually protect
their heads or arms from the sun when outdoors. Slightly less than two-thirds spend 1 hour
or more each day outside in the sun, and very few use sunscreen when outdoors. More than
one-half had a sun exposure index of 20 or greater. An analysis of sun exposure variables by
governorate is shown in table 5-2 in Appendix 5.
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Table 39 - Sun exposure in children less than 5 years of age.
Characteristic
Child’s head usually protected from sun when outside
Never/rarely
Sometimes
Most of the time
All the time
How usually protect child’s head from sun
Scarf/headcloth
Hat
Child’s arms usually protected from sun when outside
Never/rarely
Sometimes
Most of the time
All the time
How much time per day typically child spend under the sun
None
1-29 minutes
30-59 minutes
1-2 hours
More than 2 but less than 3 hours
More than 3 hours
Child usually has sunscreen
Never/rarely
Sometimes
Most of the time
All the time
Child’s skin color
Very white
White
Olive
Dark
Very dark/black
Sun index
20+
0.01-19.9
0

1339
334
41
71

45
409

653
870
148
114

59
275
423
553
233
233

1763
19

686

899

177
16

821
862
94

Mean or %?

76.3%
18.9%
1.4%
3.3%

8.4%
91.6%

37.4%
53.5%
3.8%
5.3%

3.1%
13.9%
20.8%
30.7%
12.0%
19.5%

99.2%
0.6%
0.1%
0.1%

0.2%
40.0%
46.5%
11.9%

1.4%

52.6%
43.0%
4.5%

95% ClI

(73.0, 79.3)
(16.3, 21.8)
(1.0, 2.2)
(2.4, 4.6)

(5.8, 12.2)
(87.8,94.2)

(33.7, 41.3)
(49.4, 57.5)
(2.8, 5.1)
4.1,6.9)

(2.0, 4.7)
(11.6, 16.6)
(18.4, 23.4)
(27.8, 33.8)
(10.3, 14.0)
(16.5, 22.9)

(98.6, 99.5)
(0.4, 1.2)
(0.0, 0.5)
(0.0, 0.5)

(0.1, 0.6)
(36.3, 43.9)
(42.6, 50.3)
(9.7, 14.6)
(0.6, 3.3)

(49.0, 56.2)
(39.5, 46.5)
(3.2,6.1)

a Percentages weighted for unequal probability of selection in governorates
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3.3.19 Comparison to 2009 nutrition survey of children less than 5 years of age

Raw data from the 2009 survey assessing the nutritional status in children less than 5 years
of age was reformatted for comparison to the results of the ONNS. At the time of the 2009
survey, there were only 10 governorates. For this reason, the ONNS 2017 results from the
governorates of Al-Dhahairah and Buraimy were combined into one stratum to match the
stratification of the 2009 sample, and sampling weights were recalculated. Because the
authors did not have access to the original method of calculating sampling weights for the
2009 survey, they were recalculated from the number of Omani children less than 5 years of
age from the 2010 census in each of the 10 governorates using the same method used in the
ONNS. Non-Omani households included in the 2009 survey were excluded from this analysis.
For the ONNS, the changes in stratification resulted in some minor differences in both the
point estimates of prevalence and the measures of precision from the definitive ONNS results
presented elsewhere in this report.

Results from the 2009 survey and the 2017 ONNS along with p-values for any differences
are shown in Table 40. Stunting, wasting, overweight and obesity, and underweight have
increased slightly, albeit without statistical significance. In contrast, the prevalence of anemia
in young children has declined substantially. The prevalence of many feeding behaviors has
improved, while others have declined. Early initiation of breastfeeding was common in both
surveys, and exclusive breastfeeding was uncommon in both. The prevalence of continued
breastfeeding at 1 year is unchanged. More children have appropriately-timed introduction of
solid foods in the 2017 ONNS than in the 2009 survey. Dietary diversity is somewhat improved,
but the minimum meal frequency has deteriorated leading to a decline in the prevalence of
minimum acceptable diet.

The prevalence of eating an iron-rich diet has increased between 2009 and 2017. Although
the proportion of children who have ever breastfed has declined and this decline is statistical
significant, the change is minimal. Like continued breastfeeding at 1 year, the prevalence
of continued breastfeeding at 2 years has changed little. In contrast, age-appropriate
breastfeeding has become substantially more common; however, predominant breastfeeding
has declined. Although it appears that bottle feeding is somewhat more common in the 2017
ONNS, this change is not statistically significant. Adequate milk feeding of non-breastfed
children appears to have declined a great deal.

Relatively few governorate-specific estimates of the prevalence of stunting, wasting, or
overweight and obesity differed with statistical significance between the 2009 survey and 2017
ONNS (Table 41). Moreover, in most cases the differences were minimal. However, this was
not true for anemia, which declined substantially in all governorates except Al-Sharqya South.
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Table 40 - Comparison of available indicators in children between 2009 nutrition survey and 2017 ONNS.

2009 survey (N=8602) ONNS 2017 (N=3116)
Indicator n Prevalence 95% CI n Prevalence 95% CI P value

Anthropometric indices

Stunting 781 10.0% (7.5,13.3) 319 11.0% (9.5,12.8) 0.555

Wasting 498 6.7% (5.3,84) 227 8.7% (7.3,10.4) 0.069

Overweight and obesity 185 2.4% (1.6,3.8) 80 3.4% (2.6,4.4) 0.228

Underweight 633 8.2% (5.9,11.1) 297 11.0% (9.3,13.0) 0.104
Micronutrient status

Anemia 3715 53.4% (44.8,61.7) 599 23.7%  (21.3,26.2) <0.001
Feeding behaviors

Early initiation of 2577 82.7% (79.0, 85.9) 1049 81.7%  (78.7,84.4) 0.662

breastfeeding

Exclusive breastfeeding 78 13.9% (7.4,24.7) 84 23.2%  (17.3,30.3) 0.121

1Continued breastfeeding at 458 80.5% (75.0, 85.0) 175 80.1% (71.2,86.8) 0.940

Inilri?:lruction of solid food 219 85.2% (75.3,91.6) 159 95.6%  (91.6,97.7) <0.01

Minimum dietary diversity 1996 66.9% (60.2, 73.0) 688 80.8%  (77.7,83.6) <0.001

Minimum meal frequency 2509 84.2% (74.0,90.9) 357 64.9% (59.6, 69.9) <0.01

Minimum acceptable diet 1716 57.5% (50.7, 64.0) 277 474%  (425,52.3) <0.05

At iron-rich for fortified food 2421 80.7% (70.5,87.9) 875 90.6%  (88.1,92.6) <0.01

Ever breastfed 3050 99.2% (98.2,99.6) 1256 96.1%  (94.4,97.3) <0.001

gontinued breastfeeding at 268 46.2% (29.9,63.3) 106 47.4%  (38.4,56.5) 0.907

Agee:aar;propriate 276 8.4% (6.1,11.6) 706 57.1%  (53.4,60.7) <0.001

breastfeeding

Predominant breastfeeding 434 94.1% (90.3,96.5) 133 33.4% (26.5, 41.1) <0.001

Bottle fed in past 24 hours 1298 44.0% (34.4,54.0) 656 53.6% (49.2,57.9) 0.092

Adequate milk feeding 599 80.1% (71.0, 86.8) 131 449%  (37.9,52.1) <0.001

Table 41 - Comparison of governorate-specific prevalence rates of stunting, wasting, overweight/obesity, and
anemia in children between 2009 nutrition survey and 2017 ONNS.

Prevalence of Prevalence of Prevalence of :
stunting wasting overweight/obesity Frevalence of anemia
ONNS P ONNS P ONNS P ONNS P
Governorate 2009 5417" yajye 2009 2917 value 2909 2017 value 2999 2017 value
Muscat 51% 10.3% 0.118 42% 95% 0.167 3.7% 8.6% <0.05 54.9% 18.1% <0.01
Dhofar 27% 6.4% <005 2.0% 53% <001 83% 9.2% 0504 44.0% 15.4% <0.001

Al-Dhakhlya 82% 11.5% 0.061 8.9% 10.4% 0.656 0.4% 1.0% 0.075 68.1% 29.5% <0.001

Al-Shargyah  18.2% 21.1% 0.325 10.4% 9.0% 0.630 1.7% 1.9% 0.833 52.7% 25.4% <0.001
North

Al-Sharqgyah  20.1% 14.7% 0.462 7.5% 9.6% 0470 0.6% 1.4% 0.299 21.6% 23.5% 0.776
South

Al-Batinah 91% 87% 0830 52% 71% 0.272 2.6% 2.5% 0.940 49.0% 23.0% <0.001
North

Al-Batinah 89% 10.3% 0508 81% 8.7% 0806 1.8% 0.4% 0.125 74.9% 25.7% <0.001
South

Al-Dhahairah/ 8.9% 10.2% 0.417 7.7% 11.1% <0.05 1.2% 3.4% <0.01 58.7% 26.3% <0.001

Al-Buraimy
Musandam 16.0% 15.5% 0.891 9.8% 10.6% 0.847 8.0% 1.0% <0.01 62.1% 22.3% <0.001
Al-Wusta 22.0% 17.0% 0.203 4.9% 6.3% 0401 7.3% 24% <0.05 52.8% 23.3% <0.01
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3.4 Non-pregnant women of reproductive age
3.4.1 Characteristics

Non-pregnant women 15-49 years of age in the survey sample are described in Table 42. All
age groups are approximately equally represented with the exception of the oldest age group
45-49 years of age. Most women had completed secondary school or higher. Although a
large number of women had never been pregnant or given birth, one-quarter of women had
been pregnant or given birth five times or more. Almost one-half of women had given birth in
the past 2 years, and more than one-third were currently breastfeeding a child.

Table 42 - Description of non-pregnant women 15 - 49 years.

Characteristic Number of women % 2 95% CI®
Age (in years)
15-19 767 17.6% (16.1,19.1)
20-24 717 16.5% (15.0, 18.1)
25-29 702 15.7% (14.1,17.5)
30-34 637 13.6% (12.1,15.2)
35-39 640 15.3% (13.7,17.1)
40-44 499 13.2% (11.9, 14.6)
45-49 325 8.1% (7.1,9.3)
Wealth Quintile
Poorest 682 9.0% (7.4,10.9)
Second 796 18.4% (16.2, 20.9)
Middle 774 18.7% (16.2, 21.3)
Fourth 858 21.2% (18.8, 23.8)
Wealthiest 1120 32.7% (29.1, 36.4)
Mother’s education
< 5years 520 8.5% (7.3, 9.8)
5 years or more but not complete secondary 1225 27.5% (25.6, 29.5)
Completed secondary or more 2534 64.1% (61.6, 66.4)
Marital Status
Never married 1607 38.3% (36.4, 40.3)
Currently married 2506 57.7% (55.7, 59.6)
Widowed 70 1.7% (1.3, 2.3)
Divorced or separated 110 2.3% (1.8, 2.9)
Number of times been pregnant ©
0 1781 42.0% (40.0, 44.0)
1-2 719 15.1% (13.6, 16.8)
3-4 643 15.3% (14.0, 16.8)
5-6 516 12.6% (11.3, 14.2)
7+ 617 14.9% (13.5, 16.5)
Number of times given birth ¢
0 1625 40.2% (38.2,42.3)
1-2 775 17.5% (15.7,19.4)
3-4 692 17.3% (15.6, 19.2)
5-6 506 12.5% (11.2, 14.0)
7+ 505 12.5% (11.2, 14.0)
Given birth in past 2 years °©
Yes 1159 44.9% (42.5,47.4)

No 1300 55.1% (52.6, 57.5)
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Characteristic Number of women % ? 95% CI ®
Currently breastfeeding a child ¢
Yes 955 37.7% (35.0, 40.5)
No 1500 62.3% (59.5, 65.0)

a Percentages weighted for unequal probability of selection between governorates.

b Cl=confidence interval calculated taking into account the complex sampling design.
¢ Among currently married women

d Among currently married women who reported a prior pregnancy

e Among currently married women who reported a prior birth

3.4.2 Dietary diversity and consumption of vitamins and supplements

Women had, on average, eaten more than six food groups in the past 24 hours, and a large
majority met the minimum requirements for dietary diversity (Table 43). Women ate fruit and
vegetables relatively frequently (Figure 16). However, starchy foods were eaten much more
frequently. Beans and other pulses were not frequently eaten. Consumption of dairy products
was common. Heavily processed foods, such as processed meat and cold cereals, were not
frequently eaten. A relatively small proportion of women frequently ate food from fast food
restaurants, or foods such as french fries or sugary foods. Fruit juice, drinks with added
sugar, sports drinks, energy drinks, and sweetened fruit drinks were not frequently consumed.
Coffee or tea with sugar was consumed more frequently than coffee or tea without sugar.
Relatively few women had taken iron, folic acid, vitamin D, calcium, vitamin A or multi-vitamin
supplements during the six months prior to the survey (Figure 17).

Table 43 - Measures of dietary diversity in non-pregnant women 15 - 49 years

Characteristic n (%?) Mean or % 95% CI°
Number of MDD-W ¢food groups consumed (mean) 4250 6.35 (6.2,6.4)
Meets minimum dietary diversity (MDD-W, 5+ food groups)
Yes 3581 85.3% (83.5, 86.9)
No 669 14.7% (13.1, 16.5)

Note: The n’s are un-weighted denominators for each subgroup; subgroups that do not sum to the total have missing
data.

a Percentages weighted for unequal probability of selection between governorates.
b Cl=confidence interval calculated taking into account the complex sampling design.

¢ MDD-W = Minimum dietary diversity for women as recommended in FAO and FHI 360. Minimum Dietary Diversity
for Women: A Guide for Measurement. Rome: FAO. 2016.
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Figure 16 - Daily frequency of consumption of various food groups in non-pregnant women 15-49 years of age.
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Figure 17 - Proportion of non-pregnant women 15-49 years of age who took various supplements in past 6
months.
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3.4.3 Knowledge and use of fortified foods

Only about one-fifth of women reported having heard of fortified flour, but among these women,
almost three-quarters reported using fortified flour (Table 44). Half of the women reported a
general comment that fortified flour improves health, but much fewer gave the specific answers
that fortified flour prevents anemia or iron deficiency. Alarger proportion of women had heard of
iodized salt, and almost three-quarters reported always using iodized salt. As with the question
on flour, the majority of women gave a general comment that iodized salt improves health, but
fewer provided specific benefits of the use of iodized salt. A summary of indicators of dietary
adequacy, micronutrient supplementation, and knowledge of fortified foods by governorate is
given in table 6-1 in Appendix 6.

Table 44 - Knowledge about and use of fortified foods among non-pregnant women 15 - 49 years

Characteristic n %? 95% CIP
Has heard of fortified flour
Yes 822 19.7% (18.1, 21.5)
No 3065 69.5% (67.2, 71.7)
Don’t know 404 10.8% (9.3, 12.4)
Uses fortified flourc
Always 561 71.3% (66.9, 75.4)
Usually 60 5.9% (4.2,8.2)
Sometimes 110 10.9% (8.3, 14.0)
Never 44 5.7% (3.9, 8.3)
Don’t know 41 6.2% (4.3, 8.8)
Mention that fortified flour...°
Improves health 480 59.4% (54.7, 63.9)
Prevents anemia 69 7.7% (5.6, 10.4)
Prevents iron deficiency 105 11.0% (8.7, 13.8)
Has heard of iodized salt
Yes 2389 61.5% (59.1, 63.9)
No 1677 33.1% (30.9, 35.4)
Uses iodized salt®
Always 1724 72.0% (68.9, 74.8)
Usually 130 4.3% (3.3,5.4)
Sometimes 252 10.2% (8.5, 12.2)
Never 147 6.2% (5.1,7.6)
Don’t know 135 7.3% (6.0, 9.0)
Mentioned that iodized salt...c
Prevents iodine deficiency 604 20.6% (18.5, 22.8)
Improves intelligence 66 2.4% (1.8, 3.3)
Prevents vitamin deficiency 128 4.5% (3.6, 5.8)
Improves health status 904 34.2% (31.7, 36.8)
Improves thyroid 61 3.7% (2.7, 5.0)

Note: The n’s are un-weighted denominators for each subgroup; subgroups that do not sum to the total have missing
data.

a Percentages weighted for unequal probability of selection between governorates.

b Cl=confidence interval calculated taking into account the complex sampling design.
¢ Denominator includes only women who reporting having heard of fortified flour or salt, respectively
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3.4.4 Undernutrition and overweight

The prevalence of undernutrition and overweight, as measured by BMI, is shown in Figure
18. Overall, undernutrition is somewhat elevated in Omani women and is worse in younger
women (see Table 45). Although statistically significant, differences among governorates are not
pronounced. The prevalence of undernutrition does not show a statistically significant association
with household wealth.

Overweight and obesity are very common in Omani women (Figure 18). The prevalence
increases with age, but unlike undernutrition, does show some differences by governorate,
with governorate-specific estimates ranging from 47.5% to 74.2%. There appears to be no
strong correlation of the prevalence of overweight and obesity with household wealth. In
general, the indicators of waist circumference and waist-hip ratio show a similar picture of
overweight as BMI (Table 46). However, there is a stastistically significant increase in the
proportion of women with substantially increased waist circumference and high waist-hip ratio
with increasing household wealth.

The distribution of BMI values in women is shown in Figure 19. Itis readily apparent how large
the proportion of women with elevated BMI is.

Figure 18 - Underweight and overweight based on BMI in non-pregnant women 15-49 years of age.
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Figure 19 - Distribution of BMI values in non-pregnant women 15-49 years of age.
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3.4.5 Risk factors for overweight and obesity

Although the time spent watching video or playing computer games and participation in
organized physical activity are both associated with overweight/obesity with statistical
significance, the associations are the opposite of those expected (Table 47). Other possible
risk factors, such as watching television while eating, getting insufficient sleep, or sitting more
than 4 hours per day, do not show much association.

Table 47 - Correlation between various factors and overweight and obesity in non-pregnant women 15-49 years
of age.

Characteristic N % 2 overweight or obese P value
Average hours per day watching video or playing computer games

>2 hours 1061 56.2% <0.05
<=2 hours 1425 61.7%

Ever watch television while eating
Yes 587 58.5% 0.668
No 1926 59.6%

Sleeps < 7 hours per night
Yes 387 60.0% 0.717
No 2120 59.0%

Participates in organized physical activity in typical week
Yes 866 65.0% <0.001
No 1655 55.7%

Average hours per day sitting
>4 hours 1183 59.9% 0.745
<=4 hours 1245 59.2%

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing data.
a Percentages weighted for unequal probability of selection among governorates.
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3.4.6 Anemia, iron deficiency, and iron deficiency anemia

More than one-quarter of non-pregnant women 15-49 years of age are anemic (Table 48).
The prevalence of anemia differs by age, but there is no clear trend. There are statistically
significant differences in the prevalence of anemia between governorates; however, some of
the governorates with the highest prevalence rates of anemia in women are not the same as the
governorates with the highest prevalence rates of anemia in children. There is little difference in
the prevalence of anemia in women between household wealth quintiles.

In women the prevalence of iron deficiency is much higher than it is in children, and it is
more similar to the prevalence of anemia. There is no apparent trend by age, nor are there
statistically significant differences among governorates. Although there are statistically
insignificant differences among wealth quintiles, there is no clear trend in the association
between the prevalence of anemia and household wealth.

Iron deficiency may contribute to up to one-half of anemia in women.

The prevalence of iron deficiency anemia shows no progressive trend with age despite, some
statistically significant differences. Governorates also show differences with Al-Dhahairah &
Musandam having the highest prevalence rates of iron deficiency anemia. And as with iron
deficiency, there are some differences in prevalence by household wealth, but no progressive
change in the prevalence of iron deficiency anemia with increasing household wealth.

Figure 20 below shows the distribution of hemoglobin values in non-pregnant women 15-49
years of age. The distribution is normal in shape and shows that very few women have severe
anemia.
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Figure 20 - Distribution of hemoglobin values in non-pregnant women 15-49 years of age.
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3.4.7 Sickle cell trait and beta thalassemia

Sickle cell trait or beta thalassemia were found in about 3-5% of non-pregnant women (Table
49). There were no statistically significant nor substantial differences in the prevalence of
either condition by age or wealth quintile (analysis not shown). As in children, the prevalence
rates of sickle cell trait were highest in Al-Dhakhlya and Al-Sharqyah North. Unlike in children,
Dhofar Governorate did not have an elevated prevalence of beta thalassemia.

Table 49 - Prevalence of sickle cell trait and beta thalassemia in non-pregnant women 15-49 years of age, by
governorate.

Sickle cell B thalassemia
Governorate n % 95% CI? n % 95% CI?

Total 53 4.7% (3.2,7.0) 43 2.8% (1.8,4.4)
Muscat 7 4.6% (2.1,9.7) 5 3.3% (1.2, 8.8)
Dhofar 0 0% - 7 4.6% (2.3,8.9)
Al-Dhakhlya 11 12.0% (5.9, 22.8) 3 3.3% (1.2,8.4)
Al-Shargyah North 13 9.8% (4.7, 19.6) 3 2.3% (0.7,7.0)
Al-Shargyah South 2 1.4% (0.4,5.2) 0 0% -
Al-Batinah North 4 3.2% (1.0,9.9) 4 3.2% (1.1,9.3)
Al-Batinah South 3 21% (0.7,6.2) 4 2.8% (0.9,9.0)
Al-Dhahairah 5 3.6% (1.4,8.9) 1 0.7% (0.1,5.2)
Al-Buraimy 8 5.2% (2.5, 10.7) 7 4.6% (1.8, 11.3)
Musandam 0 0% - 9 8.4% (3.9,17.4)
Al-Wusta 0 0% - 0 0% -

P value® 0.357 0.378

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing data.
a Cl=confidence interval calculated taking into account the complex sampling design.

b P value <0.05 indicates that at least one governorate is statistically significantly different from the others.
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3.4.8 Risk factors for anemia

Inflammation was somewhat more common in women than in children: 1018 (67.9%) of
women had normal CPR and AGP; 252 (16.5%) had elevated CRP and normal AGP; 146
(8.8%) had both elevated CRP and AGP; and 102 (8.9%) had normal CRP and elevated AGP.
Table 50 shows the association between inflammation and other factors and anemia in nn-
pregnant women 15-49 years of age. Unlike in children, women with inflammation did not
have a statistically significantly higher prevalence of anemia. Surprisingly, women living in
households with inadequate sanitation had a lower prevalence of anemia. Anemia is much
more common in iron deficient women than in women without iron deficiency and more
common in women with folate deficiency than in women without. Although anemia is also
substantially more common in women with vitamin A deficiency, the very small number of
women with this vitamin deficiency precludes statistical significance. Vitamin D deficiency is
not associated with a higher prevalence of anemia. Women with sickle cell trait did not have
a higher prevalence of anemia than women without; however, women with beta thalassemia
had more than double the prevalence of anemia than women without beta thalassemia.

Table 50 - Correlation between various factors and anemia in non-pregnant women 15-49 years of age.

Characteristic n % 2 anemic P value

Woman’s household has inadequate sanitation
Yes 123 23.2% 0.051
No 973 28.6%

Woman is overweight or obese
Yes 608 26.5% 0.124
No 476 29.3%

Woman has inflammation
Yes 109 24.3% 0.313
No 228 21.4%

Woman is iron deficient
Yes 197 53.6% <0.001
No 140 12.1%

Woman is vitamin A deficient
Yes 3 33.1% 0.541
No 334 22.4%

Woman is vitamin D deficient or insufficient
Yes 238 21.8% 0.589
No 98 23.2%

Woman is folate deficient
Yes 49 31.2% <0.1
No 284 21.4%

Woman is vitamin B2 deficient
Yes 45 20.9% 0.631
No 289 22.9%

Woman has sickle cell trait or disease
Yes 9 14.4% 0.328
No 305 22.5%

Woman has beta thalassemia trait
Yes 21 48.0% <0.001
No 293 21.3%

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing data.

a Percentages weighted for unequal probability of selection among governorates.
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3.4.9 Risk factors for iron deficiency

Unlike in children, many factors analyzed were statistically significantly associated with
iron deficiency in non-pregnant women (Table 51). Overweight and obese women had a
substantially lower prevalence of iron deficiency than non-overweight women. Although
vitamin A deficiency also appears to be associated with iron deficiency, the number of women
with vitamin A deficiency is so small that no statistical significance was demonstrated for this
association. Women with vitamin D insufficiency or deficiency, or folate deficiency had higher
prevalence rates of iron deficiency. Women with sickle cell trait or beta thalassemia were less
likely to have iron deficiency, although this association was statistically significant only for
sickle cell trait.

Table 51 - Correlation between various factors and iron deficiency in non-pregnant women 15-49 years of age.

Characteristic n % 2 with irondeficiency P value

Woman’s household has adequate sanitation

Yes 358 26.8% 0.077
No 48 19.4%

Woman is overweight or obese
Yes 222 22.7% <0.05
No 182 30.5%

Woman has inflammation
Yes 126 25.5% 0.735
No 280 24.5%

Woman is vitamin A deficient
Yes 4 46.6% 0.240
No 402 24.8%

Woman is vitamin D deficient or insufficient
Yes 296 28.0% <0.05
No 108 20.6%

Woman is folate deficient
Yes 60 37.2% <0.01
No 339 23.4%

Woman is vitamin B1, deficient
Yes 49 24.0% 0.769
No 351 25.2%

Woman has sickle cell trait
Yes 9 12.7% <0.05
No 376 25.5%

Woman has beta thalassemia
Yes 5 11.1% 0.103
No 380 25.3%

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

a Percentages weighted for unequal probability of selection among governorates.
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3.4.10 Vitamin A deficiency

Vitamin A deficiency was found in only 8 (0.2%; 95% CI: 0.1, 0.4) non-pregnant women 15-49
years of age. Because it is so rare, no subgroup analysis is warranted. The distribution of
RBP values is shown in Figure 21 below.

Figure 21 - Distribution of RBP values in non-pregnant women 15-49 years of age.
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3.4.11 Folate deficiency

Folate deficiency is present in roughly one in ten Omani women (Table 52). It is highest
in younger women who are most likely to become pregnant. The prevalence also differs
widely among governorates, with the highest prevalence in Dhofar and Al-Sharqyah South.
However, there is little difference in folate deficiency by household wealth.

Table 52 - Prevalence of folate deficiency? in non-pregnant women 15-49 years of age, by various demographic
characteristics

Characteristic n %" 95% ClI° p-value ¢

Total 178 11.6% (9.1, 14.7)
Age (in years)

15-19 24 13.7% (9.0, 20.3) <0.05

20-24 44 18.8% (12.5, 27.3)

25-29 31 11.1% (7.1,17.0)

30-34 27 9.6% (5.8, 15.5)

35-39 22 9.3% (5.3, 15.6)

40-44 20 10.0% (6.1, 15.8)

45-49 10 6.1% (3.1, 11.7)
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Characteristic n %" 95% ClI° p-value ¢

Governorate
Muscat 18 11.8% (6.8, 19.9) <0.001
Dhofar 74 47.7% (36.4, 59.3)
Al-Dhakhlya 6 6.5% (3.0, 13.3)
Al-Shargyah North 4 2.9% (0.9,9.2)
Al-Shargyah South 32 21.9% (15.0, 30.8)
Al-Batinah North 9 7.3% (3.7,14.1)
Al-Batinah South 2 1.6% (0.4,6.3)
Al-Dhahairah 6 4.4% (1.8, 10.1)
Al-Buraimy 18 11.4% (6.0, 20.6)
Musandam 6 3.7% (1.6, 8.5)
Al-Wusta 3 2.8% (0.9,8.7)
Wealth quintile
Poorest 15 10.8% (6.0, 18.7) 0.781
Second 23 9.0% (5.0, 15.6)
Middle 36 11.3% (7.2,17.3)
Fourth 38 11.5% (7.5,17.2)
Wealthiest 65 13.0% (8.8, 18.8)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing data.
a Folate deficiency defined as plasma folate <10 nmol/L

b Percentages weighted for unequal probability of selection among governorates

¢ Cl=confidence interval calculated taking into account the complex sampling design.

d Chi-square p-value <0.05 indicates that at least one subgroup is statistically significantly different from the others

3.4.12 Vitamin B, deficiency

Deficiency in vitamin Bs; is also not uncommon in Omani women (Table 53). The prevalence
shows some difference by age, but no definite trend. Like folate deficiency, the prevalence
of vitamin By, deficiency also varies widely by governorate, with the highest prevalence rates
in Dhofar, Al-Shargyah South, and Al-Buraimy. Also, the prevalence appears to be slightly
lower in the two higher household wealth quintiles, but these differences are not statistically
significant.

Table 53 - Prevalence of vitamin B12 deficiency® in non-pregnant women 15-49 years of age, by various
demographic characteristics.

Characteristic n % 95% Cl © p-value ¢

Total 185 8.9% (6.9, 11.4)
Age (in years)

15-19 30 9.5% (5.9, 14.9) <0.05

20-24 41 12.4% (8.0, 18.7)

25-29 35 10.5% (6.4, 17.0)

30-34 37 11.1% (7.5, 16.1)

35-39 24 8.1% (4.3, 14.7)

40-44 15 5.7% (3.0, 10.6)

45-49 3 1.3% (0.4,4.9)
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Characteristic n % ® 95% Cl © p-value ¢

Governorate
Muscat 3 2.0% (0.7, 5.5) <0.001
Dhofar 31 20.0% (10.2, 35.5)
Al-Dhakhlya 3 3.2% (0.8, 12.8)
Al-Shargyah North 23 16.9% (10.5, 26.1)
Al-Shargyah South 33 22.6% (15.5, 31.7)
Al-Batinah North 9 7.3% (3.0, 16.4)
Al-Batinah South 12 9.5% (5.8, 15.3)
Al-Dhahairah 6 4.4% (1.1,15.7)
Al-Buraimy 34 21.5% (14.6, 30.6)
Musandam 17 10.6% (7.9, 13.9)
Al-Wusta 14 13.0% (6.1, 25.3)
Wealth quintile
Poorest 22 9.3% (5.2, 16.1) 0.144
Second 35 11.1% (6.7, 17.9)
Middle 41 12.8% (8.2, 19.4)
Fourth 43 8.6% (5.4,13.4)
Wealthiest 44 6.3% (3.9, 9.8)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

a Vitamin B12 deficiency defined as plasma B12 <150 pmol/L
b Percentages weighted for unequal probability of selection among governorates
¢ Cl=confidence interval calculated taking into account the complex sampling design.

d Chi-square p-value <0.05 indicates that at least one subgroup is statistically significantly different from the others

3.4.13 Vitamin D deficiency and insufficiency

Vitamin D deficiency and insufficiency are common in Omani women (Table 54). Overall,
more than one-half of women are either deficient or insufficient. The prevalence of vitamin
D deficiency seems to decline somewhat with increasing age, albeit without statistical
significance. The prevalence of vitamin D insufficiency is also higher in women younger
than 25 years of age, than in older women. The combined prevalence of deficiency and
insufficiency shows a significant positive association with age. The prevalence rates of both
vitamin D deficiency and vitamin D insufficiency vary widely among governorates. The range
of governorate-specific prevalence rates of deficiency is especially wide, from 0% to 54.5%.
In addition, the governorate with the highest prevalence of vitamin D insufficiency has a
prevalence 3 times higher than the governorate with the lowest prevalence. There are no
statistically significant differences among wealth quintiles, and no progressive increase or
decrease in the prevalence of vitamin D deficiency or insufficiency with increasing household
wealth. As with children, there is little association between the sun exposure index and the
prevalence of vitamin D deficiency or insufficiency in Omani women (Table 55).
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Table 54 - Prevalence of vitamin D deficiency and insufficiency in non-pregnant women 15-49 years of age, by
various demographic characteristics.

Deficient Insufficient Deficient or insufficient
Characteristic n % 2 95% CI® n % 2 95% CI® n % 2 95% Cl® p-value °
Total 350 16.2% (13.1,19.9) 684 41.5% (37.7,45.4) 1032 57.7% (52.7, 62.6)
Age (in years)
15-19 67 21.1% (15.1,28.6) 115 52.9% (44.6,61.0) 182 73.9% (65.3,81.0) <0.001
20-24 72 20.8% (15.1,28.0) 105 48.0% (39.1,57.1) 176 68.8% (58.9, 77.1)
2529 58 14.8% (10.0,21.2) 116 39.3% (32.4,46.7) 174 54.1% (45.2, 62.7)
30-34 56 17.3% (12.1,24.1) 104 36.8% (29.0,45.4) 160 54.1% (44.3, 63.6)
35-39 42 14.0% (9.6,19.8) 104 38.1% (30.1,46.8) 146 52.1% (41.9,62.1)
40-44 37 121% (7.7,18.5) 80 34.8% (26.9,43.6) 116 46.7% (38.0, 55.6)
45-49 17 10.6% (6.2,17.7) 60 40.5% (30.7,51.2) 77 51.2% (40.0,62.2)
Governorate
Muscat 0 0 ; 67 44.1% (35.2,53.4) 67 44.1% (35.4,53.1) <0.001
Dhofar 85 54.5% (42.0,66.5) 47 30.1% (24.6,36.4) 132 84.6% (75.0,91.0)
Al-Dhakhlya 0 0 ; 46 49.5% (38.3,60.7) 46 49.5% (38.6, 60.3)
oonarayah 38 27.9% (21.6,35.3) 84 61.8% (54.7,68.4) 121 89.6% (82.3, 94.1)
a-sharayah 50 34.5% (25.6,44.7) 73 50.3% (43.3,57.4) 123 84.8% (75.5,91.0)
Al-Batinah 0 o0 - 25 19.4% (13.6,26.9) 25 19.4% (13.7, 26.6)
4-Batinah 62 44.3% (34.0,55.1) 62 44.3% (33.1,56.1) 124 88.6% (81.3,93.3)
Al-Dhahairah 37 26.6% (18.4,36.9) 76 54.7% (44.7,64.3) 112 81.2% (72.7,87.5)
Al-Buraimy 34 21.7% (11.2,37.8) 77 49.0% (39.1,59.0) 111 70.7% (61.5, 78.4)
Musandam 44 27.2% (16.6,41.1) 87 53.7% (44.9,62.3) 131 80.9% (72.9, 86.9)
Al-Wusta 0 0 ; 40 37.0% (29.9,44.8) 40 37.0% (30.1, 44.5)
Wealth quintile
Poorest 25 16.5% (10.1,25.7) 69 36.7% (24.4,51.0) 93 52.9% (39.3,66.1) 0.943
Second 53 15.1% (9.8,22.7) 130 44.7% (35.2,54.6) 183 59.8% (48.2, 70.4)
Middle 64 16.1% (10.8,23.5) 125 41.0% (32.9,49.6) 188 57.0% (46.6, 66.9)
Fourth 94 215% (15.6,28.8) 133 37.5% (29.1,46.7) 227 59.0% (48.3, 68.9)
Wealthiest 108 13.2% (9.0,19.1) 221 43.5% (37.5,49.6) 329 56.7% (49.2, 63.9)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

a Percentages weighted for unequal probability of selection among governorates
b Cl=confidence interval calculated taking into account the complex sampling design.

¢ Chi-square p-value <0.05 indicates that at least one subgroup is statistically significantly different from the others
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Table 55 - Association between sun exposure and vitamin D deficiency in non-pregnant women 15-49 years
of age.

Sun exposure Vitamin D deficient  Vitamin D insufficient Optimal vitamin D P value
index n %2 n Y%? n Y%?
0 90 17.1% 133 40.6% 98 42.4%
0.01-0.99 130 15.0% 274 41.7% 211 43.2% 0.945
1+ 127 16.9% 272 41.6% 172 41.5%

a Percentages weighted for unequal probability of selection in governorates

3.4.14 Physical activity and sleep patterns

Omani women watch about as much television per day as children less than 5 years of age,
but spend much more time playing computer games (Table 56). Almost three-quarters rarely
or never watch television while eating, and about one-third have a television in the bedroom.
On average, women sleep more than 8 hours on weekdays and slightly more on weekends,
and the large majority get an average of 7 hours or more sleep per night as recommended.®*
More than one-third participate in organized physical activity.

Fewer than one-fifth of women work outside the home for money. Vigorous activity is required
at work for only a small proportion of these women. For those few women whose work requires
vigorous physical activity, such activity occurs on a majority of work days and lasts about 3
hours per day. A higher proportion of women working outside the home are required to do
moderate activity, which is practiced on most work days for an average of more than 3 hours
per day. Few women walk or ride a bicycle to work, school, or to run errands. The average
length of time sitting on weekdays and weekends exceeds 7 hours. An analysis of indicators
of physical activity and sleep patterns by governorate is given in table 6-2 in Appendix 6.

Table 56 - Physical activity and sleep patterns in non-pregnant women 15-49 years of age.

Characteristic n %? 95% CI°

Hours of television or video watching per day (mean) 4279 1.6 (1.5,1.7)
Hours of video or computer games per day (mean) 4254 1.7 (1.5, 1.8)
Watch television while eating

No or rarely 3198 72.6% (70.5, 74.7)

1 meal per day 842 19.7% (17.9, 21.6)

2 meals per day 141 4.5% (3.7,5.4)

3 or more meals per day 94 3.2% (2.5,4.2)
Television or computer in bedroom

Yes 1557 35.2% (32.9, 37.6)

No 2713 64.8% (62.4,67.1)

Hours sleep per 24-hour period on weekdays (mean) 4275 8.03 (7.8, 8.1)

Hours sleep per 24-hour period on weekends (mean) 4272 8.82 (8.7, 8.9)
Sleeps <7 hours per night, on average in entire week

Yes 648 17.4% (15.5, 19.4)

No 3628 82.6% (80.6, 84.5)
Organized physical activity in typical week

Yes 1383 38.1% (35.6, 40.7)

No 2909 61.9% (59.3, 64.4)
Work outside the home for money

Yes 588 16.1% (14.0, 18.4)

No 3701 83.9% (81.6, 86.0)
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Characteristic
Work involve vigorous activity
Yes
No
Days in week work involves vigorous activity (mean) °
Hours per day in vigorous activity at work (mean) ¢
Work involve moderate activity
Yes
No
Days in week work involves moderate activity (mean)c
Hours per day in moderate activity at work (mean)c
Walk to bike to work, school, or errands
Yes
No
Hours on weekdays spent sitting (mean)
Hours on weekends spent sitting (mean)

33
544

32

32

229
352
221
222

45
499
4129
4120

%a

6.2%
93.8%
3.38
3.2

40.3%
59.7%
4.38
3.7

7.8%
92.2%
7.27
7.81

95% CI°

(4.0, 9.5)
(90.5, 96.0)
(2.6, 4.1)
(2.0, 4.4)

(34.4, 46.4)
(53.6, 65.6)
(4.1, 4.6)
(3.3, 4.1)

(5.2, 11.6)
(88.4, 94.8)
(6.6, 7.8)
(7.1, 8.4)

a Weighted for unequal probability of selection among governorates

b Cl=confidence interval calculated taking into account the complex sampling design.

¢ Only including those women who mentioned work involved vigorous or moderate activity.

3.4.15 Sun exposure

A large maijority of Omani women protect their heads with a headscarf when they are outdoors

in the sun (Table 57). Protecting arms when outside is also very common; however, few

women protect their hands. The common reason for being outside under the sun is performing
household duties and watching children. Fewer women are exposed to the sun while walking
or working outside. Almost two-thirds of women spend 30 minutes or more outside under the
sun, and very few get no sun exposure at all. Sunscreen is used by only 23.9% of women. In
general, women had a much lower sun exposure index that did children; for this reason, the

highest category presented in the table below is 1 or greater, compared to the 20 or greater

in the table above for children. Even then, almost two-thirds of women had a sun exposure
index less than 1.0. An analysis of these sun exposure variables by governorate is contained

in table 6-3 in Appendix 6.
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Table 57 - Sun exposure in non-pregnant women 15-49 years of age.

Characteristic n %? 95% ClI
Usually protect head from sun when outside
Never/rarely 57 1.1% (0.7, 1.6)
Sometimes 74 1.2% (0.8, 1.9)
Most of the time 259 5.5% (4.3,7.0)
All the time 3899 92.2% (90.6, 93.6)
How usually protect head from sun
Scarf/headcloth 4227 99.9% (99.8, 100)
Hat 1 <0.1% (0.0,0.2)
Umbrella 2 <0.1% (0.0, 0.2)
Usually cover arms when outside
Never/rarely 53 1.3% (0.9, 1.9)
Sometimes 137 2.0% (1.5,2.7)
Most of the time 414 6.3% (5.1,7.9)
All the time 3683 90.3% (88.5, 91.9)
Usually cover hands when outside
Never/rarely 3600 85.9% (83.9, 87.8)
Sometimes 168 3.3% (2.6, 4.2)
Most of the time 205 4.7% (3.6, 6.0)
All the time 314 6.1% (5.0, 7.5)
Activities leading to sun exposure:
Walking to bus/taxi 590 13.7% (12.3, 15.4)
Walking to market and/or work 263 6.6% (5.6, 7.8)
Working outside 524 12.1% (10.6, 13.8)
Watching children outside 1186 24.6% (22.5, 26.7)
Doing household duties outside 2528 52.1% (49.2, 55.0)
How much time per day spend under the sun
None 261 6.6% (5.3,8.2)
1-29 minutes 1287 30.1% (28.1, 32.2)
30-59 minutes 1152 20.9% (19.5, 22.4)
1-2 hours 924 22.0% (20.2, 23.9)
More than 2 but less than 3 hours 289 7.7% (6.6, 9.0)
More than 3 hours 347 12.7% (10.8, 14.9)
Usually use sunscreen
Never / rarely 3325 76.2% (74.0, 78.3)
Sometimes 444 10.2% (9.0, 11.6)
Most of the time 110 2.3% (1.8, 3.0)
All the time 408 11.3% (9.8, 12.9)
Sun exposure index
1.0+ 1482 37.1% (34.7, 39.6)
0.01-0.99 1892 41.1% (39.0, 43.3)
0 881 21.7% (19.7, 23.9)

a Weighted for unequal probability of selection in governorates
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3.5 Adolescent women

Table 58 shows various characteristics and outcomes in adolescent non-pregnant women
15-19 years of age. Among the 776 women in this age group, only 9 (1.1%) were pregnant
at the time of the survey. These nine women are not included in the table below. Few of the
non-pregnant adolescents had given birth in the prior 2 years or were currently breastfeeding.

The average number of food groups consumed and the proportion meeting minimum dietary
diversity were somewhat lower than in all non-pregnant women 15-49 years of age, and
relatively few had consumed vitamin or mineral supplements. As seen above in Table 45
above, low BMI in non-pregnant women has the highest prevalence in adolescents, but
overweight or obesity, high waist circumference, and high waist-hip ratio have the lowest
prevalence in this age group. Nonetheless, more than one-quarter of adolescent women were
classified as overweight or obese by BMI.

The prevalence rates of anemia, iron deficiency, and iron deficiency anemia are also elevated
among non-pregnant adolescents. Other micronutrient deficiencies, such as those of folate,
vitamin B12, and vitamin D, are common in adolescents. As with older non-pregnant women,
vitamin A deficiency is quite rare.

Table 58 - Characteristics and outcomes in non-pregnant adolescent women 15 - 19 years of age.

Characteristic n % ? 95% CI ®
Given birth in past 2 years 19 0.8% (0.4, 2.0)
Currently breastfeeding a child 17 0.5% (0.3, 1.0)
Number of MDD-Wc food groups consumed (mean) 755 5.68 (5.5,5.9)
Meets minimum dietary diversity (MDD-W, 5+ food groups) 570 74.1% (69.2, 78.4)
Consumed iron tablets or syrup in past six months 32 4.3% (2.8, 6.5)
Consumed folic acid tablets or syrup in past six months 8 1.1% (0.4,3.1)
Consumed vitamin D tablets in past six months 17 2.6% (1.3,4.8)
Consumed calcium tablets in past six months 7 0.9% (0.3, 2.6)
Consumed vitamin A tablets in past six months 5 0.1% (0.0, 0.5)
Consumed multivitamin tablets in past six months 6 0.9% (0.3, 2.6)
Low BMI 145 23.2% (19.1, 27.8)
Overweight or obese by BMI 221 25.7% (21.8, 30.0)
High waist circumference 233 27.9% (23.8, 32.5)
High waist-hip ratio 178 21.7% (18.1, 25.8)
Anemia 184 28.8% (24.1, 34.0)
Iron deficiency 73 32.1% (25.3, 39.8)
Iron deficiency anemia 29 14.3% (9.7, 20.7)
Vitamin A deficiency 1 <0.1% (0.0, 0.3)
Folate deficiency 24 13.7% (9.0, 20.3)
Vitamin B, deficiency 30 9.5% (5.9, 14.9)
Vitamin D
Deficient 67 21.1% (15.1, 28.6)
Insufficient 115 52.9% (44.6, 61.0)

a Percentages weighted for unequal probability of selection between governorates.

b Cl=confidence interval calculated taking into account the complex sampling design.
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3.6 Pregnant women
3.6.1 Characteristics

A description of the pregnant women in the survey sample is provided by Table 59 below.
Most pregnant women were younger than 40 years of age, and more than three-quarters
had completed secondary school or more. About one-half were in their second trimester of
pregnancy, but more than one-quarter were in their first trimester. Two-thirds of pregnant
women had had 4 or fewer prior pregnancies or had four or fewer deliveries.

Table 59 - Description of pregnant women.

Characteristic n % 2 95% CI°
Age (in years)
15-19 9 2.4% (1.0, 5.6)
20-29 177 47.9% (41.0, 54.9)
30-39 150 40.3% (34.0, 47.0)
40+ 26 9.4% (6.2, 13.9)
Wealth Quintile
Poorest 56 9.4% (6.2, 14.1)
Second 78 20.4% (16.1, 25.4)
Middle 72 21.3% (15.4, 28.7)
Fourth 83 25.8% (19.3, 33.7)
Wealthiest 72 23.0% (16.7, 30.8)
Woman’s education
<5 years 31 6.0% (3.5, 10.0)
5 years or more but not complete secondary 69 18.2% (13.5, 24.1)
Completed secondary or more 261 75.8% (69.6, 81.1)
Trimester of pregnancy
1 99 27.3% (21.2,34.4)
2 145 42.9% (37.1, 49.0)
3 114 29.7% (24.0, 36.2)
Number of times been pregnant
1-2 130 33.9% (28.5, 39.8)
3-4 125 34.4% (29.0, 40.2)
5-6 53 16.1% (11.9, 21.4)
7+ 54 15.6% (10.8, 22.0)
Number of times given birth
0 60 16.2% (12.4, 20.9)
1-2 142 39.2% (32.5, 46.4)
3-4 91 25.4% (19.7, 32.2)
5-6 36 11.8% (7.9,17.2)
7+ 28 7.4% (4.7, 11.5)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

a Percentages weighted for unequal probability of selection among governorates

b Cl=confidence interval calculated taking into account the complex sampling design.

86  Results



3.6.2 Dietary diversity and consumption of vitamins and supplements

Pregnant women’s dietary diversity is similar to that of non-pregnant women (Table 60). In
contrast, a much greater proportion have taken iron or folate supplements during the 6 months
prior to the survey (Figure 22). Consumption of other supplements was less common than
consumption of iron or folate.

The frequency with which specific food groups were consumed by pregnant women was
roughly similar to non-pregnant women (Figure 23).

Table 60 - Dietary diversity in pregnant women.

Characteristic Number of women % 2 or mean 95% CIP
Number of food groups consumed (mean) (MDD-W) 357 6.68 (6.5, 6.9)
Meet minimum dietary diversity (5+ food groups)
Yes 320 90.3% (85.0, 93.9)
No 37 9.7% (6.1, 15.0)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing data.
a Percentages weighted for unequal probability of selection among governorates
b Cl=confidence interval calculated taking into account the complex sampling design.

Figure 22 - Proportion of pregnant women who took various supplements in past 6 months.
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Figure 23 - Daily frequency of consumption of various food groups in pregnant women.

ot [

\
sty ot | N

Beans, peas, lentils -
|
S

\
processed meat

\
Cold cereals

\
S B

|
French fries or chips _

\
Fast food

Food group

100% fruit juice -
Drinks with added | -
rinks with added sugar
o
Sports or energy drinks
\
Sweetened fruit drinks

\
Coffee or tea with sugar

\
Coffee or tea without sugar

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent of women

<1time m1time m2times = 3+ times

3.6.3 Underweight

Few pregnant women were underweight as measured by MUAC (Table 61). Although not
statistically significant, there is a suggestion that pregnant adolescents 15-19 years of age
may have a higher prevalence of underweight than older pregnant women. Household wealth
and trimester of pregnancy showed little association with underweight. Figure 24 shows the
distribution of the MUAC values in pregnant women and demonstrates the small number of
pregnant women falling below the cut-off of 23.5 cm.
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Table 61 - Prevalence of low MUAC (<23 cm) in pregnant women, by various demographic characteristics

Characteristic n %? with low MUAC 95% CI® p-value ©
Total 16 5.0% (2.8,9.0)
Age (in years)
15-19 2 28.3% (4.3,77.8) 0.065
20-29 7 4.7% (1.8, 11.7)
30-39 4 3.3% (1.2,8.4)
40+ 3 7.9% (2.3, 23.5)
Wealth quintile
Poorest 1 0.3% (0.0, 2.2) 0.758
Second 4 5.2% (1.7, 15.1)
Middle 2 6.2% (1.6, 20.8)
Fourth 5 4.7% (1.4,14.7)
Wealthiest 4 6.2% (2.0, 17.6)
Trimester of pregnancy
1 3 2.8% (0.8,9.7) 0.447
2 8 6.9% (3.1, 14.5)
3 5 4.4% (1.4,13.0)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not 16sum to the total have missing data.
a Percentages weighted for unequal probability of selection among governorates.
b Cl=confidence interval calculated taking into account the complex sampling design.

¢ P value <0.05 indicates that at least one subgroup is statistically significantly different from the others.

Figure 24 - Distribution of MUAC values in pregnant women.
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3.6.4 Anemia

The overall prevalence of anemia in pregnant women is comparable to that in non-pregnant
women (Table 62). Pregnant adolescents had a substantially and statistically significantly
higher prevalence of anemia than older pregnant women. No statistically significant association
was found between anemia and household wealth or trimester of pregnancy. The prevalence
of anemia does increase markedly from the first trimester to the second, but then remains
largely the same in the third trimester.

The distribution of hemoglobin values in pregnant women is symmetrical and normal in shape
(Figure 25). There are no women with severe anemia (hemoglobin < 7.0 g/dL).
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Table 62 - Prevalence of anemia in pregnant women, by various demographic characteristics

Characteristic n %? with anemia® 95% Cl © p-value ¢
Total 101 29.3% (23.1, 36.3)
Age (in years)
15-19 4 80.9% (39.8,96.4) <0.05
20-29 45 26.2% (18.7, 35.5)
30-39 43 27.9% (19.2, 38.6)
40+ 9 38.3% (16.9, 65.4)
Wealth quintile
Poorest 12 19.2% (7.2,42.0) 0.754
Second 18 26.6% (15.4, 41.8)
Middle 23 35.0% (21.9, 50.8)
Fourth 27 30.7% (18.9, 45.8)
Wealthiest 21 29.4% (18.7,42.9)
Trimester of pregnancy
1 14 10.3% (5.2, 19.5) <0.001
2 46 37.0% (27.1, 48.2)
3 41 36.3% (26.0, 48.0)
Number of times pregnant
1-2 31 29.8% (20.4, 41.2) 0.945
3-4 34 27.1% (17.8, 39.0)
5-6 19 29.7% (16.9, 46.7)
7+ 17 32.8% (18.3, 51.6)

Note: The n’s are un-weighted numerators for each subgroup; subgroups that do not sum to the total have missing
data.

a Anemia defined as hemoglobin < 110 g/L adjusted for altitude.
b Percentages weighted for unequal probability of selection among governorates.
¢ Cl=confidence interval calculated taking into account the complex sampling design.

d P value <0.05 indicates that at least one subgroup is statistically significantly different from the others.

Figure 25 - Distribution of hemoglobin (g/dL) in pregnant women.
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Household consumption of vegetable oil and wheat flour

Our household-level analysis showed that a high proportion of households consumed
vegetable oil and wheat flour, which were labeled as fortified. This suggests that Oman’s
food fortification programs continue to be well implemented. However, because the ONNS
did not measure the micronutrient content of these food vehicles, we are unable to determine
if foods labeled as “fortified” indeed met Oman’s national fortification standards. While there
is evidence showing that birth defects in Oman decreased following the implementation of
wheat flour fortification in Oman’?, the Department of Nutrition does not have access to the
proprietary data from manufacturers on level of production of fortified foods, nor the data from
municipalities on market share and proportion of retail product which is fortified.

Our results estimate that consumption of wheat flour (either purchased as wheat flour or
bread) is approximately 140 grams per day per AME. The average Omani household has 1.45
times as many people as AMEs, so 140 grams per AME per day is equivalent to 97 grams
per person per day (140 grams per AME / 1.45 people per AME). This level of wheat flour
consumption is considerably lower than that of the United Arab Emirates and Saudi Arabia,
which consumed an estimated 278 and 245 grams of wheat flour per person per day in 2013,
respectively.*' Even if the amount of iron added to flour is sufficient for this relatively low
level of consumption, iron absorption may be suboptimal because the Oman flour fortification
program uses electrolytic iron. Other iron compounds commonly used for fortification, such
as ferrous sulfate, ferrous fumarate, and NaFeEDTA, are more bio-available and result in gut
absorption of a greater proportion of ingested iron.*?

In addition to wheat flour, Omanis consumed approximately 155 grams of rice per day per
capita in 2013 4, and according to the US Department of Agriculture 43, Oman’s domestic rice
consumption has nearly doubled from 180,000 MT in 2010 to 330,000 MT in 2016. Although
possibly due, at least in part, to an increase in the number of rice-consuming expatriate
workers, if Omani citizens are substituting rice for wheat in their diet, the effect of wheat flour
fortification may decline over time as wheat flour consumption drops.

For vegetable oil, the ONNS estimated that approximately 43 mL of oil is consumed per AME per
day, which is very close to the FAO’s 2013 estimate of 39ml (35.9 g) oil per day per capita. Oman’s
fortification program mandates that all cooking oil and margarine be fortified, so this consumption
likely contributes to the low prevalence of vitamin A deficiency in children and especially in Omani
women. Cooking oil could also serve an effective food vehicle for vitamin D fortification and,
because of the high consumption of oil, such a fortification program could contribute substantially
to vitamin D intake. Moreover, Oman’s low-income households consume significantly more wheat
flour and cooking oil than wealthier households. As a result, fortification of these foods may be an
effective strategy to preferentially address micronutrient deficiencies in low-income households.

Child stunting, wasting and overweight

Although the prevalence rates of stunting, wasting, overweight/obesity, and underweight in
children less than 5 years of age have not significantly increased since 2009, there is some
suggestion of a mild increase. Stunting is classified as a mild health problem according to
WHO standards.** The prevalence of wasting would be classified as “poor” if the population
were involved in a humanitarian emergency.*’ The prevalence of overweight and obesity are
still quite low. Infant and young children feeding indicators show mixed changes since 2009.
Although the proportions of children with timely introduction of solid food and dietary diversity
have increased, the proportions meeting minimum meal frequency and minimum acceptability
of the diet have declined. These findings highlight many specific gaps in young children feeding
in Oman which are opportunities for additional program intervention.
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Although classified as a mild public health problem at the national level, stunting is somewhat
more elevated for certain sub-groups, such as children 12-23 months of age. Moreover, HAZ
reaches a low point at this age. This possibly demonstrates that poor feeding in early childhood
may contribute to the stunting observed in this age group. Complementary feeding later in
childhood is better, possibly leading to a decline in stunting with age, although the average
HAZ shows only sporadic improvement. However, the rise in HAZ seen in the first year of
life is different from the age-specific pattern seen in other populations which show a steady
decline in HAZ throughout the first 2 years.*® The specific reasons for this difference should be
investigated further. In addition, the association between mother’s height and child’s stunting
demonstration intergenerational transfer of short stature in Oman, as has been seen in other
populations.2046

Wasting is most common in the first year of life of Omani children, unlike in other countries
where the average WHZ begins to fall later in the first year of life and remains low throughout
the second year of life due, in part, due to poor complementary feeding.*® In addition, in other
populations, WHZ tends to recover from the third birthday onward, but in Oman, the average
WHZ remains low throughout the pre-school years. The early decline in WHZ in Oman may be
due to poor breastfeeding practices, especially the lack of exclusive breastfeeding, playing a
greater contributory role in Oman than elsewhere. On the other hand, widespread use of infant
formula would tend to make infants fatter after the first few months of life, but young children
in Oman are thinner than average.*’*® The lack of strong associations between stunting and
wasting and household wealth or mother’s educational status demonstrate that the distribution
of interventions and preventive factors, as well as the distribution of risk factors, is more
equitable in Oman than in other countries.

The prevalence of overweight and obesity in children has increased since 2009. Although the
prevalence is still not high, efforts should be made to prevent further increases in overweight
and obesity in childhood. Overweight and obesity have been associated with type 2 diabetes
in children and adolescents in Kuwait and Saudi Arabia***°, and could become a public health
problem in Oman in the near future if overweight and obesity prevalence continue to increase.

Overweight and obesity in women

The ONNS estimates that nearly 60% of non-pregnantwomen 15-49 years of age are overweight
or obese, and that prevalence clearly increases with age. More than 75% of women 35-49
years of age were either overweight or obese. The prevalence of overweight and obesity has
steadily increased in Oman over the past few decades, and Oman has experienced one of
the sharpest increases in obesity prevalence worldwide.® Overweight and obesity is a key risk
factor of type-2 diabetes mellitus, which has risen dramatically in Middle Eastern countries in
the past two decades.' In Oman, a recent study estimated that between 10-20% of Omani
adults have type-2 diabetes mellitus.®? In addition to diabetes, overweight and obesity is a risk
factor of cardiovascular diseases and various cancers.%® As a result, Oman may expect a rise
in the incidence of several chronic diseases associated with overweight.

Anemia and micronutrient deficiencies

The prevalence rates of anemia in Omani children and women are similar and denote a
moderate public health problem in both groups according to the WHO thresholds.>* The
prevalence of anemia in children less than 5 years of age has decreased significantly since
2009"; unfortunately, the 2009 survey did not assess adult women." While the prevalence
rates in children and women are similar, the main risk factors for anemia in these population
groups appear to be different. To illustrate, the prevalence of iron deficiency in children is only
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half that of anemia. Even though iron deficiency is strongly associated with anemia in children,
its contribution must be relatively small since the prevalence of iron deficiency anemia is
low. Recent illnesses and inflammation were also associated with anemia in children,
which suggests that inflammation and illness may also contribute to anemia in children.
Approximately 20% of Omani children had inflammation (i.e. elevated CRP or AGP), and
inflammation has been identified as a risk factor of anemia in other countries.®>* On the other
hand, the prevalence of iron deficiency in Omani women is similar to the prevalence of anemia
and more strongly associated with anemia than in children. Bivariate analyses showed that
anemia in Omani women may largely be driven by iron and folate deficiencies, and less by
inflammation or deficiencies of vitamin A, vitamin B4, or vitamin D. Although sickle cell trait
or beta thalassemia may be associated with anemia and/or iron deficiency, because neither
condition are very common, they probably do not make a major contribution to anemia in
children or women.

The algorithm applied to the results of HPLC hemoglobin testing assumed that a proportion
of hemoglobin made up of hemoglobin A2 greater than 3.4% indicates beta thalassemia. This
cut-off was defined by the testing laboratory. However, there is no cut-off point for hemoglobin
A2 below which no patients have beta thalassemia and above which all patients have beta
thalassemia. Therefore, the cut-off point can be varied to change the sensitivity and specificity
of HPLC testing. Other authors have recommended cut-off points as high as 4.0% to maximize
specificity.®® Using this higher cut-off point in our ONNS data resulted in a decline in the
estimated prevalence of beta thalassemia in children from 4.2% to 2.6% and in women from
2.8% to 2.4%.

Anemia is more common in pregnant adolescents than in older women who are pregnant.
This result supports the findings of Machado et al who found in a case-control study that
among women delivering at Sultan Qaboos University Hospital, adolescents were more likely
to be anemic than older women.*” This population group may merit enhanced screening and
intervention during routine pre-pregnancy care and ante-natal care.

Nationally, vitamin A deficiency is almost non-existent in women and considered a mild public
health problem in children. Few women and children consume vitamin A supplements or multi-
vitamins; therefore, dietary vitamin A must come from vitamin A-rich foods and/or fortified
vegetable oil. Although the national prevalence of vitamin A deficiency only denotes a mild
public health problem, in Al-Sharqyah South and Al-Wusta governorates, the deficiency
suggests a moderate and severe public health problem, respectively. Vitamin A deficiency is a
major cause of preventable childhood blindness and morbidity and accounts for about 2% of
all deaths in children < 5 years of age.?® As such, interventions targeted at children in these
regions that aim to increase consumption of vitamin A-rich foods and vitamin A fortified foods
should be explored to further decrease the prevalence of deficiency.

Vitamin D deficiency in children and women is low compared to other countries in the region.
This may be due to the ongoing vitamin D fortification program in Oman. A national survey
in Jordan in 2010 showed that 19.8% of children 12-59 months of age and 60.3% of women
of reproductive age were vitamin D deficient. This Jordan study also found associations
between skin exposure to sunlight and vitamin D deficiency.?”*° In contrast, sun exposure
was associated with vitamin D deficiency in neither Omani children or women. While vitamin
D is primarily obtained through sun exposure, the lack of association in Oman may be related
to the consistent clothing (i.e. abaya & hijab) worn by most women outside the home, which
limits the variability in the amount of skin exposed to sunlight. This is shown by the narrow
range of the sun exposure index in adult women.

94  Discussion



Limitations and Strengths

There are a few notable limitations of the ONNS. First and foremost, as a cross-sectional
survey, the ONNS is not able to determine the cause of various nutrition outcomes, but rather
can only measure associations at a single point in time between outcomes (e.g. anemia,
overweight/obesity) and commonly-measured risk factors. Second, the household response
rate was relatively low, particularly in Muscat, due to absenteeism and refusal to participate.
These low response rates could have injected bias into the ONNS; however, because we have
no information from non-responding households, it is unfortunately not possible to determine
the existence or the extent of this bias. Third, the data quality of anthropometry of children
could be better. For example, many teams showed a strong digit preference in length and
height measurements. Although probably insufficient to cause a large bias, we cannot identify
whether any systematic bias in anthropometric measurements exists.

Despite these limitations, the ONNS has multiple strengths. First, sampling was designed
to achieve reasonable precision for many important health and nutrition outcomes at both
the national and governorate level. Second, a broad range of nutrition and nutrition-related
outcomes were measured in several population groups. Third, as a comprehensive nutrition
assessment that included questionnaire, anthropometry and blood biomarkers, the ONNS
was able to explore the associations of many health outcomes and common risk factors.
Fourth, many biomarkers of micronutrient status were measured for the first time in Oman on a
national level. Lastly, the laboratories measuring micronutrients and inflammation participated
in external quality assurance program VITAL-EQA on a routine basis, and have been used to
measure micronutrient concentrations in serum/plasma samples from many countries. Thus,
the results of the ONNS are comparable to those used for many other national surveys.
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5.RECOMMENDATIONS



Using the findings presented in this report and an understanding of Oman»s programmatic
and research environment, the MoH, UNICEF, and GroundWork developed the following
programmatic and research recommendations. These recommendations have been structured
by health problem or deficiency and ordered by priority based on the magnitude of the health
problem as measured by the ONNS.

1. Reduce the prevalence of overweight and obesity in adult women

Overweight and obesity is a serious public health concern in Oman and should be addressed
through governmental policies and programs. According to the WHO, though numerous
societal and environmental factors influence weight gain and retention, “dietary factors
and physical activity patterns are considered to be the major modifiable factors underlying
excessive weight gain that, if corrected, can serve to prevent obesity”.°

Programs targeted to pregnant and lactating women are also an entry point for reducing
overweight and obesity in adult women, as postpartum weight retention is a risk factor of long
term overweight and obesity.®" It is therefore recommended that antenatal and postnatal care
be expanded to include behavior change messages and counseling for mothers.

As breastfeeding behaviors are inadequate in Oman and improper breastfeeding and
complementary feeding is associated with postpartum weight retention, messages encouraging
exclusive and continued breastfeeding should be stressed in behavior change materials and
during training of medical professionals who should in turn encourage, support and protect
breastfeeding.

2. Reduce the prevalence of folate and vitamin Bi. deficiency in women of
reproductive age

According to Oman’s current fortification standards, 1.5 ppm of folic acid is added to wheat
flour. This fortification level is below WHO guidelines that recommend that 2.6 ppm of folic acid
should be added if wheat flour consumption is between 75-149 grams per day.*> The ONNS
estimated that consumption of wheat products is 97 grams per person per day. In addition,
folate deficiency affects about one out of ten women. Therefore, increasing the quantity of
folic acid added to wheat flour should be considered.

Oman currently does not mandate the fortification of wheat flour with vitamin B+, and including
vitamin B, in the wheat flour fortification standards should also be considered as a strategy
to reduce the vitamin B deficiency prevalence.

3. Reduce the prevalence of stunting and wasting in young children

As the ONNS results cannot be used to determine the causes of stunting and wasting in
children in Oman, further research should be done to identify these causes so that targeted
interventions can be implemented. Such research could include detailed investigation of ante-
natal factors, dietary habits, morbidity and risk factors for morbidity, and general child-caring
practices in a cohort of normal children, a cohort of stunted children, and a cohort of wasted
children. ONNS results can be used to target governorates and regions of Oman for which
targeted interventions and more in-depth assessments can be undertaken.
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4. Reduce vitamin D deficiencies in women of reproductive age and children

The fortification of vegetable oil with vitamin D is a potential strategy to reduce vitamin D
deficiency and insufficiency in Oman. Due to high consumption of vegetable oil and the existing
oil fortification policy, vitamin D fortification would be an effective approach to reach the majority
of the Omani population by using an existing public health program and infrastructure. As a
next step, a feasibility study should be conducted to determine what specific policy changes
would be required and what fortification levels would safely and effectively reduce vitamin
D deficiency. Fortification of foods with vitamin D has been successfully implemented in the
United States and Canada® and was added to Jordan's wheat flour fortification program in
20108,

5. Measure fortification compliance of flour, bread and oil

Asthere has notbeen arecentevaluation of Oman’s food fortification program, itis recommended
that the government conduct an assessment of the compliance and consumption study of
adequately fortified wheat flour and vegetable oil. Such an exercise should quantitatively
measure fortificantlevels in flour, bread, and vegetable oil samples obtained from manufacturers,
retailers, and households to ensure that these foods are adequately fortified according to the
government standard. This exercise can also be used to identify specific food producers that
do not comply to national standards and describe geographic differences in the coverage of
fortified foods.

6. Prevent further increase in the prevalence of overweight and obesity in children

Although the prevalence of overweight and obesity in children is currently low in Oman, it
has increased slightly, albeit without statistical significance, since the 2009 nutrition survey.
Moreover, given the prevalence of overweight and obesity in adult women and the changes in
dietary and lifestyle changes in Oman in recent years, it might be expected that overweight and
obesity will likely become a much bigger problem in children in the near future. Interventions
to this end could include health education regarding diet and exercise, encouraging exclusive
breastfeeding in children less than 6 months of age, and infrastructure developments and
changes encouraging physical activity in children.

08 Recommendations



6.REFERENCES

99




10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

100

UNDP. Human Development Report - The Real Wealth of Nations: Pathways to Human
Development. United Nations Development Programme; 2010.

UNDP. Human Development Report 2016. United Nations Development Programme. ;
2016.

Ministry of Health [Oman], UNICEF. Health and Nutrition Status of Omani Families.
Muscat, Oman: 1992.

Elsayed M, Al-Shammkhi S. The Second National Health Survey for Protein Energy
Malnutrition In Children below Five Years of Age In the Sultanate of Oman: 2008-2009
Analysis Report. Muscat, Oman: 2008.

Alasfoor D, Elsayed MK, Al-Qasmi AM, Malankar P, Sheth M, Prakash N. Protein-energy
malnutrition among preschool children in Oman: Results of a national survey. East
Mediterr Heal J 2007;13:1022—-1030.

Alshishtawy MM. To be or not to be exposed to direct sunlight: Vitamin D deficiency in
Oman. Sultan Qaboos Univ Med J 2011;11:196-200.

Mazharul Islam M. Consanguineous marriage in Oman: understanding the community
awareness about congenital effects of and attitude towards consanguineous marriage.
Ann Hum Biol 2017;44(3):273-86.

Ng M Robinson M, Thomson B, Graetz N, Margono C, et al FT. Global, regional, and
national prevalence of overweight and obesity in children and adults during 1980-2013: a
systematic analysis for the Global Burden of Disease Study 2013. Lancet 2014;384:766—
781.

Food Fortification Initiative Country Profile - Oman [Internet]. 2017;(4 October 2017).
Available from: http://www.ffinetwork.org/country_profiles/country.php?record=221

Alasfoor D Mohammed AJ EMK. Spina bifida and birth outcome before and after
fortification of flour with iron and folic acid in Oman. East Mediterr Heal J 2010;16:533—
538.

Ministry of Health of Oman. National micronutrient status and fortified food coverage
survey report. Muscat, Oman: 20009.

UNICEF Conceptual Framework [Internet]. Nutr. Train. lesson 2.5, page 4 28. [cited 2018
Jan 19];Available from: https://www.unicef.org/nutrition/training/2.5/4.html

Stewart CP, lannotti L, Dewey KG, Michaelsen KF, Onyango AW. Contextualising
complementary feeding in a broader framework for stunting prevention. Matern Child
Nutr 2013;9(S2):27-45.

Filmer D PLH. Estimating Wealth Effects Without Expenditure Data---Or Tears: An
Application To Educational Enrollments In States Of India. Demography 2001;38:115-32.

Vyas S KL. Constructing socio-economic status indices: How to use principal components
analysis. Health Policy Plan 2006;21:459-468.

FAO.Human Energy Requirements: Reportofa Joint FAO/WHO/UNU Expert Consultation,
Rome 17-24 October 2001. Rome: Food and Agricultural Organization; 2001.

Weisell R, Dop MC. The Adult Male Equivalent concept and its application to Household
Consumption and Expenditures Surveys (HCES). Food Nutr Bull 2012;33(3):S157-62.

Cogill B. Anthropometric Indicators Measurement Guide. Washington, D.C.: Food and
Nutrition Technical Assistance Project, Academy for Educational Development,.; 2003.

James WPT, Shetty PS. Body Mass Index: A measure of chronic energy deficiency in
adults. Food Nutr. Pap. No. 56. 1994;

References



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Addo QY, Stein AD, Fall CH, et al. Maternal height and child growth patterns. J Pediatr
2013;163(2).

Tang AM, Dong K, Deitchler M, et al. Use of Cutoffs for Mid-Upper Arm Circumference
(MUAC) as an Indicator or Predictor of Nutritional and Health-Related Outcomes in
Adolescents and Adults: A Systematic Review. Washington, DC: FHI 360/FANTA; 2013.

Ververs MT, Antierens A, Sackl A, Staderini N, Captier V. Which anthropometric indicators
identify a pregnant woman as acutely malnourished and predict adverse birth outcomes
in the humanitarian context? PLoS Curr [Internet] 2013;5. Available from: https://www.
ncbi.nim.nih.gov/pubmed/23787989

WHO. The WHO STEPwise approach to noncommunicable disease risk factor
surveillance. Geneva, Switzerland: World Health Organization; 2017.

WHO. Waist circumference and waist-hip ratio: Report of a WHO expert consultation,
Geneva 8-11 December 2008. Geneva, Switzerland: World Health Organization; 2011.

WHO, UNICEF, USAID, AED, UC Dauvis, IFPRI. Indicators for assessing infant and young
child feeding practices Part Il Measurement [Internet]. Geneva, Switzerland: World
Health Organization; 2010. Available from: http://www.who.int/nutrition/publications/
infantfeeding/9789241599290/en/

Gannagé-Yared M-H Khalife S, Challita S, Yaghi Y, Ziade N, et al MG. Prevalence and
predictors of vitamin D inadequacy amongst Lebanese osteoporotic women. Br J Nutr
2009;101:487-91.

WHO, CDC. Assessing the iron status of populations : including literature reviews :
report of a Joint World Health Organization/Centers for Disease Control and Prevention
Technical Consultation on the Assessment of Iron Status at the Population Level .
Geneva, Switzerland: World Health Organization; 2004.

Hix J, Rasca P, Morgan J, et al. Validation of a rapid enzyme immunoassay for the
quantitation of retinol-binding protein to assess vitamin A status within populations. Eur J
Clin Nutr [Internet] 2006;60(11):1299-303. Available from: https://www.ncbi.nIm.nih.gov/
pubmed/16736066

Erhardt JG, Estes JE, Pfeiffer CM, Biesalski HK, Craft NE. Combined measurement
of ferritin, soluble transferrin receptor, retinol binding protein, and C-reactive protein by
an inexpensive, sensitive, and simple sandwich enzyme-linked immunosorbent assay
technique. J Nutr 2004;134:3127-3132.

Thurnham DI, McCabe GP, Northrop-Clewes CA, Nestel P. Effects of subclinical infection
on plasma retinol concentrations and assessment of prevalence of vitamin A deficiency:
meta-analysis. Lancet [Internet] 2003;362(9401):2052—8. Available from: https://www.
ncbi.nim.nih.gov/pubmed/14697804

Thurnham DI, McCabe LD, Haldar S, Wieringa FT, Northrop-Clewes CA, McCabe GP.
Adjusting plasma ferritin concentrations to remove the effects of subclinical inflammation
in the assessment of iron deficiency: a meta-analysis. Am J Clin Nutr [Internet]
2010;92(3):546-55. Available from: https://www.ncbi.nIm.nih.gov/pubmed/20610634

WHO. Hemoglobin concentrations for the diagnosis of anemia and assessment of
severity. Geneva, Switzerland: World Health Organization; 2011.

de Pee S, Dary D. Biochemical Indicators of Vitamin A Deficiency: Serum Retinol and
Serum Retinol Binding Protein. J Nutr 2002;132:28955-2901S.

101



34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

102

WHO. Serum retinol concentrations for determining the prevalence of vitamin A deficiency
in populations. Geneva, Switzerland: Vitamin and Mineral Nutrition Information System,
World Health Organization; 2011.

WHO. Serum ferritin concentrations for the assessment of iron status and iron deficiency
in populations. Geneva, Switzerland: World Health Organization; 2011.

Erhardt JG. No Title. Willstaett, Germany : VitMin Laboratory; 2017.

Nichols EK, Khatib IM, Aburto NJ, et al. Vitamin D status and associated factors of
deficiency among Jordanian children of preschool age. Eur J Clin Nutr [Internet]
2015;69(1):90-5. Available from: https://www.ncbi.nIm.nih.gov/pubmed/25117992

de Benoist B. Conclusions of a WHO Technical Consultation on folate and vitamin B,
deficiencies. Food Nutr Bull [Internet] 2008;29(2 Suppl):S238-44. Available from: https://
www.ncbi.nlm.nih.gov/pubmed/18709899

Musaiger AO, Hassan AS, Obeid O. The paradox of nutrition-related diseases in the Arab
countries: the need for action. Int J Env Res Public Heal [Internet] 2011;8(9):3637-71.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/22016708

WHO. Haemoglobin concentrations for the diagnosis of anaemia and assessment of
severity. Vitamin and Mineral Nutrition Information System. (WHO/NMH/NHD/MNM/11.1).
Geneva, Switzerland: 2011.

FAOSTAT. Food Balance Sheets [Internet]. 2017 [cited 2017 Nov 23];Available from:
http://www.fao.org/faostat/en/#data/FBS

WHO, FAO, UNICEF, GAIN, MI F. Recommendations on wheat and maize flour fortification.
Meeting Report: Interim Consensus Statement. Geneva, Switzerland: 2009.

Oman Milled Rice Domestic Consumption by Year [Internet]. 2017 [cited 2017 Nov
23];Available from: https://www.indexmundi.com/agriculture/?country=om&commodity=
milled-rice&graph=domestic-consumption

WHO. Physical Statue: The Use and Interpretation of Anthropometry. Report of a WHO
Expert Committee. Geneva, Switzerland: World Health Organization; 1995.

Victora CG, de Onis M, Hallal PC, Blossner M, Shrimpton R. Worldwide Timing of Growth
Faltering: Revisiting Implications for Interventions. Pediatrics [Internet] 2010;125(3):e473—
80. Available from: http://pediatrics.aappublications.org/cgi/doi/10.1542/peds.2009-1519

Hernandez-Diaz S, Peterson KE, Dixit S, et al. Association of maternal short stature with
stunting in Mexican children: common genes vs common environment. Eur J Clin Nutr
[Internet] 1999;53(12):938—45. Available from: http://www.nature.com/doifinder/10.1038/
sj.ejcn. 1600876

Ziegler EE. Growth of breast-fed and formula-fed infants. Nestle Nutr Work Ser Pediatr
Progr 2006;58:51-9.

Dewey, K.G.; Heinig, M.J.; Nommsen LA., Peerson, J.M.; Lonnerdal B. Growth of Breast-
Fed and Formula-Fed Infants From 0 to 18 Months: The DARLING Study. Pediatrics
1992:89:1035-41.

Moussa MAA, Alsaeid M, Abdella N, Refai TMK, Al-Sheikh N, Gomez JE. Prevalence
of type 2 diabetes mellitus among Kuwaiti children and adolescents. Med Princ Pract
2008;17(4):270-5.

Al-Rubeaan K. National surveillance for type 1, type 2 diabetes and prediabetes
among children and adolescents: a population-based study (SAUDI-DM). J Epidemiol

References



51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Community Health [Internet] 2015;69(11):1045-51. Available from: http://jech.bmj.com/
lookup/doi/10.1136/jech-2015-205710

Abuyassin, Bisher; Laher |. Diabetes epidemic sweeping the Arab world. World J Diabetes
2016;7(8):165—74.

Al-Lawati JA; Panduranga P; Al-Shaikh HA; Morsi M; Mohsin N; Khandekar RB; Al-Lawati
HJ; Bayoumi R. Epidemiology of Diabetes Mellitus in Oman: Results from two decades
of research. Sultan Qaboos Univ Med J 2015;15:€226-233.

Swinburn BA, Sacks G, Hall KD, et al. The global obesity pandemic: shaped by global
drivers and local environments. Lancet (London, England) [Internet] 2011 [cited 2017
Nov 23];378(9793):804—-14. Available from: http://linkinghub.elsevier.com/retrieve/pii/
S0140673611608131

WHO. Haemoglobin concentrations for the diagnosis of anaemia and assessment of
severity. Vitamin and Mineral Nutrition Information System (WHO/NMH/NHD/MNM/11.1)
. Geneva, Switzerland: World Health Organization; 2011.

Engle-Stone R, Aaron GJ, Huang J, et al. Predictors of anemia in preschool children:
Biomarkers Reflecting Inflammation and Nutritional Determinants of Anemia (BRINDA)
project. Am J Clin Nutr 2017;106(Suppl 1):402S5-415S.

Greene DN, Vaughn CP, Crews BO, Agarwal AM. Advances in detection of
hemoglobinopathies. Clin Chim Acta 2015;439:50-7.

Machado L, Saquib S, Zulfikar S. Teenage pregnancy in Oman: Maternal and fetal outcome
and implications. In: The World Congress on Building Consensus out of Controversies in
Gynecology, Infertility and Perinatology (BCGIP-cogi). Istanbul, Turkey: 2013.

West KPJ. Vitamin Adeficiency disorders in children and women. Food Nutr Bull 2003;24(4
Suppl):S78-90.

Nichols EK, Khatib IMD, Aburto NJ, et al. Vitamin D status and determinants of
deficiency among non-pregnant Jordanian women of reproductive age. Eur J Clin Nutr
[Internet] 2012 [cited 2017 Nov 23];66(6):751—6. Available from: http://www.nature.com/
doifinder/10.1038/ejcn.2012.25

WHO. Obesity: preventing and managing the global epidemic: report of a WHO
consultation. Geneva, Switzerland: 2000.

Wilkinson SA, van der Pligt P, Gibbons KS, Mcintyre HD. Trial for reducing weight retention
in New Mums: A randomised controlled trial evaluating a low intensity, postpartum weight
management programme. J Hum Nutr Diet 2015;28(s1):15-28.

Calvo MS, Whiting SJ. Survey of current vitamin D food fortification practices in the
United States and Canada. J Steroid Biochem Mol Biol 2013;136:211-3.

Wirth JP, Nichols E, Mas’d H, Barham R, Johnson QW, Serdula M. External mill
monitoring of wheat flour fortification programs: An approach for program managers
using experiences from Jordan. Nutrients 2013;5(11):4741-59.

103



pa1e|nojes aq ||IM 8)ewWi}se apim-uoieu a|buls e AluQ "epewl a4 |[IM S8}ewWI}se [9A8]-8}elouianob ON

9951 X 8l . %G/ gl %0°0LF %19 BIWaUy UOLOM
0£Ey . 60G . %G8 Gl %0°GF %G2 ovnw moq  Jueubaeid
3 ; . o Aousiole
'y 20p 65H'8 69, %G1 'l %0'GT %05 : wm
] 1] - - — >
e’y 207 65t'8 69. %G gl %0'GF %08 o]
1] ‘ - - — >
0/6'C 0.2 189'S 1S %G/ Sl %0'GF %LZ ocm_m_g,w\m
. . . L A uswom
26e' 21z 99%'y 90 %G1 gl %0'€F %G SN ueubeid
‘ ‘ £ . -UoN
126 1G¢ €15, £89 %G1 Gl %0'GF %EE o
198°€ 1GE 188"/ 129 %G/ Gl %0'GT %ZE elwauy
2.8's z5e piLv's 19 %G8 Gl %0'GT %bS z< INg
v68'S vGe 851’/ 8.9 %G8 Gl %0°CT %01 58> ING
Z6v7'8 2Ll Iv€'9 116 %S/ Sl %0°'GF %SZ >o%_m_u_m\m
] ‘ - - — >
S60°2 59 20€'S z8y %G/ 'l %0°ET %9 ocm_w\_,_m\m
] 1] - - — >
1£8°9 129 0L’ voY %G1 gl %0'GF %61 > on
usIpIYD
2012 oz 20z 8l %G/ Gl %0°0LF %19 elweuy  100ys-aid
109°C €2 Iv6') m %G8 gl %0'ET %z TEINENG)
1086 168 9zg'/ 999 %G8 Gl %0°CF %01 Bunums
sle's 99 L9V'S 16V %G8 Gl %0°CT %1 Bunsem
6 ajeioulanob
sajeioulanob ajeJoultanob sejeloulano asuodsal _
|le u1 }93|9S 0] y2Ed Ul }99|3S 0} _A_M MN_MMNWM cNMMw_._uaM_M_%w [enpi-Alpu| aowwwhumﬂw_o :W_mm.___ wo%m_a ww MH_MMMOQ Jo1eaipu;  dnoub jobie]
SHH JO JequinN  SHH J0 Jaquinp TG TR pawnssy :

uoisioald palisap ayj Ul JNSaJ 0} uole|nd|ed Jo) pasn suodwnsse pue ‘siojedipul A8y Joj pue ‘uswom
jueuboaid pue ‘uswom jueubaid-uou ‘uaip|iyo jooyds-aid 1o} (Spjoyasnoy JO Jaquinu pue S|enpIAIpuUl JO Jaqwinu ul) SNNO Jo} azis ajdwes

suolje|nojes azis ajdwes Lond y ‘L Xipuaddy

References

104
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Team 11, Al-Wusta Governorate
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Appendix 3. Comparison of plasma retinol and retinol binding protein

Because retinol binding protein is not recommended by WHO for the assessment of vitamin A
status, extra plasma from a subsample of specimens from children and non-pregnant women
were analyzed for plasma retinol as validation of the RBP testing. Plasma retinol was analyzed
using by high-performance liquid chromatography (HPLC) by the Khatib Micronutrient
Laboratory (Affiliate of Najdawi Laboratory) in Amman, Jordan, and as mentioned above, RBP
was measured using the ELISA technique at the VitMin Lab, Willstaett, Germany.

The subsample of specimens to be tested for retinol were selected from 53 children and
53 women. Figure 3-1 below presents the scatterplot and regression equation for these
106 specimens. When children’s and women’s specimens were regressed separately, the
regression lines were exactly parallel and very close together. For this reason, children and
women were combined into a single regression analysis. The correlation between RBP and
retinol appears linear with a very strong correlation (R2=0.939). The y intercept demonstrates
that, on average, RBP levels are 0.03 umol/L higher than retinol levels.

The kappa coefficient was calculated to compare the prevalence of vitamin A deficiency
defined using retinol <0.70 pymol/L and two values of RBP: <0.70 umol/L and <0.73 pmol/L, as
shown in tables 3-1 and 3-2 below. Using the RBP cut-off point of 0.73 pmol/L results in better
agreement with retinol by HPLC and better sensitivity; however, the number of specimens
showing vitamin A deficiency is quite low.

Figure 3-1 - Scatterplot of RBP and retinol HPLC values and regression equation.
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Table 3-1 - Comparison of RBP < 0.73 umol/L.
Retinol by HPLC

RBP<0.73 Low Normal Total
Low 6 1 7
Normal 1 98 99
Total 7 99 106
Kappa statistic = 0.847
Sensitivity = 85.7%
Specificity = 99.0%

Table 3-2 - Comparison of RBP < 0.70 pmol/L.

Retinol by HPLC

RBP<0.70 Low Normal Total
Low 4 1 5
Normal 3 98 101
Total 7 99 106

Kappa statistic = 0.647
Sensitivity = 57.1%
Specificity = 99.0%
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Appendix 7. Analysis of data quality

Anthropometrists on the data collection teams were trained to measure both height and
weight to the nearest 0.1 cm. The height boards had a measuring tape attached to them,
so that the anthropometrists had to estimate the level of the head piece of the height board
during measurements. Weight was measured with digital scales with a numeric readout, so
anthropometrists only had to copy the number from the scale readout to the data collection
form. Ideally, an equal number of measurements should end in x.1, x.2, x.3, etc. The
distribution of decimals gives an assessment of how much anthropometrists rounded off their
measurements to the nearest cm or %2 cm.

Figures 7-1 through 7-4 show the distribution of the decimal for measurements in children
and women. Height measurements are heavily biased toward numbers ending in .0 and to
lesser extent .5, showing that anthropometrists did not measure the height of either children
or women to the nearest millimeter. It cannot be determined if anthropometrists routinely
rounded measurements to the nearest centimeter, thus adding only random error, or if they
consistently rounded down, thus adding bias to these data.

The decimals of weight measurements were much more even; however, there is still a
preference for the decimal 0. The cause of this is a mystery; presumably the anthropometrists
just recorded what was displayed on the digital readout of the scale. An investigation of the
scales used may be warranted to determine if the scales, for some reason, more frequently
measured weights ending in .0. As shown in table 7-1, preference for the digits 0 and 5 among
the measurement of children’s length and height varied widely by governorate.

The distribution of children’s ages is reasonably evenly spread throughout the target age
range of 0 — 59 months (Figure 7-5). The light bars show the whole year ages of 12, 24, 36,
and 48 months. In populations in which mother’s do not know their child’s age or date of birth,
the ages of survey subjects are often clumped at these ages; however, ONNS data show no
such clumping.

Figure 7-1 - Distribution of the decimals of children’s height measurements.
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Figure 7-2 - Distribution of the decimals of children’s weight measurements.
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Figure 7-3 - Distribution of the decimals of women'’s height measurements.
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Figure 7-4 - Distribution of the decimals of women’s weight measurements.
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Figure 7-5 - Distribution of children’s ages
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Table 7-1 - Number and percent of child length and height measurements ending in the decimals 0, 5, or

another decimal

Governorate Decimal 0 Decimal 5 Other decimal
n % n % n %

IDEAL 10% 10% 80%
Muscat 69 53.5% 22 17.1% 38 29.5%
Dhofar 115 32.7% 45 12.8% 192 54.5%
Al-Dhakhlya 65 20.2% 47 14.6% 210 65.2%
Al-Shargyah North 148 60.2% 43 17.5% 55 22.4%
Al-Shargyah South 69 27.0% 24 9.4% 163 63.7%
Al-Batinah North 105 39.2% 35 13.1% 128 47.8%
Al-Batinah South 76 29.2% 47 18.1% 137 52.7%
Al-Dhahairah 173 59.2% 76 26.0% 43 14.7%
Al-Buraimy 238 81.0% 36 12.2% 20 6.8%
Musandam 55 24.1% 32 14.0% 141 61.8%
Al-Wusta 69 20.7% 45 13.5% 220 65.9%

Table 7-2 shows the statistics forthe anthropometricindices calculated from the measurements.
The standard deviations of height-for-age and weight-for-height are both within the acceptable
range, showing the absence of large amounts of random error. The measurements of skewness
and kurtosis demonstrate that the distributions of z-scores are generally normal.

Table 7-2 - Z-score statistics in children less than 5 years of age
Standard deviation

Z-score

Height-for-age
Weight-for-height
Weight-for-age

Mean
-0.63
-0.40
-0.64

Median
-0.67
-0.41
-0.67

1.32
1.31
1.15

Skewness
0.351
0.126
0.141

Kurtosis

1.634
1.042
0.542
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Appendix 8:  Survey Questionnaires (English)

Affix HOUSE- HOLD label here (starts with «H»)

h1. Region

Muscat 1
Dhofar 2
h2. Waliyate/PI PRSP
Al-Dhakhlya 3 allyate/riace
Al-Shargyah North 4
Al-Sharqyah South 5
Al-Batinah North 6 h3. Family Card Number ...............
Al-Batinah South 7
Al-Dhahairah 8
Al-Buraimy 9 ha4. Altitude of this location ........ meters
Musandam 10 (lf known)
Al-Wusta 11
h5. Cluster number ................ h6. HH number .....................
h7. Name of head of NOUSENOIA . ...coeiieii e
LS T Y= 10 I a0 0 ] o 1= TR
Household selected for children and women venipuncture
........................................................................................... 1
h9. Household selected
for women/ and or children | Household selected for children venipuncture
venipuncture (0] | I\ 2SS URRSURRR 2
Household not selected for venipuncture .......................... 3
Visit 1 Visit 2 Visit 3
Date Y R Y
Interviewer no.
Next visit: D_ate — — —
Time Y Y Y
Result
h10. Final visit S — h11.Interviewer
. Day Month Year Anterviewer ......ooveeeiieee,
h12. Number of ViSitS .......cccovveevieeennn.. h13. Finalresult ...........coovviiiiii.
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FINAL RESULT CODES:

Comp|eted ___________________________________________________ 1 Refused .......ooovviiic 4
No household member or no competent respondent | Dwelling vacant / Address not a dwelling ........ 5
at home at time of visit ...l 2 Dwelling destroyed ..........cccccceiiiiiiiiiiiiiinnes 6
Entire household absent for |0ng period or Dwelllng notfound .............iiiiiiiii 7
OV e dia e 3 Other (SPECIfY) .veveveeveeeeeeeeeeeeeeee e, 8
A NIl e S A s h18. Number of children below 5 years ...........
household ...,
- .

AT CC AT AT h20. Number of women age 15-49 years ........
household ...

We are from the Ministry of Health. We are working on a project concerned with nutrition and
health. | would like to talk to you about this. The interview will take about 30 minutes. All the
information we obtain will remain strictly confidential and your answers will never be identified.
After these questions to you, | will speak with some of the women in your household and the
women who take care of the children 0-59 months.

May | start now?

LJYES, PERMISSION IS GIVEN ->bEGIN THE INTERVIEW.

[INO, PERMISSION IS NOT GIVEN -> COMPLETE THIS COVER PAGE. DISCUSS
RESULT WITH TEAM LEADER.

First, | would like to ask you some general questions about the people who live in this
household

Please tell me the name of each person who usually lives here, starting with the head of the
household.

List the head of the household in line 01. List all household members, their relationship to the
household head, their sex in columns hH22-H24. Then ask: Are there any others who live here,
even if they are not at home now? If yes, complete the household listing in columns H22-H24.
When all HH members listed, ask questions starting with column H25 for each person at a time.
Use an additional questionnaire if all rows in the household listing form have been used.

How old is Who is the
%
What is the What is (name)’s (name)_. . . mo_ther or
. . : Record in Circle Circle primary
. relationship |Is (hame)| date of birth? : :
Line Name | of (name) to | male or completed | line no. line no. | caretaker of
No the head of | female? = 99 DK 9999 years. If | if woman | if child this child?
house-hold? ' DK age is 95 is age is age Record line
: or above, no. of mother
record ‘95’ or caretaker
Line Name Relaton* = M F | Month Year ?g:r'sn 15-49 0-59 Mother
01 01 L o R 01 01 | e
02 | | L I R 02 02 | e
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03 | ] 1 2 | i | e | e, 03 03 |
04 | | Ll 1 2 | | e | 04 04 |
05 | | 1 2 | i | e | 05 05 |
06 | | 1 2 | | e | 06 06 |
07 | | 1 2 | i | | 07 07 |
08 || 1 2 | i | |, 08 08 |
09 | 1 2 | | | 09 09 |
10 | | 1 2 | | | 10 10 |
L N e L T e T 11 1M1 |
12 | 1 2 | i | |, 12 12 |
13 | 1 2 | i | |, 13 13 |
14 | L T O T 14 14 |
15 | | 1 2 | s | | e, 15 15 |
16 1 2 | s | e | s 16 16 |
17 | 1 2 | s | e | s 17 17 0
18 | | 1 2 | s | e | e, 18 18 |
19 | | 1 2 | s | e | e, 19 19 |
20 | | e 1 2 | e | s | e, 20 20 |

Tick here if household listing continuation form

used [

* Codes for question 19: Relationship to head of household:

01 Head of household
02 Wife / husband

03 Son / daughter

04 Step-son / step-
daughter

06 Parent

05 Grandchild

07 Parent-in-law
08 Brother / sister

09 Brother-in-law or sister-in-law
10 Uncle / aunt

11 Niece / nephew

12 Son-In-law or daughter-in-law

13 Adopted / Foster child
14 Not related
88 Other (specify )
99 Don’t know

Probe for additional household members.

Probe especially for any infants or small children not listed, and
others who may not be members of the family (such as servants, friends) but who usually live in the household.
Insert names of additional members in the household list and complete form accordingly.

Every women 15-49 years and child < 5 years on the household roster should be recruited for participation into
the ONNS 2017. For each women 15-49 years and child < 5 years, “open” an individual questionnaire: Use the
line number on the household roster as the individual’s number. You should now have a separate questionnaire
for each eligible woman and each child under five in the household.

How many rooms in this house/
h30. . ROOMS ...oovviiiiiiicieeeeeeeeeeeeee
apartment are used for sleeping?
Ceramic tiles / Marble............ccccccoccneeeen. 1
h31 Main material of the dwelling floor CemeENt...ccccci i 2
" |Record observations Carpet CoOVering........ccccuvveiieeieeeeeeieeeeine 3
Other (SpecCify:.......cccceccuvivreeeeee. ) I 8
Palm ..o 1
Main material of the roof Metal / Tin.....oooeeiiiiiee e 2
h32. . WOOd ..o 8
Record observations
Cement .....occueiiiiii 4
Other (SPeCify:.....cccouiueeeeeiiiiieaannns ) 8
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circle “2”. For other responses,
circle “8”.

Cane/ Palm / Trunks ..........ccooeveiieiennnen. 11
Stone with mud .............coooiii 21
Main material of the exterior walls Reused wood ...........coooiiiiiiiiiiinnn 22
h33. Record observations Stone with lime / cement ....................... 31
Cement blocks (with NO fagade) ........... 32
Cement blocks (with cement facade ....... 88
Other (SpecCify:.....cccovieeiiieeiiiieens ) e 88
Electricity .........coooiiiiii 1
Liquified petroleum gas (LPG) ............... 2
What type of fuel does your Kerosgne. ........................................... 3
h34. household mainlv use for cooking? Coal, lignite ......oovviiiiiiiiiiiea 4
y 9% No food cooked in household .............. 5
Other (SPeCify:.....ccoeviiuieereiiiiinennn ) T 8
Dont KNOW ..o, 9
In a separate room used as a kitchen ....... 1
: : Elsewhere in the house ........................ 2
Is the cooking usually done in the .
- In a separate building .................c....o. 3
h35. 'house, a separate building, or
(@11 o [0]o ] F= TSP 4
outdoors? o
Other (SpecCify:....cccceviieeiiiieeieene ) e 8
Dont KNOW ....cooiiiiiiiiiiiiiieca 9
Yes | No
A. Non-mobile telephone? 1 2
B. Freezer? 1 5
C. Gas cooker?
Does any member of this household p. Washing machine? 1 2
h36. have......cooeeeee e ? E. Personal Computer or |aptop’) 1 2
Ask about each item separately. F. Internet subscription? 1 2
G. Flat screen television 1 2
H. Smart devices (iPad, iPhone,
tablet computer)?
Yes | No
Does any member of this household ;
h37. OWN oo ? A. A car or pickup truck or bus 1 B
Ask about each item separately. B. A motorbike/scooter 1 B
C. A boat with motor 1 2
Do you or someone living in this
household own this dwelling?
If “No”, then ask: Do you rent this OWN e 1
h38 dwelling from someone not livingin  [Rent ..o, 2
" this household? Other (Specify: .....cccvvcvveeeeenns ) ISP 8
If “Rented from someone else”, Dot KNOW ...covviniiiiiiiiiiiiieeeeea 9
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: YES oo 1 -> Next Q
3, Does any member of this household " " 2 > Qhdt
yag : DON't KNOW ... 9 -> Qh41
If yes, how much agricultural land ACIES .
h40 do members of this household own? OR
" | Enter either acres or square meters, Square meters
SLIHMOARCIE DONE KNOW v 9999
Does this household own any Y S e 1 -> Next Q
h41. livestock, herds, other farm animals, |NO ........ccoooiiiiiiiiii e 2 -> Qh43
or poultry? Dot KNOW .....cvveeeeiiiiiieeccceeee e 9 -> Qh43
How many of the following animals
does this household own? A~ CEE
: B. Goats
Ask about each item separately.
C. Sheep
h42. .
D. Chickens
If none, enter <000> E Camels
If more than 995, enter <995 F-Other( )
T L Other (covveeeeeeceeee e,
: YES oo 1
Does any member of this household
h43. NO e 2
have a bank account? ;
DoNt KNOW ....coeeieiiiiiiiieieeieee 9
Piped in dwelling/yard (governorate water) ..... 1
Piped in dwelling/yard (private water) ............ 2
Tubewell or borehole ..................c.cn 3
What is the main source of Protected well ... 4
i Unprotected well ... 5
h44. | drinking water for members of
our household? Tanker-truck ..o 6
y ' Surface water (damn, pond, falaj) ................. 7
Bottled water ... 8
Other (SPECIfY) ovviiiiieiieeeceeee 88
DOt KNOW ..o 99
Do you do anything at home YES oot 1 -> Next Q
h45. tothe waterto makeitsaferto | NO .........ccccimiiiiiiiii i, 2 -> Qh47
drink? DOt KNOW oo 9 -> Qh47
BOIl e, A
What do you usually do to make | Add bleach or chlorine ............................. B
the water safer to drink? Strain it through acloth .................. C
Use waterfilter .................cooccoiiiiiiii, D
h46. | Probe: Anything else? (ceramic, sand, composite, etc.) ................... E
Solar disinfection ...................oo [P
Record all responses Letitstandand settle .....................ccoo X
mentioned. Other (SPeCify) ....c.ovvveiiiiiiiiiiiie Y
Don'tKNOW ..o 7
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What kind of toilet facility do Flush to piped sewer system ........................ 1 Next Q
members of your household Flushtodeephole .................cooooiiiiiiinin, 2 Next Q
ha7 usually use? Flush, but Don’t know to where ..................... 3 Next Q
’ No facility, Bush, Field .......................o.n. 4 ->Qh49
If “flush”, probe: Other (SPECify) .ovvivviiiiiiiiiiieeeeee 8 ->Qh49
Where does it flush to? Dot KNOW ...oviiiiiiiiiii e 9 ->Qh49
Do you share this toilet facility | YeS ......c.oooiiiiiiiii 1
h48. with others who are not NO 2
members of your household? DOMt KNOW ..o 9
Please show me where Observed ........coooiiiiiiiiiiii e 1 Next Q
h49. members of your household Not in dwelling / plot /yard ........................... 2 -> Qh52
most often wash their hands. No permission to s€e ............ccooeeeiiiiiiiiiinn.n 3 -> Qh52
Observe presence of running
water at the specific place for
handwashing. Wateris available .................c.coooiiiiiin 1
h50. Verify by checking the tap/pump, Water is not available ................................. 2
basin, bucket, water container | Did notobserve .................co 9
or similar objects for presence
of water.
Yes |No
Record if soap or detergent is
present at the specific place for
handwashing.
Circle Yes for each type of soap | A. Bar soap 1 2 1->Qh54
h51.  S€en- B. Detergent (Powder / Liquid / Paste) 1 2 |1->Qh54
’ C. Liquid soap 1 2 1->Qh54
Skip to Q54if any soap or D. Ash / Mud / Sand 1 2 |->NextQ
detergent code (A, B, or C) is E. None 1 2 |->NextQ
YES. If D and E is is circled
YES, continue with next
question
D hav n r
de(‘)ter}\clgct;l:lt &Eo‘r% itzerso?gcal(l)y \ES ! il
h52. | sed cleansing agent) in your A 2 >l
Don’t know 9 -> Qh54

household for washing hands?
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Yes |No
Can you please show it to me? | A. Bar soap 1 2
h53 B. Detergent (Powder / Liquid / Paste) 1 2
" | Circle Yes for each type of soap | C. Liquid soap 1 2
seen. D. Ash / Mud / Sand 1 2
E. None 1 2
-> QhH56
A. per weekK................
OR
In the average month, what are B e el -> QhH56
L en . per month...............
h54. the total household earnings® OR
iezare DU G, C. peryear .............. -> QhH56
not all 3 OR
il
Don’t know - Nex
, <200 O.R oo 1
If'you don't know the amount, 540 499 QR ... 2
can you give an estimate of the 500-999 OR 3
monthly household income if | PR s O R ............................................. ;
h55. |read some options to you? Is it oo OIR ........................................... :
[INSERT RANGES IN RIALS]? > A R :
Read options to respondent g(e)::{tsigow ................................................... g
Palm seed Oil .........cocoiiiiiiiiii A
Olive Ol ..ceoviiii B
Sesame Oil ....ocoviiiiiiii C
Sunflower oil ... D
What type of oil and fatis used |[Cornoil ...........cooooiiiiiiiiiiii E
for cooking in the house? Canola Ol ........oooeveiiiiiiii F
h56. Ghee oo G
Record all responses Animal butter ... H
mentioned. Margarine ..........ccoooiiiiiiiiiii e I
Coconut Ol ....c.eveiiii J
Hemis/qustha ... K
Other (SPeCify) ....c.oeuveiiiiiiiiiiiia X
DOont KNOW ....vnieiiiiiiiii e z
Used only one time, not reused .................... 1
How manyv times is the same oil TWO IMES ..o 2
h57. ! e THrEE iMES ......ovvveeeeeeceeeeeeeeee 3
SIS Al e More than three times ..................ccoooi 4
Don't KNOW ...ovniiiiiiieiiec e 9
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Number of times per:

On average, how often is
cooking oil purchased in this WEEK ..o
?
h58. household?
Fill in number of times for ONLY Month ..........oooeiiiiiiiiieee e,
1 TIME PERIOD.
| don’t use it / | DON’t BUY «..vvvveoeereeereeee 00 ->Qh62
Don’'t Know / NOt SUre .....ooooeeeeeieeiiiiinene.. 99 ->Qh62
What quantity is usually —
T Millilitres ........oocovveeiiiiienn,
cooking oil is bought?
h59. g oL (S BOtg Don’t KNOW / NOt SUTe .......ccvevvveneennnene. 9999
Fill in amount for either millilitres OR
or litres, but NOT BOTH. :
LItres .oooveeeeee e
How much does such a quantity Rial .........cccoveveeeeeiiieeieinnn.
h60. . .
of cooking oil cost?
Don’t know / not sure .........cccceeecieeeeennnen. 99.9
Ask to see the container of Ye_s,. original package says fortﬁ@Q TR
: . : Original package not mention fortification ........
h61 | cooking oil. Does the container . o
o i Undetermined, not in original package ..........
show that it is fortified? .
NO 0il t0 ShOW ....ooviiiiiii
Number of times per:
On average, how often is
wheat flour purchased in this WEEK ..o
?
h62. household?
Fill in number of times for ONLY Month ........ccccoeiiiiiiiiiiiiee e,
1 TIME PERIOD.
| don’t use it / 1 DON't BUY «.oovveeeeeeeeee. 00 ->Qh66
Don’t KNOW / NOt SUTE ..., 99 ->NextQ
What quantity is usually
T Grams .....cccvveeeiiiiiiee e
flour is bought?
h63. 8 Don’t KNOW / NOt SUTe ........coveveuvererenae. 9999
Fill in amount for either grams or OR
kilograms, but NOT BOTH. .
Kilograms ....... e
h64 How much does such a quantity Rial .........ccccoveveeeeiiiieeieinnns
" | of wheat flour cost?
Don’t know / not SUre ........cccceeeveiiieeeeennnee, 99
Aekcto s he pacage ofwneat (55,7000 Packege seyo foried -
h65. | flour. Does the package show ginai p ge not mention fortimcation ...

that it is fortified?

Undetermined, not in original package ..........
No wheat flour to show ...................oonie
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Affix HOUSE- HOLD label here (starts with «H»)

R Cluster number .............. wra. HH number .....................
w75. Name of thiswoman:...............ccooovunn.... w76. b [ s
from HH roster
w77. | Civil number w78. | Interviewer number
I R [, / 201
w79. Date of data collection Day Month Year.
Women in this household selected for
i 2
S| AL A YES oo, 1
w80. No 5
Gomenll cuEslin BB M e (ousclely D e
questionnaire
w81. | Final result of woman data collection ...............c......... (enter code from below)

FINAL RESULT CODES:

Completed all data collection (interview, anthropometry
and blood collection)

Completed interview, accepted anthropometry, refused
blood collection

Completed interview, refused anthropometry and refused

blood collection

Completed interview, completed anthropometry, and NOT

selected for blood collection

Refused interview and all data collection 5
2 | Woman not at home at time of visit
. 6
Other (specify)
3 8

Woman questionnaire should be administered to

all women15-49 years identified by the household
roster. Repeat greeting if not already read to this
respondent.

We are working with the Ministry of Health. We

are conducting a national nutrition survey to better
understand the various nutritional conditions, such
as such as overweight and obesity, anemia, vitamin
and mineral deficiencies in women and children. This
information will help the government to plan for better
health in the future.

All the information we obtain will remain strictly
confidential and your answers will never be shared
with anyone other than our project team..

If greeting at the beginning of the household
questionnaire has already been read to this woman,
then read the following:

Now | would like to talk to you more about your
health and other topics. This interview will take about
30 minutes to complete and includes answering
questions and taking weight/height measurements
and a blood sample from your arm.

May | start now?

YES, PERMISSION IS GIVEN ->BEGIN THE
INTERVIEW.

NO, PERMISSION IS NOT GIVEN -> COMPLETE
THIS COVER PAGE. DISCUSS THIS RESULT WITH
YOUR TEAM LEADER.
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| would first like to ask you some questions about yourself.

WHAT IS YOUR DATE OF
BIRTH?
Day oo
W82. | Don’t know or women does not
Month ...
want to say,
enter <995 or <9999 Year ..o
HOW OLD ARE YOU?
PROBE: HOW OLD WERE
YOU AT YOUR LAST
2
W83, BIRTHDAY" Age .....................................................
(in completed years)
COMPARE MONTH AND (enter <99 if unknown)
YEAR OF BIRTH AND STATED
AGE; CORRECT ONE IF
NECESSARY
w84 Have you ever attended sChool | YesS ........ooiiiiiiiiii e ->Next Q
" |or preschool? NO e ->QW88
IN TOTAL, HOW MANY
YEARS HAVE YOU SPENT AT
w85. | SCHOOLAND IN FULL-TIME  YEars .......cccooueeieeeieeeeeeieeeie e
STUDY (EXCLUDING PRE- Don’t know, enter <99»
SCHOOL)?
Circlecode01 234567 89 10 11 12
What is the last grade/class you
w86.
successfully completed?
DID YOU CONTINUE YOUR Diploma dearee 1
STUDIES AFTER GRADE 122 p OIEE vt e e
W87, Bachelors degree.........cccocevvveveeiiiiiiiiiiie, 2
IF SO, WHAT OTHER DEGREE I[\)/Isrs]ytteli:loevgree and more g
DID YOU COMPLETE?  DONTKNOW oo
Never married ...........coevvviiiiiiiieieieian, 1 -> Qw97
. : Currently married .............cooooiiiiiiii 2 -> Next Q
?
w88.  Whatis your marital status NOW? \yiqouwed 3 >NextQ
DIivorced .......oouviniiiiii 4 -> Next Q
YES e 1 -> Next Q
W89. ARE YOU PREGNANT NOW?  INO oottt 2 -> Qw92
UNSUME oo 9 -> Qw92

135

References




W90.

HOW MANY MONTHS
PREGNANT ARE YOU?

Number of months

99 if
unknown

WO1.

WHEN DID YOUR LAST
MENSTRUAL PERIOD START?

IF RESPONDENT KNOWS
THE EXACT DATE, MARK DAY,
MONTH, AND YEAR.

IF RESPONDENT DOES NOT
KNOW THE DATE, THEN
ASK HER TO ESTIMATE
HOW MANY DAY, WEEKS,
OR MONTHS AGO HER
LAST MENSTRUAL PERIOD
STARTED.

/

/

Day

OR

1. Days ago
2. Weeks ago

3. Months ago
4. Don’t know

Month

Year

Wo2.

HOW MANY TIMES, IN TOTAL,
HAVE YOU BEEN PREGNANT?

IF PREGNANT NOW, INCLUDE
THIS PREGNANCY.

IF NEVER PREGNANT, ENTER
«00»

Number of times

00-> QW97

W93.

HOW MANY TIMES, IN TOTAL,
HAVE YOU GIVEN BIRTH TO
ABABY? (INCLUDE STILL
BIRTHS AND LIVE BIRTHS)

Number of times

00-> Qw95

w94,

Have you given birth to a live
baby in the past 2 years?

w95.

Are you currently breastfeeding
a child?

-> Next Q
-> Qw97

w96.

For how long have you been
breastfeeding this child (or
children)?
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Now | would like to ask you some questions about your typical diet and eating habits

Please describe everything you ate yesterday during the day or night, whether at home or outside
the home

a) Think about when you first woke up yesterday. Did you eat anything at that time? If yes: Please tell
me everything you ate at that time. Probe: Did you eat more than 15 grams or 1 tablespoon full of this
food? Anything else? Until respondent says nothing else. If no, continue to Question b).

b) What did you do after that? Did you eat anything at that time?

If yes: Please tell me everything you ate at that time. Probe: Anything else? Until respondent says
nothing else.

Repeat question b) above until respondent says the women went to sleep until the next day.

w97. | If respondent mentions mixed dishes like a PORRIDGE, sauce or stew, probe:
c) What ingredients were in that (MIXED DISH)? Probe: Anything else? Until respondent says nothing
else.
As the respondent recalls foods, confirm that the amount eaten was greater than 15 grams or 1
tablespoon (15 ml). If yes, underline the corresponding food and circle ‘1’ in the column next to the
food group. If the food is not listed in any of the food groups below, write the food in the box labeled
‘other foods’. If foods are used in small amounts less than 15 grams or only for seasoning or as a
condiment, include them under the condiments food group.
Once the respondent finishes recalling foods eaten, read each food group where ‘1’ was not circled,
ask the following question and Circle ‘1’ if respondent says yes, ‘2’ if no and ‘9’ if don’t know:
Yesterday during the day or night, did you drink/eat any (FOOD GROUP ITEMS)?
Yes No DK

Corn/maize, rice, wheat, sorghum, millet, or other foods made from these

A | grains or any other grains (e.g. bread, noodles, porridge or other grain 1 2 9
products, other local grains)?

B White potatoes, white yams, manioc, cassava, or any other foods made 1 9 9
from roots?

C Beans, peas, lentils? 1 2 9

D Nuts or seeds, including peanuts, cashews, sunflower seeds, etc? 1 2 9

E Milk, cheese, yoghurt or other milk products? 1 9 9
Do NOT include butter, ice cream, cream or sour cream.

F Liver, kidney, heart, or other organ meats? 1 2 9
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Any meat, such as beef, lamb, goat, chicken, or duck?
If “Yes”, confirm that respondent actually consumed meats and not just
sauce cooked with meat. If only sauce consumed, mark “No”.

Fresh or dried fish, shellfish, or seafood?
If “Yes”, confirm that respondent actually consumed fish etc, and not just
sauce cooked with fish etc. If only sauce consumed, mark “No”.

Eggs?

Any dark green leafy vegetables, such as parsley, coriander, romaine, or
molokhia?

Pumpkin, carrots, squash, or orange-flesh sweet potatoes or other
vegetables that are yellow or orange inside?

Ripe mangos, papaya, orange melon or other orange or yellow fruit?

Any other vegetables, such as onions, eggplant, cucumber, capsicum,
tomato, or okra?

Any other fruits, such as oranges, apples, dates, water melon, bananas,
grapes, pineapple, pears, figs, or guava?

Qils, fats or butter added to food or used for cooking

Savory and fried snacks, such as crisps, chips, fried dough, and other fried
shacks.

Any sugary foods such as chocolates, sweets, candies, pastries, cakes,
or biscuits?

Any sugar-sweetened beverages, such as sweetened fruit juices and
“juice drinks”, soft drinks/fizzy drinks, chocolate drinks, malt drinks, yoghurt
drinks or sweet tea or coffee with sugar?

Condiments, such as tumeric, black pepper, or red pepper?

Sauces, such as soy sauce or hot sauce

Other Beverages or Foods:
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Now | would like to ask you questions about some specific types of foods you may eat. These questions ask
about a typical week; that is, a normal 7-day period, and about a typical day. Please think about how many
days you usually eat the following foods, and about how many times per day you usually eat these foods.

Next | would like to ask you about
some foods and drinks that you eat in
a typical week.
In a typical week, on how many days
and times per day do you eat any (item
from the list)?:

w98. How many times per day ' w99. Number of days in a typical
typically consuming? week consuming?

If Less than one time, ask Qw99

Less than onetime ................. 0
Onetime ........cccoovviiiiiin. 1
A. Fruit? Two times .......cccccoeviiiiiiiiiinnnn. 2 Number of days .....
Three or more times ................ 3 Don’t know ................. 9
Don'tknow ............coccoeiiiiiii. 9
Less than onetime ................. 0
Vegetables? Onetime ........ccooeeviviiiiii.. 1
B. Include salads, cooked Twotimes........coooveviiiiiinne. 2 Number of days .....
vegetables, etc. Three or more times ................ 3 Don’t know ................. 9
Don'tknow ..........cccoeeeiininin 9
Starchy foods? Less Fhan onetime ................. 0
. : Onetime ...........coocoeiiiiiin. 1
c Include porridge, bread, rice, Two times 2 Number of davs
. el G e e e LCUITES oo B AT , yS .....
. Three or more times ................ 3 Don’t know ................. 9
from grains ,
Don’'tknow ............coccooeiiiinil. 9
Less than onetime ................. 0
Onetime .........cocovvviiiiiii... 1
D. Beans, peas, lentils? Twotimes ............cocoooiiiiii.. 2 Number of days .....
Three or more times ................ 3 Don’t know ................. 9
Don'tknow ...........cccooeeiininin 9
Less thanonetime ................. 0
Dairy products? Onetime .......ccccoovviiiiiiii. 1
E. Include milk, cheese, yogurt, Twotimes .......cooociviiiiiiineinn. 2 Number of days .....
etc. Three or more times ................ 5 Don’t know ................. 9
Don'tknow ............ccccooeeiiinil. 9
Less than onetime ................. 0
Un-processed meat? Onetime .........coooviviiiiinin.. 1
F. Include beef, lamb, poultry, Two times ........ccooeevviiieineen... 2 Number of days .....
eggs, fish, seafood. Three or more times ................ 3 Don’t know ................. 9
Don'tknow ............cccoeeiiiiini. 9
Processed meat? Less thanonetime ................. 0
Include lunch meat, salami, Onetime ...........cocoeiiiiiin. 1
G. mortadella, pepperoni, hot Twotimes ......ccooooiviiiiiiineinn. 2 Number of days .....
dogs, local products such as | Three or more times ................ & Don’t know ................. 9
“salty fish and dry fish * Don’tknow ...................collll 9
Cold cereals? Less Fhan onetime ................. 0
. Onetime ......cooooevviiiiiiiiia 1
Include box cereals like .
H. . Twotimes..................... 2 Number of days .....
cheerios, frosted flakes, honey . ,
’ Three or more times ................ 8 Don’t know ................. 9
grams, kinfolks etc. ,
Don'tknow .........ccccoeoiiiiiinni. 9
Sugary foods? Less Fhan onetime ................. 0
Onetime ......c.coocoveviiiiiii.. 1
Include chocolates, sweets, .
l. . . Twotimes ........................... 2 Number of days .....
candies, pastries, cakes, or : ,
. Three or more times ................ 8 Don’'t know ................. 9
biscuits :
Don'tknow .............ocoooeiiiini. 9
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French fries or chips? Less than one time .................. 0
Include french fries, potato Onetime .........cooooviiiiiiiiiiii. 1
chips, tortilla chips, Cheetos®, Twotimes...................c.......... 2 Number of days .....
corn chips, or other local snack | Three or more times ................ 3 Don’t know ................. 9
chips. Dontknow ............ccoeviiieinn. 9
A meal from a fast food Less ’Fhan onetime ................. 0
. , Onetime ......ccccoovvviiiiiiinn.. 1
restaurant like McDonald’s, Two times 2 Number of davs
Taco Bell, Pizza Hut, Shwarma, Three or moretlmes .............. 3 Don’t know s 9
s, Gl e € Or more times ... 3 DONtKNOW .................
Don'tknow ..............cooooinil. 9
Less thanonetime .................. 0
100% fruit juice? Onetime .......ccoeoveiiiiiininn. 1
Include orange, grape, apple, |Twotimes..........c..c..cocooeiene.. 2 Number of days .....
mango, pineapple, etc Three or more times ................ S5 Don’t know ................. g
Don'tknow ...........ccccoiiinnn.. 9
Soda that contains sugar or
other beverages that contain Less than one time ................. 0
added sugar? Onetime .........ccovviiiiiiiinn... 1
Include Coca Cola, Sprite, local | Two times ..................c........... 2 Number of days .....
soda names, etc. DO NOT Three or more times ................ 3 Don’t know ................. 9
include diet soda or sugar-free |Don’'tknow ............................. 9
drinks, or fruit juices
Sports or energy drinks? Less ’Fhan onetime ................. 0
; : Onetime .........coevveiiiiiiiiiin... 1
Include Kool-aid, Hi-C, Two times 2 Number of d
Gatorade, Red Bull, Vitamin | 1O times......... e urr: er of days .....
N Thre:e ormore times ................ 3 Don’t know ................. 9
Don'tknow ............ccoooeiinnl. 9
Sweetened fruit drinks? Less ’Fhan onetime ................. 0
. Onetime .........coooeviiiiiiinn.. 1
Include Tange, Sun Top, Vimto Two times 2 Number of davs
SCIINERD), ST Gt (L] Three or moretlmes .............. 3 Don’t know o 9
Lulu, Ahlen, ice lolly lop, etc. € Or more times ............... 3 |DONTKNOW .......occeveee.
Don'tknow ..........ccccoeeiiiianl. 9
Less than one time .................. 0
Onetime .........coevvvviiiiiiiin... 1
Coffee or tea with sugar? Twotimes.............c...co. 2 Number of days .....
Three or more times ................ 3 Don’t know ................. 9
Dontknow ............cccoeeeviennnn. 9
Less than onetime ................. 0
Onetime ......c..cooooeviiiiiiinn.. 1
Coffee or tea without sugar? Twotimes ... 2 Number of days .....
Three or more times ................ 3 Don’'t know ................. 9
Don'tknow ..........cccooeeiiiinnl. 9
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Now | would like to ask you some questions about vitamins you may be taking or have recently taken.

During the last six months did

you take any iron tablets or YES o -> Next Q
w100. | syrup? NO o -> QwH36
Not sure if itwasiron............................ -> QwH36
Show iron tablets & syrup.
w101 Are you still taking iron tablets or Yes ... -> Next Q
" |syrup? NO et -> Qw103
Oneweekorless.........cccoeviiiinninn. -> QwH36
w102 How long have you taken iron More than 1 week, ............c..coooiiian.
* | tablets or syrup? Less than 1 month ... -> QwH36
One monthormore ..................ccoevvennn. -> QwH36
When did you stop taking iron Lessthan 3 monthsago ........................
w103.
tablets or syrup? 3 months agoormore ...........................
During the last six months did
LD A EE Rl R el YES oo -> Next Q
syrup?
w104. NO e, -> Qw108
Show folic acid tablets and Not sure if it was folicacid ..................... -> Qw108
syrup.
w105 Are you still taking folic acid YES oo -> Next Q
" tablets or syrup? NO oo -> QW107
Oneweekorless............cocoviiiiiiinnn.. -> Qw108
w106 How long have you taken folic | More than 1 week, ...............................
" acid tablets or syrup? lessthan 1 month ................................ -> Qw108
One monthormore .....................co....... -> Qw108
When did you stop taking folic | Less than 3 monthsago ........................
w107. .
acid tablets or syrup? 3 months agoormore ...........................
During the last six months did
o YES oo -> Next Q
?
wiog, | Youtakeanywitamin Dtablets? 1y > Qw110
Show vitamin D tablets. Not sure if it was Vitamin D ................... -> Qw110
One week orless ........ccooeeevveiiniiiinn,
w109 How long have you taken More than 1 week, .............ccooooviiinn
" vitamin D tablets? Lessthan 1 month ...
One monthormore ..............cccooeeiie
During the last six months did
: YES oo -> Next Q
2
wito, Youtakeany Calclum tablets? > Qw12
Show Calcium tablets. Not sure if it was Calcium ...................... -> Qw112
One weekorless ........ccooeoevviiiiniiiine,
Wit How long have you taken More than 1 week, ...........ccoeviiiiiin
" | Calcium tables? Lessthan 1 month ...
One monthormore ...............ccooeeie
During the last six months
did you take any vitamin A YOS oo
w112. | capsules? NO Lo
Not sure if it was vitamin A ....................

Show vitamin A capsule.
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During the last six months did YES o 1 -> Next Q
w113. | you take any Multi-Vitamin NO e 2 -> Qw43
supplements? Not sure if it was a Multi-Vitamin ............ 9 -> Qw43
Yes | No
What are the vitamins
included in the multivitamins
supplements? A.Iron 12
B. Folic Acid 1 2
wi14 Ask for each vitamin/mineral C. Zi_nc _ 1 2
" | separately D. Vitamin A 12
E. Vitamin D 1 2
Mark yes for each vitamin F. Vitamin B12 12
contained in the multi-vitamin | G. Calcium 12
supplements mentioned. H. Don’t know 9
Have you taken any other YES oo 1 -> Next Q
w115. | vitamin or mineral supplement in NO ...t 2 -> Qwh45
the past 6 months? Not sure or Don’t know .......................... 9 -> Qwh45
w116. UG EE IO SPECITY: 1o
supplement?
Now | would like to ask you about some foods which may contain extra nutrients.
" YOS oo 1 -> Next Q
wi1z,  Haveyouheardaboutfortiied o e 2 > Qwh49
' DON't KNOW ...oovvviieiiiiieeecie e 9 -> Qwh49
AIWAYS ..o 1
Usually .cooeeeiiieieeee e 2
w118. | Do you use fortified flour? Sometimes .......coooviiiii 3
NEVEr ..o 4
Don’t KNOW .....ovviviiiiiiiiiiiiieee 9
Improves health ... A
What do you think are the Prevents anemia ...............cc...cooiiini B
benefits of fortified flour? Prevents iron deficiency ........................ C
w119.
Other Y
Mark all responses mentioned.  (SPECIfY: ....ocivueiiiiiieeiiiieiiieeeiieeeae )
Don't KNOW ....cooviiiiiiiiiiiiccee Z
I YES ..., 1 -> Next Q
wizo, | Haveveuheardaboutiodized i 2 -> QwH54
salt: Don’t KNOW .....oooviviiiiiiiiiiieeie 9 -> QwH54
AIWAYS oo 1
Usually ...ooooiii 2
w121. | Do you use iodized salt? Sometimes ......coooviiiiiiiii 3
NEVEr ..o 4
Dot KNOW ....oveiiiiieiiiieiiieii e 9
Prevents iodine deficiency ..................... A
Improves intelligence ............................ B
Why do you think iodized salt is | Prevents vitamin deficiency ................... C
w122, |important? Improve health status ........................... D
Mark all responses mentioned. | Other Y
(SPECITY: wevveeeeeeeeeececcieee e )
Dot KNOW .....oviviiiiiiiiiiieeee V4
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Do you currently smoke any

tobacco products. such as YES oot 1 -> Next Q
w123, O produc’s, suc NO oo 2 > QW127
cigarettes, cigars or pipes and Don't know 9 >Qwi27
shisha?  Domtknow ...
Do you currently smoke tobaceo Y S oo 1
w124. NO - 2
products every day? Don't know 9
. YES oo 1 -> Next Q
w125, DOYOUSMOKS GIGAIBES O [Ny | e 2 > Qw127
nnele shisnas DOt KNOW .o 9 > QW127
On average, how many
w126. |cigarettes or bowls of shishado Eachday .........cccceevveeiienennnnn.
you smoke each day? DON't KNOW e 99
During the past 12 months, have YES oo, 1
w127. ; . NO o 2
you tried to stop smoking? Don't know 9
When you leave your house Never/rarely ........ccccoooviiiiiiiiiiiiiininnn, 1 -> Qwb4
wiog ©Orgo outside, do you usually Sometimes .....cooovviiiiiiii 2 -> Next Q
" | protect your head against the Most of the time ..., & -> Next Q
sun? Allthe time ............ccooiiiiiiii 4 -> Next Q
When you leave your house or | Scarf/headcloth .................................. 1
wizg, 90 outside, how do you usually Hat ... 2
" protect your head against the Umbrella .........coooooviiiiiiiieen 3
sun? Other (SPeCify ......covvviiieeeeiiiiineenn ) I 8
When you leave your house or gsée;’ti/nr]a;rsely ...................................... ;
wi30. |go outsids, do you usually cover Sometmes t|me .................................... :
5 00 WEEEEI R T socsansasancacaosasasasananconais
yourarms: All the tiMe ........coovovoeeeeeeeeeee 4
When you leave your house or ggéeerti/n:?e;ely ....................................... ;
w131. |go outside, do you usually cover Sometmes ti}.n.é ..................................... :
e
Tl et Althe tIME v, 4
: . o Walking to bus/taxi .................ccoeiiini. A
During which activities are you Walking to market and/or work B
directly exposed to the sun? WOrKING OULSIAS —...vv.vreoereoreorreoerooen c
w132. Probe: Watching children outside ..................... D
) T, Doing household duties outside ............. E
Any other activity? Other (specify ) X
Mark all that apply S sl R 9
Approximately how much time l1\lc; ;l::| r?l>J<J[;>eossure .................................. ;
do you pass under the sun each L pamnutes :
S e seRsie [ I e nocsameasscoaassnocecpaazanoe:
w133, 98y’ 12 ROUS ..o 4
Use your behaviour over the last :g-gorzjortsjrs ........................................... g
2 weeks to answer this question. o knov.v' ............................................ :
Do you habitually use sunscreen ggéeerti/n:aersely ...................................... ;
w134, |to protect your skin when you Sometmes t|me .................................... :
are under the sun? Pt OLNEHIME o ;
Very White ...........ooooiiiiiiiiiiiiie, 1
Respondent skin color? \C/)\llr\;tee ................................................... §
W135. | Completed by the enumerator DINE ;
based on observation Vo dark/black ...................................... .
Unable to observe ........................ 8
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Now | would like to ask you some questions about your typical physical activity.
If respondent does not a job outside the home or is retired, they may count the physical activity or exercise
they spend the most time doing in a typical week.

1. HOUrs ..oooveeeieiiiiieeeeee
On average, about how much R
w136. |time per day do you watch TV O
i ?
PN L e e el TS 2. Minutes ......cceeeeeveieeeeeee.
NONE oo 00
Don't KNOW ...ooevveeeieiiiiiiiiieeee e 99
On average, about how much 1 H
time per day do yoU play Video . Ours ......................................
or computer games per day? R
w137. o
Include games played on a .
hand-held device, like i-phone, 2. Minutes ........cceoeevciiiiiiieieeeen,
tablet. or similar NONE oo 00
' ' Don’t KNOW ... 99
Notatall /rarely ...........cooooiiiiiiiiiinn.
: . Tmealaday ......ccooveiiiiiiiiii,
w138. Do.you typlcallly L) 2mealsaday .....coocooeviiiiiiiiiii
while you eating food?
3ormoremealsaday ......c..c..ccoeeennenn.
Dont KNOW ....c.uoviniiiiiiiiiiice,
- YES i
Is there a television or computer
w139. in the room where vou sleen? NO ot
y P! Dot KNOW .....oovviiiiiiiiieiice
On average, how much time
do you typically sleep during a
usual 24-hour period?
1. Hours Weekdays ............cc.......
w140, Please include night time slee
: 9 P~ 2. Hours Weekends .....................
and day time naps and answer ,
Don’t KNOW .....cvveieeiiiiiiieeciiiee e 99
separately for weekdays and for
weekend days.
Inatypical week, do youatlend ygq L > NextQ
w141, 9 Phy Y NG e > Qw71
such as exercise class or )
: Dot KNOW ....viviiieiiiieiiieieee e -> Qw71
playing sports?
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wiao. Inatypical week, what physical Circle # days DK
" activity do you participate in? code
Walking ....c..coeeveunneee. 112345679
Gym-type program ...2 123 456 7 9
w143, How many do you spend in Dance ........cccccooenene. 312345679
" these activities? RUNNING ..o, 4 12345679
Other ........ccovvveeeens 8 12345679
(specCifY ..ccocieeeeeiiien. ) 12345679
Don’t know ............... 9
: YES oo 1 -> Next Q
wida, | DOYouwork outside the fome 2 >Queo
' DON't KNOW ...ovviviiiiiiiiiieieie 9 -> Qw80
Does your work involve
vigorous-intensity activity
that causes large increases
in breathing or heart rate YES oo 1 -> Next Q
w145, like carrying o lifting heavy NO oo 2 -> Qw76
T . Don’'t KNOW .....ovviiiiiiiiiicieeec 9 -> Qw76
loads, digging or construction
work for at least 10 minutes
continuously?
In a typical week, on how many
days do you do vigorous-
w146. intensity activities as part of your llslg?tbsr:g\fvdays ................................ 5
work? 7 DONMEKNOW o
How much time do you spend
doing vigorous-intensity
activities at work on a typical 1. HOUFS .o
w147. day?
2. Minutes ........ccocciiiiiiiieee e
Fill in either hours OR minutes, Don't KNOW ........ccccceeviiiiiieiiiiiieeeeiiien. 9
but not both.
Does your work involve
moderate-intensity activity
that causes smallincreases in. | YeS .....ocuiiiiiiiiiiiiiii e 1 -> Next Q
w148. | breathing or heartrate suchas NO .........coooiiiiiiiiiiiii 2 -> Qw79
brisk walking or carrying light DOon't KNOW ....oviiiiiiiiiiiiiee 9 -> Qw79
loads for at least 10 minutes
continuously?
In a typical week, on how many
days do you do moderate-
w149. intensity activities as part of your gun?ber of days ....ooeviiiiiiiiiiiie
work? ON't KNOW . 9
How much time do you spend
150 doing moderate-intensity 1. HOUSS oo
" |activities at work on a typical :
day? 2. M’lnutes ..................................
DOon’t KNOW ......oeevviiiiiiiiiiiiiiiieciiiiee 9
YES ot 1
w151 Do you usually walk or bike to NO 2
" work, school, or to do errands? | Unable to walk or bike ........................... 3
Don’'t KNOW ....ovvviiiiiiiiiciieeee 9
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How many hours do you spend
w152. | per day during the WEEKDAYS | 1. HOUIS .....cccevovireieiieiciieeeenn
sitting? Don't KNOW ....oovvvniiiiiiieeeeeeeee .99
How many hours do you spend
w153. | per day during the WEEKENDS | 1. HOUIS .......ccooovvreieiieiiiieceenne
sitting? Don't KNOW ...ooovveiiiiiiieeeeeeeeeeee, 99
W154. |Measurer’s code number:
Number .......cccccceiiiiiiiiinnns
w155 Woman’s MUAC
" (pregnant women only) MUAC (€M) ..o
Non-pregnant women ONLY
W156. |Woman’s weight Kilograms (kg) ........... .
Weight not measured .................... 999.9
W157 Did the woman remove shoes Yes ............ccoocoiiiiiiiiiiiiiiiiiiiiniiiiini,
" and heavy clothing? NO oo
W158. |Woman’s height Centimetres (cm) ...... .
Height not measured.................. ... 999.9
W159. 'Woman'’s hip circumference Centimetres (cm) ...... .
Hip circum not measured................ 999.9
W160. |Woman'’s waist circumference | Centimetres (cm) ...... .
Waist circum not measured............. 999.9
Reason  wh not  missin Disabled, .......oooiiiiii 1
WiBt. o et 9 REUSEA ..o 2
Other (SPeCify ...cceevviieiiiiiiieiieeciecee. ) 8

Selected non-pregnant women: Collect blood from vein.
Pregnant women and not selected non- pregnant women: Collect blood from finger to measure anemia.

Women is this household have Affix
been selected for venipuncture? WOMAN
w162, o o . YES et 1 label he.re
This information is available from |No ... 2 (starts with
question w80 on the first page of “W”)
this questionnaire.
wi6s, oo wOUIA T 0 18K SOME oo I >NextQ
: L NO oo 2 -> STOP
Do you give your permission?
w164. | Hemoglobin concentration (g/L) Hb
w165 Approximate volume of blood ml...........c...cccoooiiiiiii .
" collected (ml) No blood, pregnant woman and not selected non-
pregnant women ............ccccceeeee... 99
W166.

Interviewer’s Observations ..........
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w168.

Supervisor’s Observations ...............

OMAN NATIONAL NUTRITION SURVEY 2016 CHILD QUESTIONNAIRE

Affix HOUSE-HOLD label here (starts with «H»)

&l Cluster number .........

Interviewer number

FINAL RESULT CODES:
Completed all data collection (interview, anthropometry
and blood collection) ............... 1

Completed interview, accepted participation in
anthropometry, refused participation in blood collection

Child line number from HH roster

Completed interview, refused participation in

anthropometry and refused blood collection ...3
Refused interview and all data collection ...4
Child not at home at time of visit ................ 5
Other (Specify .......cccccvveeeeeennnen. ) e 8
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Child questionnaire should be administered to the child’s
caregiver as identified by the household roster:
Repeat greeting if not already read to this respondent.

We are from the Ministry of Health. We are conducting a
national nutrition survey to better understand the various
nutritional conditions, such as such as overweight and
obesity, anemia, vitamin and mineral deficiencies in
women and children. This information will help the
government to plan for better health in the future.

Again, all the information we obtain will remain strictly
confidential and your answers will never be shared with
anyone other than our project team.

If greeting at the beginning of the household
questionnaire has already been read to this woman,
then read the following:

Now | would like to talk to you more about (child’s
name)’s health and other topics. When | ask about
(child’s name), please think only of this child and
answer only about this child. Try not to mix up other
children in the household.

This interview will take about 20 minutes to complete
and includes answering questions and taking weight/
height measurements and a blood sample from
(child’s name).

May | start now?
Yes, permission is given -> Begin the interview.

No, permission is not given -> Complete this cover page
and discuss result with your team Leader.

: Male ..o 1
P
= I3 Rt S ey gl Female ........o.oooiiiiiiiiii 2
On what day, month and year
was (NAME) BORN? D. Date ..... EO05E 20U 00 R OU RO
(enter <99 if unknown)
Gt Ask for document and copy M. Month
date of birth from document, if .Month ..o
VBN IR, @rfplie st A S 201
How old is (NAME)?
Probe: How old was (NAME) at
his / her last birthday? A
1. Record ‘0’ if less than 1 month, | G s
Record 99> if unknown. (in completed months)
Compare date of birth and (BT h TG
stated age; correct one if
necessary.
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YOS i 1 -> Next Q
cl2. Was (NAME) weighed at birth? |NO ...........cooiiiiiie 2 ->QC183
Don't KNOW ...ovvniiiiiii e, 9 -> QC183
A. From card
(e )
How much did (NAME) weigh? | .
c13 OR
’ Record weight from health card, B. From recall
if available
(e ) I
Don't KNOW .......eeevviiiiiieieeeee, 9.999in B
Y S i 1 -> Qw93
if “Yes”, note her line number on the
. . : . : household roster (Qh18)
2
cl4. Did you give birth to this child? A Mothens number
NO o 2 -> Next Q
e IS THE woman WHO GAVE Le;s ...................................................... ; _—:é\lvt:;’gQ
. L [ B s
L Don'tKnow ... 9 -> Qw93
YOS o 1
if “Yes”, note her line number on the
16 Does (NAME’s) biological household roster (Qh18)
’ mother live in this household? A. Mothers number
NO 2
: YOS o 1 -> Next Q
z ?
ez, |15 (i) e el NO oo 2 -> QCh22
Y S o 1

Does (NAME>s) father live in this

s, household?

if “Yes”, note his line number on the
household roster (Qh18

Now | would like to ask you about illnesses (NAME) may have had in the past 2 weeks. Please keep in mind
only this time period; do not include any illnesses (NAME) had before 2 week ago.

At any time in the last 2 weeks,

has (NAME) had diarrhoea? YES o 1
c19. NO o 2
Diarrhoea = watery stool at least Don't KNOW ...........cccoociiiiiiiiiiinninn 9
three times per day
At any time in the last 2 weeks, | YeS ......c.oooiiiiiiiiiiiiii 1
c20. has (NAME) had a been ill with  |NO ........coooiiiiii e, 2
a fever at any time? Don't KNOW ....oveiiiiiiiiiiiiciieea 9
At any time in the last 2 weeks, | YeS .....cooooiiiiiiiiiiiiii 1 -> Next Q
c21. has (NAME) had an illness with | NO ..........ccccoooiiiiiiiii e 2 -> Qc95
a cough? DOt KNOW ..cooovvniiiiiiiiniiiiiiiiiicnecc, 9 -> Qc95
When (NAME) had an iliness
with a cough, did he/she breathe | Yes ...........cccooiiiiiiiiiiiiie, 1 -> Next Q
c22. faster than usual with short, NO o 2 -> Qc95
rapid breaths or have difficulty | DontKnow ............ccocooiiiiiiiiniininnnn.. © -> Qc95
breathing?
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c23.

Was the fast or difficult
breathing due to a problem in
the chest or a blocked or runny
nose?

Problem in chestonly ............................ 1
Blocked or runny nose only ................... 2
Both ..coooiiiiii 3
Other (SPeCify ......cccovvveeeeiiiiiienenn. ) I 8
Don’t KnOW ......cooviiiiiiiiiiiiiiiiiiinc 9

*NOTE: Dietary questions 97 - 103 are to be asked ONLY about children less than 2 years of age. Check the
child>s date of birth and age above. If the child is 24 months of age or older, skip to question cw107.
Now | will ask you questions about (NAME)>s diet. Please answer only for (NAME). Do not confuse (NAME)

with other young children in the household.

Has (NAME) ever been

breastied? YES oo 1 > Next Q
c24. o . NO e 2 -> Qc196

Include giving breastmilk by ;

spoonor botile or breastfesding DontKnow .........oooiviiiiiiiiii, 9 -> Qc196

by other women.

How long after birth was

(NAME) first breast fed ?

If respondent reports she breast D D

fed the baby immediately after 1. Homfs .......................................

birth, circle "0’ for immediately’. Immediately ......ccoeveeeeeeeeiiiiiiieeeee, 00
c25. If less than 1 hour, circle ‘1’ for OR

hours and record ‘00" hours. 2. Days

e A L

. nur_nper = hou_rs. ) DON'tKNOW ..o 99

response is in days, circle 2

for days and record number of

days.

Was (NAME) breastfed

yesterday during the day or at

night?” YES oo 1
c26. NO o 2

Include giving breast milk by Don't KNOW .......eviviiiiiiiiiiiiiee 9

spoon or bottle or breastfeeding

by other women.

Yesterday, during the day or YES .......ccoooiiiiiiiiiiiiiiiiiiiiiiiieiieieea 1
c27. night, did (NAME) drink anything | NO ...........ccoooiiiiiiiii e 2

from a bottle with a nipple? Dot KNOW ......oovvviiiiiiieiieiiciee 9

Did (NAME) drink ORS (0ral| YES .....ceuiiuiiiiiiiiiiieeeeeeeeeeee e 1
c28. rehydration solution) yesterday, | NO ..........c.oooiiiiiiiiiiiiiiiieeen 2

during the day or night Don't KNOW ......covieiiiiiiiiiiiiiica, 9

Did (NAME) drink or eat vitamin Yes 1

o el CUEHIETEE G S| LD (o0esra0saam00eearo3sosa:a0s2caaem0eeara0ce
c29. medicines yesterday, during the NO oo 2

’ DOt KNOW ...cooovviiiiiiiniiiiiiiiicciecc 9

day or night?
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c30. Next | would like to ask you about C31. How many times yesterday
some liquids that (NAME) may have during the day or at night did
had yesterday during the day or at (NAME) consume any (items B,
night. C, and F)?
If 7 or more times, record «7>.
Did (NAME) have any (item from If unknown, record ‘9’.
the list)?:
Read the list of liquids starting with
‘plain water’.
Yes No | DK
A. Plain water? 1 2 9
B. Infant formula, such as Nan, Similac,
Progress, or Aptamil? 1 2 9 = J
(03 Milk such as tinned, powdered, or
fresh animal milk? 1 2 9 Chr e
D. Juice or juice drinks? 1 2 9
E. Shourba or soup? 1 2 9
F. Yogurt?
1 2 9 B covooomcssnoomomsssansooomssao
G. Thin porridge? 1 2 9
H. Other liquids, such as yanson,
herbel tea, glucose, grap water, or
Dar al dwaa? 1 2 9
l. Any other liquids? 1 2 g
C32.
Please describe everything that (NAME) ate yesterday during the day or night, whether at home or
outside the home.
a) Think about when (NAME) first woke up
yesterday. Did (NAME) eat anything at that time? If yes: Please tell me everything (NAME) ate at that
time. Probe: Anything else? Until respondent says nothing else. If no, continue to Question b).
b) What did (NAME) do after that? Did (NAME) eat anything at that time?
If yes: Please tell me everything (NAME) ate at that time. Probe: Anything else? Until respondent
says nothing else.
Repeat question b) above until respondent says the child went to sleep until the next day.
If respondent mentions mixed dishes like a PORRIDGE, sauce or stew, probe:
c) What ingredients were in that (MIXED DISH)? Probe: Anything else? Until respondent says nothing
else.
As the respondent recalls foods, underline the corresponding food and circle ‘1’ in the column next
to the food group. If the food is not listed in any of the food groups below, write the food in the box
labeled ‘other foods'. If foods are used in small amounts for seasoning or as a condiment, include
them under the condiments food group.
Once the respondent finishes recalling foods eaten, read each food group where ‘1’ was not circled,
ask the following question and Circle ‘1’ if respondent says yes, 2’ if no and ‘9’ if don’t know:
Yesterday during the day or night, did (NAME) drink/eat any (FOOD GROUP ITEMS)?
Yes | No | DK
A Bread, rice, noodles, porridge, or other foods made from grains? 1 9
B Pumpkin, carrots, squash, or sweet potatoes that are yellow or orange inside? 1 9
C White potatoes, white yams, manioc, cassava, or any other foods made from
roots? 1 2 9
D Any dark green leafy vegetables? 1 2 9
E Ripe mangos, papaya, melon? 1 2 9
F Any other fruits or vegetables? 1 2 9
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G Liver, kidney, heart, or other organ meats? 1 2 9
H Any meat, such as beef, lamb, goat, chicken, or duck? 1 2 9
| Eggs? 1 2 9
J Fresh or dried fish, shellfish, or seafood? 1 2 9
K Any foods made from beans, peas, lentils, nuts, or seeds? 1 2 9
L Cheese, laban, or other food made from milk? 1 2 9
M Qils, fats or butter added to food or used for cooking? 1 2 9
N Any sugary foods such as chocolates, sweets, candies, pastries, cakes, or

biscuits? 2 9
(0] Honey? 1 9
B Condiments? 1 9

Check categories A-P above. If all <tNO», go to QH36
If at least 1 <YES> or all <DK> go to Q203

Did (NAME) eat solid or

semi-solid (soft, mushy) food

yt'asterday, CIUNg 1S Ry O YES oo 1 -> Next Q

night?

EES). NO <o 2 -> Qc220
s o e e a2l Dot KNOW ....vviiiiiiiiiiiii e 9 -> Qc220
foods above = NO, go back to
probe.

How many times did (NAME)
eat solid or semi-solid (soft,

c34. mushy) food yesterday, during  Number of imes .............ccccceveeuernen. = e
the day or night?

*NOTE: Dietary questions cw107 - c108 are to be asked ONLY about children 2 years of age and older. Check
the child>s date of birth and age above. If the child is less than 24 months of age, be sure that questions 97 -

103 have been asked, then skip to question c220.

Now | would like to ask you questions about what (NAME) eats. Most of these questions ask about a typical
week; that is, a normal 7-day period. Please think about how many days (NAME) usually eats the following

foods, and about how many times (NAME) usually eats these foods.

Next | would like to ask you about some foods and drinks that (NAME) eats in a typical week.
In a typical week, on how many days does (NAME) have any (item from the list)?:

How many times per day does (NAME) typically consume any (item from
list)?. How many times per day does (NAME) typically consume any

358 (item from list)?
If Less than one time, ask Qc36

c36. Number of days in a typical week consuming?
Less thanonetime...................... 0
Onetime .......cooooviiiiiiii . 1

R. Fruit? TR WITNES cococosssososasasssassosssssossanc 2 Number of days...
Three or more times .................... 3 Don’tknow ................
Dontknow .........cooviieiiiiiiiia, 9
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Vegetables? Less 'Fhan onetime ......................
Onetime ......ccooviiiiiiiiiiii.
S. Tl sl coal e ?;]v'%grg?imretlmes ...................... gum’tblt(er of days...
vegetables, ete. 6 O MOre times .................... on’t know ................
Dontknow .........ccccoovviiiiiiiinn..
I)
ST 1826 Lessthanonetime......................
. . Onetime ..........oooovviiiiiii.
Include porridge, bread, rice, .
T. e e Two times ....... e Nurrjber of days...
. Three or more times .................... Don’t know ................
from grains ;
. Dontknow ...........ccooooiiiiiiii.
Less than one time
. Lessthanonetime ......................
2
Dairy products Onetime ....coooovviviiiiiiiieiieen,

u. . Twotimes ......cocooeviiiiiiiiiinn, Number of days...
Include milk, cheese, yogurt, Three or more times .................... Don’t know ................
etc ;

Don'tknow ...........ccooiiiiiii
Un-processed meat? Less thanonetime......................
Onetime .......ooooeviiiiiiiiiin.

V. Include beef, lamb, poultry, Twotimes ..., Number of days...
eggs, fish, seafood and Three or more times .................... Don’t know ................
legumes. Don'tknow ...........cooiiiiiiiiil.

l?
FIOERESEE EEl: Less thanonetime ......................
Include lunch meat. salami Onetime .....cocoevviiiiiiiiiiiiiiein,
W. mortadella, pepperoni, hot Two times ...... TR Nun?ber of days...
Three or more times .................... Don’t know ................
dogs, local products such as Don't know
*salty fish and dry fish” | PO EKMOW oo
Cold cereals? Lessthanonetime......................
Onetime ........ooiviiiiiiiiii.,

X. Include box cereals like Twotimes ... Number of days...
cheerios, frosted flakes, Three or more times .................... Don’'t know ................
honey grams, etc. Don't KnOw .........ocoevieiiiiininina...

Sugary foods? Less thanonetime ......................
Onetime ......oocoevviiiiiiiiiiiiiein,

Y. Include chocolates, sweets, Twotimes ......cccooviviiiiiiiiiiiinn, Number of days...
candies, pastries, cakes, or  Three or more times .................... Don’'t know ................
biscuits Don'tknow ...........ccoeoviiiiiiiiin.

. )
SFEED 3 OF S5 Lessthanonetime......................
Include french fries Onetime ........coooviiiiiiiiiiiii.
Z. potato chips, tortilla chips, ?;fezrg??norenmes ..................... gurr]tbsr of days...
Cheetos®, comn chips, or @ OF MOre times ................... on't know ................
. Don'tknow ............ocoooiiiiiiil.
other local snack chips.
A meal from a fast food Less ’Fhan onetime ......................
. , Onetime .......cooovvvviiiiiiiiiiien,
restaurant like McDonald’s, .

AA. : Twotimes ... Number of days...
AL, [Pz A, e, Three or more times Don’t k
including take-out? 8 OF MOFe MBS ....ovvvveivvnnns on’t know ................

Don'tknow ...........coooviviiiiiiiiii
100% fruit juice? Less ’Fhan onetime......................
Onetime ........cooovvviiiiiiiie.,

BB. Include orange, grape, apple, Two times ....... e Nun?ber of days...

mango. pineapple. etc Three or more times .................... Don’t know ................
90.p ppie, Don'tknow ..........ccoooiiiiiiiin..
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On average, about how much

time per day does (NAME) OR
c38. .
watch TV programs or videos 2 Minut
per day? .Minutes .....ccooeviiiiin
NONE ..o 3
Don’t KNOW ....vveeiiiiieiieeieeeeeeeeeeeeeeeeeee 99
On average, about how much
time per day does (NAME) play
video or computer games per 1. HOUrS .........ccccccoceveveuerrnnn.
day? OR
c39.
Include games played on 2. Minutes ......cccceevvciiieeeeen.
handheld devices, such as NONE ... 3
i-phones, tablet computers, Don’t KNOW ....coooeeeieiieiiiiiieeeeeeee 99
hand-held games
Notatall /rarely ............................ 0
Does (NAME) typically watch Tmealperday .........cooooiiiiinn.. 1
c40. television while he/she is eating |2 meals perday ............................. 2
food? 3 or more meals perday ................. 3
Don’tknow ..........cooeviiiiiiiiiiiiiinn, 9
Is there a television or computer | YES .........coooooviiiiiiiiiiiiiiiiieiiee 1
c41. in the room where (NAME) NO o 2
sleeps? Don’t know ..........ccocooiiiiiiiiiiiii 9
On average, how much time
does (NAME) sleep during a
usual 24-hour period? 1. Hours Weekdays ................
c42. Please include night time sleep
and day time naps and answer | 2. Hours Weekends .................
separately for weekdays and for | Don’t KNOW ............coooiiiiiiiiiiiinnceeennnnn. 99
weekend days.
In the past 7 days, since this
day last week, how many
days did your child walk (e.g.
c43. to friends, shops, park, child gg:?tbsrr]gjvdays .............................. .
care etc) to get around your | DOMEKMOW coorirriiiii
neighborhood?
In the past 7 days, since this
day last week, how many days
c44. did (NAME) play outdoors for at Nunjber of daysS....cccceeviiiiieieiiiiee,
least 30 minutes or more? Don't KNOW ..o 9
In a typical week, does (NAME) | YES ....ooooiiviiiiiiiiiiiiieieeeee 1 -> Next Q
c45. attend an organized physical NO i 2 -> Qc217
activity? Don’'t KNow .......oooeeiviiiiiiiieen 9 -> Qc217
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In a typical week, what physical QcH45 Qc49
activity does (NAME) participate Yes No # hours DK
c46. in?
A. Swimming 1 2 123456 9
Circle all that apply B. Gym-type program 12 123456 9
C. Running 1 2 123456 9
D. Football 1 2 123456 9
partcpats n thess actvties ina - J52 bicycle 12 12345609
: F. Other 1 2 123456 9
typical week? .
c47. (SPECIY. ettt )
Note the number of hours for
all codes marked as part of the
above question
How does (NAME) feel about Boes notlike .................oo 1
. L IKES oo 2
c48. physical activities and outdoor Lik ot 3
playing? i e§a Ot i
DontKNOW ......oevviiiiiiiiiiieeea 9
Alotless active ............ccooeeiiiiiiinn. 1
How active would you rank g(;snfeactlve .................................... g
49 (NAME) compared to other PR
children his/her age? More active ..........ccoeviiiiiiiii 4
: Alot more active ...........ccooeeeiiiiinin. &
Don’t Know ......cooveiiiiiiiiiiiiii <
None, staysathome ...................... 1
Informal child care (grandparents,
friends, etc ... 2
50 What type of child care facilities |Day care up to 8 hours ................... 3
’ does your child typically attend? | Day care more than 8 hours ............ 4
Preschool ................coco 5
Other (specify ) FETTTI 8
DontKNOW ......oovvvviiiiiiiiiiiea 9

Now | would like to ask you about some other foods (NAME) may have eaten. | am interested in whether your
child had the item even if it was combined with other foods.

Yesterday, during the day or night,

did (NAME) consume any local iron- YES oo
c51. o . . NO
fortified cookies or other foods which :
: Dont KNOW ......cooviiiiiiiiiin,
have added iron?
Yesterday, during the day or night, YES o
c52. did (NAME) consume any infant NO .o
formula containing extra iron? Don't KNOW .....ooviviiiiiiieiiean
Yesterday, during the day or night, YES oo
E3 did (NAME) eat any commercially NO oo
fortified baby cereal, e.g. Cerelac? Don’'t KNOW ....ovvvniiiiiiiiiieien,
e e S o S Yo >NextQ
54 SVIUD? NO oo -> Qch47
’ yrup: Not sure if it was iron ................... -> Qch47
Dontknow ...........ccocooviiiiiiinn.. -> Qch47

Show iron tablets and syrup.
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55 Is (NAME) still taking iron tablets or | YeS .......cocooiiiiiiiiiiiiiiiieen, 1 -> Next Q
' syrup? NO oo 2 -> Qc226
One weekorless ........................ 1 -l
55, Forrowlongas (AN akenon WO NeSK 5 e
tablets or syrup? p
month ormore ......................... 3 |
Don't know ..........cc.coveviiiiinina... 9 -|
. L Less than 3 months ago ............... 1
c57. Y:S;?sd(;? éyﬁjgﬂf) SLep LT el 3 months ago or more .................. 2
; Don't know .............cooooviiiiiiiiiinn.. 9
During the last six months was YES oo 1
58 (NAME) given a vitamin Acapsule? [NO .........cocooiiiiiiiiiiiiien 2
' Not sure if it was vitamin A............ 3
Show vitamin A capsule. Don't know ..........coooevviiiiiininnnn. 9
During the last six months was YES i 1
C59 (NAME) given a vitamin D capsule? NO ...........ccoooiiiiiiiiiiiiiiiiiiiiei 2
' Not sure if it was vitamin D ........... 8
Show vitamin D capsule. Don't knOwW .........ccooovviiiiiiiiain... 9
During the last six months was YES oo 1 -> Next Q
C60. (NAME) given any Multi-Vitamin NO .. 2 -> Qc231
supplements? Not sure if it was a Multi-Vitamin ....... 9 -> Qc231
Yes No
A. Iron 1 2
What vitamins are included in the B. Folic Acid 1 2
C61 multivitamins supplements? C. Zi_nc . 1 2
' D. Vitamin A 1 2
Show multivitamin. E. Vitamin D 1 2
F. Vitamin B12 1 2
G. Calcium 1 2
Very underweight ........................ 1
Underweight ...................... 2
62 Please indicate how you would classify Average ..............c.ocoooviiieninnnn.. 3
(NAME)’s weight right now? Overweight .............cocoiiiiiiin. 4
Very Overweight ......................... 5
Don’'t Know ......ccovviiniiiiiiiian 9
Alotless ..o, 1
Alittle less ..o 2
63 Thinking about (NAME), how would you Aboutthe same ........................... &
: like him or her to weigh? Alittle more ... 4
ALotmore ........cooveeiviiiiiiiiiiininnn. 5
Don’'t KNOW .....oovvviiiiiiiiiicienn, 9
Very small/short.......................... 1
Small/short .................coooiiil. 2
64 Please indicate how you would classify Average ..............ccocooevivieninnn.. 3
' (NAME)’s height right now? Tall oo 4
Verytall ..o 5
Don'tknow ..........ccocovvviiiiininn... 9
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When (NAME) goes outside the house, glgée;ti/n:aersely .............................. ; :: ﬁg)ljtg
C65. do you usually protect his/her head Most of the ti%‘e' """""""""""""" 3 >NextQ
: 500 eERETE NG sessamassacsansaisaacas
against the sun’ ATt tiME .ovvvvvovooeoeoeoeeoveeeveeeeen 4 ->NextQ
When (NAME) leaves your house or goes ﬁg?rf/ headcloth ......................... ;
C66. outside, how do you usually protect his/ Umb.r.e'h.é ....................................... :
her head against the sun? TR T
Other (SPecCify ....cccevviiieeeiiinns ) e 8
Never/rarely .......ccccccocccvviinieiiin. 1
c67 When (NAME) goes outside the house, Sometimes ........ccooooeiiiiiii 2
' do you usually cover his/her arms? Most of the time ........................... 3
Allthetime ... 4
On a typical day, approximately how y_c; g:qr}nﬁggsure ........................ ;
much time does (NAME) pass under the e minuteé ............................. :
5 SeERINNALES sanscosanpasancaniancassan
ces. SU 12 ROUIS ..o, 4
Use his/her behaviour over the last 2 zg-gor:::rs ................................. g
weeks to answer this question. o Kno.\.A.l ................................. :
Do you habitually use sunscreen to protect ggvmeerti/nr]zrsely """"""""""""""" ;
C69. (NAME)’s skin when he/she is under the Most of the ti'n.w.é' """""""""""""" 3
s T 7 T T Mostof the time ...l
sun All the ime ............cooooovveeeeeen. 4
Very White ..........coocoiiiiiin, 1
(NAME)’s skin color? White .......cooiii 2
c70 OliVe .o 3
) Completed by the enumerator based on | Dark ............c.coooiiiiiiiiiiiia.. 4
observation Very dark/black ...............c....o.o... 5
Unable to observe ....................... 9
Cr71. Measurer’s code number: Number of days......
C72. | Child's MUAC MUAC (cm) ........
ADULT’S weight
C73. Any adult can be weighed as | Kilograms (kg) . .
long as the child accepts him/ | Weight not measured ......... 999.9
her.
Adult’s weight and child’s
weight together

C74. This is the combined weight | Kilograms (kg) . .
of the adult and child. The Weight not measured ......... 999.9
adult should hold the child in
his/her arms

Was the child mostly
C75. undressed (i.e. wearing only
light under clothes)
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Child’s length or height

Child <2 years old ... Measure

C76. length (lying down). Centimeters (cm). .
Weight not measured ......... 999.9
Child >2 years old ... Measure
height (standing up).
How was the child actually , .
: Lyingdown ...........ccoooiiiiiiiiiiinn.. 1
Cr7. measured lying down or :
: StandingQup .....ooeiiiii 2
standing up?
Either or both measured ............... 1
. Child not present .............c.......... 2
Result of weight and length/ .
C78. . 9 9 Child or mother/caretaker refused .. 3
height measurements . .
Child uncooperative / uncontrollable 4
Other (specify .........ccccuveeeee. ) I 8
Children is this household have been
selected for venipuncture
c79 YOS it 1
’ This information is available from NO o 2
question C7 on the first page of this
questionnaire
Now we would like to take some
blood for hemoglobin from (NAME)'s
C80. heelffinger or some blood from Lis ............................................ ; :: g_?_étPQ
VALAIE 5 0 s g o i, | e592e3925e0e25220202z00002c0maecoazccs0zs
Do you give your permission?
Cc81. Hemoglobin concentration (g/L) s
Approximate volume of blood
c82. collected (ml) I
M e
Only in case of venipuncture
What time did (NAME) last eat
anything? )
C83. IS eu—— :
Use the 24-hour clock (for example,  Did not yet eattoday ......... 77:77
13:00 is 1:00 pm) Don't know .......... e 99:99
Time of blood collection
e Use the 24-hour clock (for example, | TiMe ..........
13:00 is 1:00 pm)
C85. Interviewer’s Observations
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Appendix 9:  Survey Questionnaires (Arabic)
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