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Executive Summary

Exclusive breastfeeding is ranked as the top preventative child survival intervention globally,
while appropriate timely complementary feeding ranks third; implementing these alongside timely
and appropriate 1'YCF (infant and young child feeding practices) can prevent up to 1.4 million
deaths annually.! In Jordan, low rates of exclusive breastfeeding and poor complementary feeding
are significant public health concerns, as are rapidly rising rates of overweight and obesity among
both adult women and children. Through an intensive literature review, we found a gap in evidence
on complementary feeding and complementary feeding practices in Jordan. There is little
information on what, when, and how a mother chooses the first foods and in particular given the
low rates of appropriate feeding practices (e.g. minimum meal frequency- MMF, minimum dietary
diversity-MDD and minimum acceptable diet-MAD), the relationship of consumption of
unhealthy foods (e.g., sugar sweetened beverages, fried snacks and sweets) versus consumption of
micronutrient rich foods and foods groups (e.g. dark green leafy vegetables, vitamin A rich fruits
and vegetables, animal source foods including dairy, meat, fish, poultry and eggs and legumes,
nuts and seeds).

Utilizing six multi-year Demographic and Health Surveys (DHS) between 1990-2017, we assessed
the trends and changes in breastfeeding and complementary feeding practices in Jordan. The
objective of the study was to assess these trends and determine factors associated with optimal
versus sub-optimal practices of breastfeeding (BF), exclusive breastfeeding (EBF) and
complementary feeding indicators such as MMF, MDD and MAD and consumption of breastmilk
substitutes, ultra-processed foods such as juices and sugar sweetened beverages versus
consumption of micronutrient rich foods and food groups. The analysis included a total of 14,874
infants and young children across all survey years with 11,099 children aged 6-23 months and
3725 infants under 6 months of age and involved a trends analysis and an assessment of factors
associated with the different I'YCF practices as well as those associated with the consumption of
different food groups. Descriptive and inferential statistical analyses were conducted to assess
trends over time and determine differences by survey year, location (governorates, urban/rural
population), education level of the mother and the wealth of the household.

In Jordan, while the rate of early initiation of breastfeeding has improved over time (1990 to 2017)
with two-thirds of newborns being put to the breast within the first hour of life, as of 2017, 3 out
of four children still do not receive the protective benefits of exclusive breastfeeding, a number
that has not changed for three decades. Similarly, the median duration of exclusive breastfeeding
has not changed in three decades. Furthermore, there is an increased reliance on breastmilk
substitutes. With respect to complementary feeding practices in infants and young children 6-23
months of age, the percentage achieving MMF has drastically reduced over time with less than
half of the infants and young children aged 9-11 and 18-23 months being fed the minimum number
of meals for their age. MAD has also progressively declined over the years with only 1 in every
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six children receiving a minimum acceptable diet. Similarly, consumption of micronutrient rich
foods, eggs, meat, fish, and poultry has declined considerably over time. On the other hand,
consumption of infant formula and sugar sweetened beverages has increased over time in Jordan.

When we examine factors associated with consumption of breastmilk substitutes and sugar
sweetened beverages, controlling for survey year, we find infants under 6 months of age in
wealthier households and infants in urban areas were significantly more likely to be introduced to
formula prior to 6 months of age. In infants aged 6-23 months, MAD, MDD and MMF and
consumption of micronutrient rich foods and food groups were positively associated with wealth
status and the education levels of the mother. Infants 6-23 months with more educated mothers
and those living in wealthier households were also more likely to receive infant formula, juices,
and baby foods.

In summary, we find many 1'YCF indicators have substantially declined over time in Jordan. Our

findings indicate the importance of supporting policies and programs to support I'YCF practices
starting from supporting breastfeeding and appropriate complementary feeding practices.
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Background

1.1 Introduction

When, What and How children are fed from birth to age 2 has a profound impact

on the rest of a child’s life.

Appropriate and optimum nutrition during the first 2 years of life can directly affect the survival,
health, and development of children to their full potential.? Inadequate and poor nutrition during
this period has been associated with irreversible damage to physical and cognitive development,
with an increased risk of obesity, hypertension, and diabetes later on in life.3*° Globally, nearly
150 million children under the age of 5 are stunted, 45 million are wasted, and an estimated 40
million children are overweight or obese.® Estimates suggest 830,000 newborn deaths could be
prevented every year if all infants were breastfed in the first hour of life.” Similarly, 600,000 under-
5 deaths could be averted annually with optimal complementary feeding.®

Breastfeeding saves lives and promotes optimal health in both mothers and their
infants

Optimum food and infant and young child feeding (I'YCF) practices during the first 1000 days,
from conception to a child’s second birthday can directly affect the survival, health, and nutritional
status of children.® The World Health Organization (WHO) and UNICEF Global Strategy for
Infant and Young Child Feeding outlines early initiation of breastfeeding (provision of mother’s
breastmilk to infants within one hour of birth)!°, exclusive breastfeeding (only breastmilk from
birth until 6 months) and continued breastfeeding (until two years of age) as three key
recommended practices for breastfeeding. Breastfeeding confers numerous direct, medium- and
long-term health benefits to both mother and child.

Breastfeeding is safe, since it requires no preparation, and is available even in environment with
poor sanitation and unsafe drinking water.!! Early initiation of breastfeeding (provision of mother’s
breastmilk to infants within one hour of birth)° is a key practice that keeps the infant warm, builds
immune function to prevent neonatal mortality due to sepsis, pneumonia, and diarrhea, improves
child survival, promotes bonding, boosts mother’s milk supply, and facilitates sustained
breastfeeding.t2131415 | Mothers transmit elements of their microbiota and microbiome to their
children, and breastmilk helps program the healthy development of infant’s gut microbiome for
life'® though its unique complex chain of sugars. There is growing evidence that breastfeeding is
associated with reduced childhood morbidity and mortality,'"*8415 and improved cognitive
development and performance.l® It offers protective effects against childhood and adult
overweight, obesity, and diabetes??2122, Breastfeeding mothers have been shown to have a reduced
risk of breast and ovarian carcinoma,??* obesity, and type 2 diabetes.?%?* A prospective study has
found significant protective effect of breastfeeding on late childhood overweight and obesity.
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Similarly, another systematic review found a consistent association of breastfeeding with reduction
of later overweight and obesity in childhood and adulthood.?® Further, studies have shown
breastfed children gain less weight than children who are fed infant formula.?62” At the same time,
complementary feeding such as semi- and solid foods and liquids other than breastmilk or infant
formula should not be introduced before 17 weeks and not later than 26 weeks with early
introduction of complementary foods associated with childhood adiposity.?

Given that, obesity in children currently poses a global health challenge and is associated with
health risks such as Type Il diabetes mellitus, dyslipidemia, hypertension, and atherosclerosis, it
is critical to support appropriate breastfeeding and complementary feeding for optimal child
growth and development.?®

Only few infants globally benefit from optimum breastfeeding practices

Despite the benefits of early initiation and exclusive breastfeeding, breastfeeding rates in low- and
middle-income countries (LMICs) as well as high income countries (HICs) fall short of the
international recommendations,3%3* with global rates remaining below 40% for the past 20 years.’
Less than 42% of newborns are put to the breast within the first hour of birth, even in countries
with high breastfeeding initiation rates.®? A recent study assessing the prevalence of early initiation
of breastfeeding in LMICs and HICs found large data gaps with only half of the LMICs and 22%
HICs recording data on early initiation.3® Only 41% of infants less than 6 months of age are
exclusively breastfed, far short of the 2030 global target of 70%.* This is further compounded by
the promotion and marketing of commercially-available breastmilk substitutes (BMS) resulting in
the early cessation of breastfeeding.3>3% The International Code of Marketing of BMS, adopted by
the World Health Assembly (WHA) in 1981, prohibits all forms of promotion and advertising of
BMS, including advertising, gifts to healthcare professionals and distribution of free samples.%’
While progress has been made, only few countries have legal measures in place to discourage
marketing of BMS. As of 2020, of the 194 Member States, only 25 countries had legal measures
which were substantially aligned with the “Code” and 58 countries had no legal measures at all.®
On the contrary, infant formula (0—6 months) sales increased globally from 7.1 kg per infant in
2005 to 11.0 kg per infant in 2017, representing a 54.9% increase.®® In 2018, BMS market size
was valued at over USD 60 billion and is expected to grow to USD 119 billion by 2025.4°

Complementary feeding — When, What, and How

Similarly, complementary feeding is defined as the feeding period when breastmilk is no longer
sufficient to meet the nutritional requirements of infants, and therefore other foods and liquids are
required along with breastmilk. 4133 This is a critical period to address the growing gaps between
the daily energy and nutrient requirement of infants and young children aged 6-23 months. Four
recommended complementary feeding practices indicators, including i) Minimum meal frequency
(MMF), defined as children who are receiving solid, semi-solid, or soft foods the minimum number
of times or more during the previous day; ii) Minimum dietary diversity (MDD), defined as
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children who received foods from more than or equal to four (out of seven) food groups during the
previous day; iii) Minimum acceptable diet (MAD), a composite indicator of MMF and MDD; iv)
introduction of solid, semi-solid or soft foods, defined as infants 6-8 months of age who received
solid, semi-solid or soft foods during the previous day, were first published in 2008,*? and updated
more recently in 202143 by the World Health Organization and UNICEF to monitor appropriate
feeding practices in children 6-23 months. Providing safe and hygienic meals frequently
throughout the day ensures adequate energy and nutrients to fuel their children’s growth and
development. Appropriate and timely introduction of complementary foods (as tracked by these
metrics) ensures that children are consuming nutrient -dense diets, thereby reducing the risk of
poor growth (both linear and ponderal), ensuring micronutrient adequacy, and preventing
childhood illnesses, thus promoting to promote optimal physical and cognitive growth and
development. 4445

Few infants and young children receive a diverse and nutritious diet

However, in several parts of the world, complementary feeding continues to be a challenge to good
nutrition. Complementary foods are often lacking in diverse and adequate nutritional quality,
introduced too early or too late, in sub-optimal amounts, or not frequently enough.*® More than
44% of children aged 6 — 23 months are not fed fruits or vegetables and 59% are not fed eggs,
dairy, fish or meat.*” Only half of the children aged 6-23 months meet MMF, while 29% meet
MDD, and only 15% receive a MAD.*3 Similarly, another study found only 64.5% of infants
between 6-8 months of age are fed solid, semisolid, or soft foods and rates of MMF and MDD
were both low at 52% and 29% respectively. ° Timing of introduction of complementary foods
was problematic across all regions with consumption of solid foods before the recommended 6
months of age. As with diet diversity, only 28% children consumed any legumes, nuts, or seeds,
consumption of fruits and vegetables, and animal sourced foods (flesh foods, eggs, and dairy) was
low across all regions in the world.*® Concurrently, consumption of unhealthy and highly processed
snack foods is increasingly prevalent during this nutritionally vital complementary feeding period
and has shown to displace breastmilk and other suitable, nutrient-rich, home-prepared, and locally
available foods.3>%° Relatedly, during the period 2005 — 2017, sales of total per capita volumes of
packaged foods rose from 67.7 kg per capita to 76.9 kg, with significant growth in growing
economies.

1.2 Determinants of optimal breastfeeding and complementary
feeding practices: What does the evidence tell us?

Despite significant global attention, promotion, and advocacy to support exclusive breastfeeding
through 6 months of age, only 41% of infants less than 6 months of age are exclusively breastfed,
far short of the 2030 global target of 70%.%* The predictors and determinants of exclusive
breastfeeding practices include place of residence, maternal age and education, early initiation of
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breastfeeding, knowledge about exclusive breastfeeding, perceived availability of breastmilk,
infant age, place of residence, place and type of delivery, and income,5%:52:53,54,55,56

Numerous factors and barriers have been associated with early initiation of breastfeeding. A
systematic review from Asia found lack of education, lack of decision making powers, lack of
maternal health services such as antenatal appointments, skilled birth attendance and postnatal
check-up, traditional feeding practices such as offering prelacteal feeds, misperceptions regarding
colostrum, and deliveries outside health facilities as major barriers associated with early
initiation.>” Other studies from across the world have identified similar predictors for early
initiation — prenatal guidance on breastfeeding, mode of delivery, full-term pregnancy, maternal
education, birth order, household wealth, and place of residence.58:59:6061,62,63

While the challenges associated with complementary feeding practices are context-specific, they
are characterized with untimely introduction of complementary foods (too early or too late),
improper and non-responsive feeding frequency, unsafe and unhygienic preparation, and poor
feeding methods.®* Furthermore, low-quality foods are often of inappropriate consistency (too
thick or too thin), not nutritionally dense (lacking in essential and adequate vitamins and minerals,
proteins and fatty acids) and lack variety.6>41.66 The age of the child at time of introduction, birth
weight, birth order, household income, access to healthcare services, maternal education, and place
of delivery are some of the common determinants of CF practices.®7:68:69.70.71.72

Globalization and urbanization are driving unprecedented changes in the profile of nutrition with
increasing coexistence of multiple forms of malnutrition.”® Diets that are already lacking in
essential nutrients are being further modified due to increasing access to convenience and ultra-
processed foods. This is evident in the increased consumption of sugar-sweetened beverages and
snack foods not just among the adult population but also among infants and young children. In a
study in South Africa, 42% of infants aged 6 — 12 months were consuming savory snacks every
day.” In Mexico, more than 50% of infants under 6 months consumed fruit juices and 99% of 12-
month old infants consumed juice 3 to 4 times a week.” A cross-sectional survey in Cambodia
also found 55% of children 6 — 23 months consumed commercially produced snack foods.’®
Similarly, another study assessing consumption patterns among children 6-23 months of age in
four Asian and African urban contexts, with a particular focus on use of commercially produced
foods and beverages, found consumption of snack foods ranging from 23% in Dar es Salaam,
Tanzania to 74% in Kathmandu, Nepal, and sugar sweetened beverages ranging from 16% in
Kathmandu, Nepal to 32% in Phnom Penh, Cambodia.”” A recent assessment of Demographic and
Health Surveys (DHS) data on intake of sugary snack foods across 18 countries found that in one-
third of countries, more than 20% of all infants 6 — 8 months consumed sugary snacks, and this
intake increased with age. The most eaten snack foods were crisps, plain or sweet biscuits, and
sponge cake. Sugary snack food consumption was more common than intake of more nutritious
foods such as eggs or vitamin A-rich fruits or fortified infant cereals.*® This is supported by several
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studies that have found increased consumption of commercially available beverages and snacks
can lead to early cessation of BF and unsuitable introduction of complementary foods, displacing
established traditional dietary patterns.879.80

With current trends, unless accelerated progress occurs, the World Health Assembly (WHA)
Global Nutrition Target of “increasing the rate of exclusive breastfeeding in the first six months
up to at least 50%” by 2025 will not be achieved.8! Unfortunately, early cessation of exclusive
breastfeeding in favor of commercially available BMS, untimely introduction of liquids such as
water and juices, and unnecessary supplementation is far too common.8? Comparably, far too few
children are benefiting from minimum complementary feeding practices, with nearly a third of
infants 4-5 months old having been already introduced to solid food, and 20% of 10-11 month old
children having not yet received optimal solid food.%3

1.3 Infant and young child feeding practices in Jordan

Figure 1: The Hashemite Kingdom of Jordan Little is known about complementary
feeding practices

Irbid Dscharasch . . . . .
Adschion "~ The Hashemite Kingdom of Jordan, with its rapid

i social, economic, dietary, and demographic shifts,
Zarca faces the dual burden of undernutrition and
Amman overnutrition. This dual burden is linked to rapidly
al-Karak rising rates of overweight and obesity among
adults, particularly women of reproductive age and
children.8* The Global Nutrition Report indicates
that Jordan is “off course” to meet the global
nutrition targets for maternal, infant and young
child nutrition.®> An estimated 14% of infants in
Jordan are born with low birth weight, and this rate
is the highest in the Middle East and North Africa
(MENA) region.® On the other hand, Jordan has made progress in achieving its target rates for
stunting and wasting. Among the MENA region, the 2012 data shows that Jordan has the lowest
rates of stunting and wasting, only behind Kuwait and Tunisia (nearly 8% and 2.4%, for children
under 5, respectively).8” At the same time, a report that used Demographic and Health Surveys
(DHS) data from 2003 to 2016 found 4% of 6 — 59 month-old children in Jordan were overweight.®®
Only 43% of women in Jordan have normal body mass index (BMI), while 54% women are
overweight or obese.®

al-Balqa —"

I“Iadaba____

at-Tafila

According to the 2017-2018 Jordan Population and Family and Health Survey (JPFHS), 67%
children were breastfed within one hour of birth. However, contrary to the recommendations, 43%
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of breastfeeding children also received a prelacteal feed. Regional differences exist, with 71%
early initiation of breastfeeding in the North, and 66% and 57% in Central and South regions of
Jordan.® Although most mothers breastfeed their infants soon after delivery, EBF is an uncommon
practice because of the early introduction of solid food.*° Despite the compelling evidence on the
benefits of EBF, over the last 20 years, the rates of increase in prevalence of EBF has been slow,
with 12% in 1997 and only 26% in 2017.8%%1

Little is known about breastfeeding and its barriers that women experience in the Middle East,
with most studies being cross-sectional in nature.®293% A study conducted in Northern Jordan
found only 40.7% of healthy infants were exclusively breastfed for the first 3 months of life, and
78.7% introduced breastmilk substitutes in the first 4 months of life along with early introduction
of water and herbs.®® With respect to complementary feeding and feeding practices, data from the
most recent DHS report in Jordan highlights only 23% of breastfed infants 6 — 8 months met the
MDD requirements, 35% achieved MMF, and only 12% achieved a minimum acceptable diet
(MAD). Overall, only 28% of infants in Jordan aged 6-23 months met the standards for a minimum
acceptable diet.1%* We found no studies that have examined complementary feeding practices in
Jordan or ascertained the role of ultra-processed foods in displacing nutrient-dense foods,
particularly during this period of the life cycle. Thus, there are significant gaps in knowledge
around EBF and I'YCF practices in Jordan. Identifying the trends over time and factors associated
with sub-optimal versus optimal practices is needed to support actions to address these challenges.

1.4 Study objectives

The objective of this study was to assess the trends and changes in breastfeeding and
complementary feeding practices in Jordan over time and determine factors associated with
optimal versus sub-optimal practices of BF, EBF and I'YCF indicators such as MMF, MDD and
MAD. Specifically, the study aimed to:

) Describe 1'YCF practices among infants and young children aged 0-6 months and 6-23
months by location, household socio-economic status and maternal education levels

i) Assess the trends in introduction and consumption of breastmilk substitutes in infants
under 6 months of age by location, household socio-economic status, and maternal
education levels

iii) Assess the trends in complementary feeding practices (e.g., MMF, MDD, MAD),
continued use of breastmilk substitutes, introduction of micronutrient rich food groups
versus ultra-processed foods such as sugar-sweetened beverages in Jordanian infants and
young children aged 6-23 months by location, household socio-economic status, and
maternal education levels
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iv) Examine the factors associated with poor EBF, BF and other 1Y CF practices among
infants and young children 0-6 months and 6-23 months of age.

Data and Methods

1.5 Data

All data used in this analysis were obtained from the Demographic and Health Surveys (DHS) in
Jordan.% DHS are nationally representative household surveys that provide data on a wide range
of monitoring and impact evaluation indicators in the areas of population, health, and nutrition.1%
DHS collects information on households, children under 5 years of age, and men and women
between the age of 15-49 years.1% For this study, we downloaded all the available DHS surveys
starting from 1990 to 2017 (n=6 surveys).!% Location characteristics (governorate and
urban/rural), child’s age, child’s anthropometry, mother’s education, and wealth index variables
originated in the household questionnaire, while the infant dietary recall variables originated in the
woman’s questionnaire.

1.6 Design and sample size

The sample design of a DHS is representative at the national, regional, and geographic location or
residence (rural/urban). The survey has a stratified two-stage cluster design whereby the first stage
involves selection of enumeration areas (EAs) drawn from census files, and in the second stage, in
each EA selected, a sample of households is drawn from an updated list of households. Table 1
below shows the distribution of the sample sizes of children under 24 months across six rounds of
DHS.

Table 1: Sample size across DHS survey years (1990-2017/18)

Survey Year Children under 6 Children under 24 Children 6-23
months months months
1990 657 1685 1028
1997 449 2264 1765
2002 380 2225 1845
2007 540 2081 1541
2012 568 2561 1993
2017-18 1131 4058 2927
Total 3725 14874 11099
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1.7 Statistical analysis

Data from all six surveys were merged into a single database and reviewed for consistency across
surveys. Differences in types of questions asked and/or types of foods tracked were found in this
process. The study analyst reviewed all the differences and developed new standardized variables
as needed. Descriptive statistics and proportions were used to describe relevant demographic and
diet characteristics. The survey data were pooled to conduct multivariate logistic regression
analyses. The primary outcome variables in this study included the prevalence of exclusive
breastfeeding, consumption of specific foods and specific food groups in the past 24 hours, and
meeting the MDD, MMF, and MAD indicators. The definitions are provided below:

i) Exclusive breastfeeding: This is measured as children who were currently breastfeeding and
who did not receive any water, liquid, or foods in the past 24 hours.

i) Consumption of breastmilk substitutes: This is measured as consumption of milk, infant
formula, and infant foods. Consumption of milk included fresh, powdered, or tinned animal
milk.

iii) Data on dietary intake was collected using qualitative 24-hour recalls, in which the mother of
the child responded “yes” or “no” when asked if the child consumed specific foods in the past
24 hours. Beverages that are likely to be sweetened with sugar include juice, tea, and sugar
water. Data on consumption of staple grains and starchy foods were gathered after 1990.
Micronutrient-rich foods included legumes, nuts and seeds, fruits and vegetables, and animal
source foods (ASFs).

iv) Minimum dietary diversity (MDD) is defined as children who consumed 5 or more of the 8
food groups and were considered to have met the minimum dietary diversity requirement. The
8 food groups included in this indicator are: (1) breastmilk; (2) grains, roots, and tubers; (3)
legumes and nuts; (4) dairy products; (5) meat, flesh, fish, poultry, and organ meats; (6) eggs;
(7) vitamin A-rich fruits and vegetables; and (8) other fruits and vegetables.

v) Minimum meal frequency (MMF) is defined as the number of times a child receives meals,
snacks, or milk feeds in the previous 24 hours, where the minimum threshold for adequate
meal frequency depends on the child’s age and breastfeeding status. Breastfed infants 6-8
months have a minimum of 2 meals or snacks and breastfed children 9-23 months of age have
a minimum of 3 meals or snacks. Children 6-23 months of age who are not breastfed have a
minimum of 4 meals, snacks, and milk feeds, where one must be solid or semi-solid food.

vi) Minimal acceptable diet (MAD) is defined as the proportion of breastfed children 6-23
months of age who had at least the minimum dietary diversity and the minimum meal
frequency during the previous day. Children at 6-23 months must meet both MMF and MDD
requirements to meet the MAD.

The independent/predictor variables included were year of the DHS survey, geographic
location/governorates, child’s age, mother’s education attainment, and household wealth index.
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This allowed us to assess not only change over time (i.e. trends), but also assess differences in
outcome variables by geographic location and the association with age of the child, the education
of the mother, and the socio-economic status as reflected by the household wealth index.

A variable for DHS year was created as a categorical variable indicating which year the data point
originated. Geographic location included the governorate in which the child lived as well as if they
live in an urban or rural location. Child’s age in months was calculated as the difference between
the child’s birth date and the interview date. An age squared term was also calculated by squaring
the child’s age in months, which was used in models to address non-linear relationships between
the child’s age and consumption of food groups.

A categorical variable for mother’s education was created from the number of years of education
the mother received. Data were categorized into 6 groups for analysis: (1) none (0 years); (2)
primary incomplete (1-5 years); (3) primary complete (6 years); (4) secondary incomplete (7-11
years); (5) secondary complete (12 years); and (6) higher (13+ years).

The wealth quintile variables created by DHS were used for all models and were not manipulated.
Wealth indices were created from a principal component analysis with data on household assets,
services, and amenities, and represents a household’s wealth relative to all households included in
the survey. Households were then split into 5 groups based on their wealth index, relative to the
other households in the survey. The 5 quintiles indicate households with (1) lowest, (2) second,
(3) middle, (4) fourth, and (5) highest wealth.

Descriptive statistics, including mean * standard errors (SD), frequency distributions, and
proportions were used to describe relevant demographic and diet characteristics. All analyses were
conducted using Stata version 15.1 software (StataCorp, College Station, TX, USA).

Logistic regression models were used to assess trends across the different outcome variables
including having met the MDD, MMF, MAD as well as in consuming each food group and
meeting I'YCF-MDD, IYCF-MMF, and I'YCF-MAD over the six DHS surveys. A total of 25
pooled regression models were run for the following variables.

Bi-variate models were computed on children by age group: under 6 months of age and 6-23
months of age due to dietary differences in age groups. All models were run on children 6-23
months of age, while only models predicting consumption of breastmilk substitutes (infant
formula and milk), juice, tea, and sugar water were conducted on children under 6 months of age.
After that, multivariate models including survey year, the age of the child, governorate,
urban/rural residence, household wealth, and mother’s education attainment were computed on
the same model specifications.
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Due to occasional changes in the dietary recall tool, data that were available for as many DHS

surveys as possible were included in each model. Below we outline data by model type:
1. Juice consumption and infant formula or milk consumption: Data from all DHS

surveys were used.

Tea consumption: data from 1990, 1997, 2002, and 2007 were used

Sugar water: Data from 1990, 1997, and 2002 were used in the models

Infant/baby food consumption: Data were used from 2007, 2012, and 2017-18

DGLYV, other vitamin A-rich fruits and vegetables, other fruits, and vegetables

consumption: Data were used from 2002, 2007, 2012, and 2017-18

6. Any ASF consumption models: Data were used from 1997, 2002, 2007, 2012, and 2017-
18

7. Specific ASF consumption (Egg consumption and meat, fish, or poultry): Data were
used from 2007, 2012, and 2017-18

8. Specific ASF consumption (Dairy): Data were used from 2002, 2007, 2012, and 2017-18

9. MDD models: Data were used from 2002, 2012, and 2017-18

10. MMF models: Data were used from 2007, 2012, and 2017-18

11. MAD models: Data were used from 2012 and 2017-18

ok~ wmn

Further details on data and methods used to standardize data for this analysis are presented
Appendix 1.

Trends IYCF practices in infants under 6 months of age

1.8 Introduction

This section presents the trends in infant and young child feeding (I'YCF) practices specifically in
infants under 6 months of age. This includes an assessment of trends in early initiation of
breastfeeding, exclusive breastfeeding in infants under 6 months, median duration of exclusive
breastfeeding, and any introduction/consumption of foods and beverages in the past 24 hours. In
addition, descriptive anthropometric indicators including length-for-age (LAZ), weight-for-age
(WAZ), and weight-for-length (WLZ) Z-scores computed using the WHO child growth standards
are presented.*%” Stunted children were defined as those having LAZ<-2 and wasted children were
defined as those having WLZ<-2. Underweight was defined as WAZ<-2, overweight as WLZ>2
and obese as WLZ>3.

1.9 Early initiation of breastfeeding
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In 2017, two-third of the newborns are being put to breast within the first hour of
life, an improvement since the 1990s

Early initiation of breastfeeding is
defined as provision of mother’s
breastmilk to infants within one hour
of birth. Figure 2 shows the trend in
early initiation of breastfeeding
between 1990-2017. The rates of early
initiation of breastfeeding, which was
41% in 1990, decreased to 32% in
1997. Between 1997 and 2002, the
rates increased to 40% and remained
the same until 2007. The rates were
lowest at 19% in 2012, which then
peaked to 67% in 2017. The DHS data
did not allow determination of the
1990 1997 2002 2007 2012 2017 reason for the improvement.

Figure 2: Early initiation of breastfeeding

Early initiation of breastfeeding

1.10 Exclusive breastfeeding (EBF) in infants under 6 months

Three out of four children under 6 months failed to receive the protective benefits
of exclusive breastfeeding in the last three decades

Exclusive breastfeeding (EBF) is
Figure 3: Exclusive breastfeeding in infants under 6 defined as infants who are

currently breastfeeding and who
did not receive any water, liquids,
or foods in the past 24 hours.
25% Figure 3 shows the national level
20% trends in EBF rates in infants
15% under 6 months between 1990-
10% 2017. Jordan has consistently seen
lower rates of EBF since the first
- DHS survey in 1990. The EBF

1985 1990 1995 2000 2005 2010 2015 2020 rates decreased from 27% in 1990
to 11% in 1997. The rates
increased to mere 27% in 2002,
then decreased in 2007 (22%). After 2007, the rates have increased, yet marginally, from 22% to
26% in 2017.

Exclusive breastfeeding (under 6 months)

5%
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.11 Median duration of exclusive breastfeeding in infants under 6
months

Median duration of exclusive breastfeeding in Jordan is less than a month and this
has not changed in three decades

According to WHO, infants should be exclusively breastfed for the first six months of life to
achieve optimal growth, development, and health. This is calculated as the median duration (in
months) of exclusive breastfeeding.
Figure 4: Median duration of exclusive breastfeeding Figure 4 depicts the trend in median
duration of exclusive breastfeeding,
which has remained below one
month since 1990-2017.

Median duration of exclusive breastfeeding (months)

Figures 2, 3, and 4 suggest that
although  mothers have been
introducing breastmilk soon after
delivery, exclusive breastfeeding
rates and its median duration have

stayed low in the last three decades.
1990 1997 2002 2007 2012 2017

.12 Trends in the consumption of breastmilk substitutes (BMS) in
infants under 6 months

In 2017, the percentage of infants introduced to commercial infant formula prior to
6 months of age was twice as high as the percentage introduced in 1990

We then assessed the types of foods and beverages introduced to infants including breastmilk
substitutes including commercial infant formula and non-breast milks (dairy) including fresh,
powdered, or tinned animal milk. Consumption of milk or formula was defined as children who
consumed fresh, powdered, or tinned milk and/or commercial infant formula in the past 24 hours.
Commercial infant formula is one of the most common BMS introduced to infants under 6 months
in Jordan. Figure 5 shows the trend in infant formula and milk consumption where rates of infant
formula consumption have dramatically and steadily increased from 17% in 1990 to 51% in 2007.
While there was a sharp decline to 5% in 2012, it increased to 50% in 2017. Like infant formula,
dairy milk is a commonly introduced breastmilk alternative in infants under 6 months and is found
to be consumed at much higher levels in 2012 than the prior years with a drop in 2017. Figure 5
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depicts the rates of dairy milk consumption in infants under 6 months which was historically low
at 6% in 2002. Consumption progressively increased in 2007 (32%) and 2012 (59%). In 2017,
however, the rates plummeted to merely 9%, like the rates in 2002.

Figure 5: Formula and milk consumption in infants under 6

Formula and milk consumption in infants under 6 months

1997 2002 2007 2012

=O—Formula% =—O=—Milk %

Figure 6: Odds ratio for formula and milk consumption by infants under 6 months of age by

Formula consumption, under 6 months Milk consumption, under 6 months
DHS year DHS year

We assessed the significance of these trends using multivariate logistic regression analysis.
Forest plots in Figures 6 presents the findings of this analysis. The complete regression models
are presented in Table 4 in Appendix 2. Introduction of infant formula prior to 6 months of age
has significantly increased from 1990 to 2017, where infants were 2.3 times more likely to
consume in 1997 (OR: 2.30, 95% CI: 1.72-3.08), 3.6 times more likely in 2002 (OR: 3.60, 95%
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Cl: 2.65-4.87), 5.2 times more likely in 2007 (OR: 5.20, 95% CI: 3.91-6.91), and 4.7 times more
likely in 2017-18 (OR: 4.74, 95% CI: 3.66-6.13), compared to 1990.

Compared to 1990, infants were less likely to consume cow, goat, or other dairy milk in 2002 and
2017-18 (OR: 0.38, 95% CI: 0.22-0.65; OR: 0.65, 95% CI: 0.46-0.92, respectively) and more likely
to consume in 2007 and 2012 (OR: 3.50, 95% CI: 2.53-4.85; OR: 10.69, 95% CI: 7.78-14.68,
respectively). Interestingly, since 2012, whole milk consumption has decreased, formula
consumption increased at a similar magnitude.

1.13 Trends in the consumption of sugar sweetened beverages by
infants under 6 months of age

We then assessed trends in the early introduction of beverages and micronutrient rich foods to
infants under the age of 6 months. Beverages that are enumerated in the DHS include juices,
sugar water and tea. Figure 7 depicts trends in juice and sugar water respectively. While the
rate of juice consumption was highest in 1997 (17 %), it dropped in 2012 (5%) with an increase to
8 % in 2017. On the other hand, sugar water consumption has gradually decreased from 11 % in
1990 to 8.9 % in 2002. Similarly, tea consumption in infants under 6 months has declined from 11
% in 1990 to less than 2 % in 2007 (data not shown).

Juice consumption was high in 1997 compared to 1990 with infants 3 times more likely to consume
juice (OR: 2.98, 95% CI: 1.94-4.57), although that trend was not sustained in the later DHS survey
years (Table 4, Appendix 2). Tea consumption decreased drastically, with an approximate 90%
decrease in the odds of consuming tea in 2002 and 2007 (OR: 0.10, 95% CI: 0.04-0.26; OR: 0.09,
95% CI: 0.04-0.21, respectively). With no current data, it is not possible to ascertain if tea
consumption (likely a significant source of sugar in the diet) continues to remain low.
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Figure 7: Consumption of juice and sugar water by infants under 6
months of age by survey year

Consumption of juice and sugar water by infants under 6 months

1997 2002 2007 2012
—O—% Juice =—O—9% Sugar water

*Data on sugar water consumption was only available for 1990, 1997 and 2002 DHS
survey years

.14 Factors associated with the consumption of breastmilk
substitutes and sugar-sweetened beverages in infants under 6
months of age

When we examine factors associated with consumption of breastmilk substitutes and sugar-
sweetened beverages (controlling for survey year), we find that infants living in households with
fourth wealth quintiles were 1.3 times more likely to be given infant formula (OR: 1.30, 95%
Cl:1.17-1.44) compared to the lowest wealth quintile, controlling for survey year (Figure 8). On
the other hand, household wealth was not associated with the consumption of cow, goat, or other
dairy milk, but infants living in urban locations were 1.3 times more likely to be given cow, goat
or other dairy milk (OR: 1.35, 95% CI: 1.03-1.76) compared to those living in rural locations
controlling for survey year. There were no significant patterns emerging either by governorate or
by mother's educational attainment across all the models (Table 4, Appendix 2).
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Figure 8: Odds ratio of formula consumption by infants under 6
months of age by wealth quintiles

formula consumption, under 6 months
Wealth index

Lowest quintile -

Second quintile

Middle guintile

Fourth quintile -

Highest gquintile

T

2
Odds ratio

1.15 Trends in the consumption of micronutrient rich foods

Micronutrient rich foods include dark green leafy vegetables, vitamin A rich fruits and
vegetables (e.g., apricots, palm nuts, yellow melon, pumpkin, carrots, red/yellow yams, and red
sweet potato), other fruits and vegetables, animal source foods (ASFs) that include (1) dairy
products (milk, cheese, yogurt, and other milk products), (2) eggs, and (3) meat, fish, poultry, and
organ meats, and legumes (beans, peas, and lentils). Overall, consumption of dark green leafy
vegetables and vitamin A rich fruits and vegetables has been consistently low throughout the
survey years in Jordan. Consumption of dark green leafy vegetables was less than 1% as was
consumption of vitamin A rich fruits and vegetables, which was highest (3%) in 2002 and 2017.
Consumption of other fruits and vegetables has decreased from 2002 (8%) to 2017 (2%) (data not
shown).

As shown in Figure 9, Panel 1, ASFs consumption increased between 1997 (11%) to 2012 (63%),
and then saw a sharp decline to 17% in 2017. Consumption of ASFs such as meat, poultry, and
fish was low in 1997 (3%) and has stayed the same in 2017 (Figure 9 Panel 2), as was the case
with egg consumption (Figure 9 Panel 3). Consumption of dairy products saw a large increase
from 23% in 2002 to 63% in 2012, after which the rates plummeted to 16% in 2017 (Figure 9
Panel 4). Consumption of legumes in infants under 6 months remained low and dropped from 4%
in 2002 to 1% in 2007 and stayed the same in 2017 (data not shown).
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Logistic regression models assessing trends over the years are presented in Table 5 in Appendix
2. Consumption of fruits and vegetables in infants less than 6 months of age was not common and
no significant trends were observed. A decrease was observed in legume consumption by infants
under 6 months of age, where infants were 67% less likely to consume in 2007 (OR: 0.33, 95%
Cl: 0.12-0.93), 74% less likely in 2012 (OR: 0.26, 95% CI: 0.09-0.77), and 69% less likely in
2017-18 (OR: 0.31, 95% CI: 0.13-0.78), compared to 2002. Dairy was the only ASF group with a
significant association in infants across DHS survey years, driven by milk consumption. Infants
were 2.4 times more likely to consume dairy in 2007 (OR: 2.43, 95% CI: 1.74-3.38), 7.2 times
more likely in 2012 (OR: 7.21, 95% CI: 5.18-10.04), but 33% less likely in 2017-18 (OR: 0.67,
95% CI: 0.49-0.93), compared to 2002.

Figure 9: Consumption of animal source foods by infants under 6 months of age by

Consumption of animal source foods by infants under 6 months

O— B e — e -0
1990 1997 2002 2007 2012 2017
% ASF  =O—9% Meat, Fish & Poultry =O=9% Eggs =—=O=—% Dairy

*Data on consumption ASFs, and meat, fish and poultry consumption available from 1997 to 2017
*Data on eggs consumption was only available for 2007, 2012, and 2017
*Data on dairy consumption was only available from 2002 to 2017

1.16 Factors associated with consumption of micronutrient rich food
in infants under 6 months of age

Controlling for the survey year, no significant differences were observed in the consumption of
total ASFs, as well as specific ASFs and other foods including meat/fish/poultry, eggs or legumes
based on maternal education or wealth of the household. There were few differences by location
in the consumption of overall ASFs, where children in Karak were 1.7 times more likely to
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consume ASFs compared to those in Amman (OR:1.69 95% CI: 1.057-2.73). Similarly, children
in Karak were 1.9 times more likely to consume dairy compared to children in Amman (OR:1.89
95% CI: 1.16-3.10) (see Appendix 2 Table 5). Finally, while dairy consumption did not differ by
maternal education, children in wealthier households were also more likely to consume dairy (OR:
1.21, 95% CI: 1.07-1.37).

Trends in IlYCF outcomes in children 6-23 months

This section presents trends in infant and young child feeding (I'YCF) outcomes in children aged
6-23 months. This includes standard indicators such as minimum meal frequency (MMF),
minimum diet diversity (MDD), minimum acceptable diet (MAD) and various food groups
consumed by infants 6-23 months. Since children between 6-23 months are likely to get introduced
to a variety of food groups at different ages (in months), the outcomes are presented for overall (6-
23 months) age group as well as disaggregated age group (in months) for children at 6-8 months,
9-11 months, 12-17 months, and 18-23 months.

1.17 Minimum meal frequency (MMF)

The percentage of infants and young children achieving MMF has drastically
reduced over time, with less than half of infants and young children aged 18-23
months being fed the minimum number of meals for their age as of 2017/2018.

Minimum meal frequency (MMF) is the number of times a child receives meals, snacks, or milk
feeds in the previous 24 hours. As shown in Figure 10, the percentage of children aged 6-23
months that met the MMF increased from 60% in 2002 to 69% in 2012, after which, it declined to
45% in 2017. When disaggregated by age groups, between 2002-2017, a rapid decline in MMF
was observed in the 18-23 months age group, from 82% to 45%. While MMF in infants between
9-11 months was the lowest (44%) in 2002, it improved to 67% in 2012, and then declined to its
lowest at 42% in 2017 (Figure 10). Compared to 2002, children were almost 1.5 times more likely
to meet the MMF in 2012 (OR: 1.47, 95% CI: 1.25-1.72), but were about 50% less likely in 2017-
18 (OR: 0.51, 95% CI: 0.43-0.59) (Figure 11).
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Figure 10: Percentage of 6-23 months who met minimum meal frequency (
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Figure 11: Odds of achieving MMF by infants and young
children aged 6-23 months by DHS survey year

Met Minimum Meal Frequency, 6-23 months
DHS year

2017-2018 4

1.18 Minimum dietary diversity (MDD)

MDD has declined over years, where only 1 out of 3 children met MDD in 2017,
and is lowest among youngest children, for whom it is most critical

Children between 6-23 months who consumed 5 or more of the 8 food groups are considered to
have met the minimum dietary diversity requirement. The eight food groups included in this
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indicator are breastmilk; (2) grains, roots, and tubers; (3) legumes and nuts; (4) dairy products; (5)
meat, fish, poultry, and organ meats; (6) eggs; (7) vitamin A-rich fruits and vegetables; and (8)
other fruits and vegetables. The MDD in Figure 12 for overall children 6-23 months declined by
half between 2007 (63%) and 2012 (32%), and then further dropped to 29% in 2017. As children
grow older, MDD does increase; however, overall, there is a declining trend across all age groups.

The odds of meeting the MDD indicator decreased after 2007. Children were 76% less likely to
consume a diverse diet in 2012 (OR: 0.24, 95% CI: 0.22-0.27) and almost 80% less likely in 2017-
18 (OR: 0.21, 95% CI: 0.19-0.24), compared to 2007 (Figure 13).

Figure 12: Percentage of 6-23 months who met minimum dietary diversity (MDD) (2007, 2012
and 2017

~—8— 6-8 months ==@®=—9-11 months ==®-— 12-17 months «—®- 18-23 months =@ Overall 6-23 months

Figure 13: Odds of achieving MDD in infants 6-23 months by
survey year (2007, 2012, 2017)

Met Minimum Dietary Diversity, 6-23 months
DHS year

2017-2018
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.19 Minimum acceptable diet (MAD)

Minimal acceptable diet has progressively declined over the years, where only 1 in
every 6 children received a minimal acceptable diet. MAD is also lowest among
the youngest age group (6-8 months), for whom it is most critical

MAD is defined as the proportion of breastfed children 6-23 months of age who had at least the
minimum dietary diversity and the minimum meal frequency during the previous day. Children at
6-23 months must meet both MMF and MDD requirements to meet the MAD. As shown in Figure
14, Jordan has consistently seen a lower trend in MAD (<25%) in children aged 6-23 months since
2012. In a span of 5 years (from 2012 to 2017), MAD remarkably declined to 15%. MAD was
lowest in 6-8 months with only about 11% meeting the MAD in 2012, that further declined to 7%
in 2017. Similarly, only about 25% of children aged 9-11 months met MAD, which further
declined to 12% in 2017. While the rates of MAD among 12-17 months and 18-23 months aged
was relatively higher (29%) in 2012, the rates declined to 18% in 2017. Compared to 2002,
children were about 50% less likely to meet MAD in 2017-18 (OR: 0.51, 95% CI: 0.44-0.59)
(Figure 15).

Figure 14: Percentage of infants aged 6-23 months achieving a minimal acceptable diet by

2011 2012 2014 2016 2017
=@ 6-8 months =@ 9-11 months =@ 12-17 months

18-23 months =@ Overall 6-23 months
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Figure 15: Odds of achieving a minimal acceptable diet by
infants aged 6-23 months by survey year

Met Minimum Adequate Diet, 6-23 months
DHS year

2017-2018

Odds ratio

1.20 Factors associated with achieving MMF, MDD, and MAD in
children 6-23 months of age

Controlling for survey year, education, and wealth were found to be positively associated with
meeting the MDD, where children with more educated mothers and from wealthier households
were more likely to meet the MDD (Figure 16 Panels 1-6). Like MDD, children with more
educated mothers and in wealthier households were more likely to meet the MMF, however the
relationship was slightly less strong for MMF. Children were much more likely to meet the MAD
with higher educated mothers, and household wealth was also positively associated.

At the governorate level, children in Karak were 26% less likely (OR: 0.74, 95% CI: 0.56-0.98),
and in Mafrag were 22% less likely (OR: 0.78, 95% CI: 0.62-0.98) to meet MDD, compared to
Amman (which served as the reference). With respect to MMF, children in Zarga were 1.2 times
more likely (OR: 1.20, 95% CI: 1.02-1.41), and children in Jerash were 1.5 times more likely to
meet MMF (OR: 0.78, 95% CI: 0.62-0.98), compared to Amman. Finally, with respect to MAD,
children in Irbid were 25% less likely to meet MAD (OR: 0.75, 95% CI: 0.62-0.92), and children
in Mafrag were about 33% less likely (OR: 0.67, 95% ClI: 0.48-0.94) to meet MAD compared to
children from Amman (Table 6, Appendix 2)
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Figure 16: Odds of achieving the MMF, MDD and MAD by mother's education and wealth index
controlling for survey year

Panel 1: MMF by mother’s education Panel 2: MMF by wealth index

Met Minimum Meal Frequency, 6-23 months Met Minimum Meal Frequency, 6-23 months
Mother's education Wealth quintiles

None -
Primary incomplete (1-5) 4
Primary complete (6) 4

Secondary incomplete (7-11) -

Secondary complete (12)

Higher (13+)

Panel 4: MDD consumption by wealth index

Met Minimum Dietary Diversity, 6-23 months Met Minimum Dietary Diversity, 6-23 months
Mother's education Wealth quintiles

Primary

Primary 18)1

Secondary incomplete (7-11) -

Secondary complate (12)

Higher (13+)

Panel 5: MAD by mother's education Panel 6: MAD by wealth index

Met Minimum Adequate Diet, 6-23 months Met Minimum Adequate Diet, 6-23 months
Mother's education ‘Wealth quintiles

Secondary incomplete (7-11)

lete (12) 1

Higher (13+) 7
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1.2]1 Trends in consumption of breastmilk substitutes by infants aged
6-23 months

Consumption of infant formula has increased over time and is higher in younger
infants (under 12 months), while cow, goat, and other dairy milk consumption has
reduced over time

The consumption of breastmilk substitutes, including infant formula and milk, increased in
children 6-23 months of age throughout the DHS survey years. As shown in Figure 17, between
1990-2002, consumption of infant formula in children 6-23 months was low (13%). Since 2002,
there has been an increase in the consumption of infant formula in 2007 (41%), followed by a
sharp decline to 10% in 2012 followed by an increase to 47%, depicting a similar trend as that of
the under 6 months (Figure 17). The highest rates of formula consumption were seen in children
aged 9-11 months (63%) and 6-8 months (62.3%), respectively, followed by infants under 6
months (50%). Formula consumption is higher in younger children. Infants in this age group were
40% less likely to consume formula in 1997 and 2012 (OR: 0.62, 95% CI: 0.48-0.79; OR: 0.61,
95% CI: 0.48-0.79, respectively), while they were 4.5 times more likely to consume it in 2007
(OR: 4.52, 95% CI: 3.61-5.65) and 5.7 times more likely in 2017-18 (OR: 5.74, 95% CI: 4.63-
7.10), compared to 1990 (Figure 18).

Milk consumption in all children 6-23 months was the lowest in 1990 (27%), which increased to
58% in 1997, dropped to 48% in 2002, and increased again in 2007 (60%) and 2012 (68.7%)
(Figure 20). By 2017, the rates decreased to 41%. Milk consumption has been consistently higher
in children aged 12 months and older, while children aged 6-8 months consistently had the lowest
rates (20%). This observed trend in milk consumption is inverse to the trends seen in consumption
of infant formula consumption in children aged less than 12 months (Figures 19, 20). Infants
were 3.1 times more likely to consume milk in 1997 (OR: 3.09, 95% CI: 2.58-3.70), 1.9 times
more likely in 2002 (OR: 1.89, 95% CI: 1.57-2.27), 3.0 times more likely in 2007 (OR: 3.04, 95%
Cl: 2.51-3.68), 4.3 times more likely in 2012 (OR: 4.32, 95% CI: 3.58-5.20), and 1.3 times more
likely in 2017-18 (OR: 1.32, 95% CI: 1.11-1.58), compared to 1990 (Figure 20).
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Figure 17: Consumption of infant formula in children 6-23 months by survey year
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Figure 18: Odds ratio of formula consumption by infants aged 6
23 months by DHS Survey year

Formula consumption, 6-23 months
DHS year

2017-2018 -

4
QOdds ratio

Jordan Nutrition Innovation Lab | Trends Analysis Report on I'YCF Practices in Jordan | 33



Figure 19: Percentage of milk consumption in 6-23months
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Figure 20: Odds ratio of milk consumption by infants 6-23
months by DHS survey year
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1.22 Trends in consumption of juices and sugar-sweetened beverages
by infants aged 6-23 months

There has been a significant increase in the consumption of juice from 1990 to
2017. Currently, 1 in 2 children above 12 months and older consume sugar-
sweetened beverages
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Figure 21 shows the consumption of juice, sugar water, and tea in children aged 6-23 months.
Juice consumption increased rapidly from 1990 (22%) to 1997 (65%) but dropped to 47% in 2002.
Since 2002, the rates have marginally increased to 53% in 2017. Highest rates of juice consumption
were seen in children over 12 months, while lowest rates were seen in children aged 6-8 months.
A sharp increase in juice consumption in children aged 9-11 months was observed between 2012
(36%) and 2017 (53%) (Figure 21). Compared to 1990, children in 1997 were 6.4 times more
likely to consume juice (OR: 6.36, 95% CI: 5.26-7.69), 2.8 times more likely in 2002 (OR: 2.79,
95% CI: 2.31-3.37), 3.4 times more likely in 2007 (OR: 3.40, 95% CI: 2.80-4.14), 2.7 times more
likely in 2012 (OR: 2.73, 95% CI: 2.25-3.30), and 3.4 times more likely in 2017-18 (OR: 3.41,
95% CI: 2.84-4.11) (Figure 22). Similarly, tea consumption in children aged 6-23 months
increased from 1990 (13%) to 2002 (35%), after which there was a marginal decrease to 32% in
2007. A higher percentage of children aged 12 months and above consume tea compared to those
under 12 months (Figure 23). Children were 2.5 times more likely to consume tea in 1997 (OR:
2.48, 95% CI: 1.96-3.13), 3 times more likely in 2002 (OR: 3.02, 95% CI: 2.40-3.82), and 2.6
times more likely in 2007 (OR: 2.60, 95% CI: 2.04-3.31), compared to 1990 (Figure 24).

Until 1997, sugar water consumption was below 5% in children aged 6-23 months. The rates then
progressively increased to 16% in 2002 (data not shown). Giving sugar water was about 60% less
likely in 1997 (OR: 0.41, 95% CI: 0.26-0.64), but was 3.4 times more likely in 2002 (OR: 3.37,
95% CI: 2.35-4.83), compared to 1990.

Figure 21: Rates of juice consumption for children 6-23 months
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Figure 22: Odds of consuming juice by infants aged 6-23
months by DHS Survey year
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Figure 23: Consumption of tea by infants aged 6-23 months by DHS survey year
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Figure 24: Odds of consuming tea by infants aged 6-23
months by survey year
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1.23 Factors associated with consumption of breastmilk substitutes
and beverages in children 6-23 months of age

Children with more educated mothers and those living in wealthier households were more likely
to receive infant formula and milk (Figure 25, Panels 1-4). Highly educated mothers were more
likely to give baby food to their children: mothers who completed secondary school (12 years)
were 5 times more likely to give baby food (OR: 5.07, 95% CI: 1.08-23.70) and mothers who had
higher than secondary school education (13+ years) were 7 times more likely (OR: 7.23, 95% CI:
1.55-33.67), compared to mothers with no formal education (Table 7, Appendix 2). Additionally,
children in wealthier households were more likely to consume baby food. Juice consumption was
found to be positively associated with mother’s education, and children in wealthier households
were more likely to consume juice (Figure 25, Panels 5 and 6). Tea consumption was not
associated with mother’s education, however, was found to be negatively associated with
household wealth (OR: 0.90, 95% CI: 0.83-0.97) (Table 7, Appendix 2).

Children in Agaba were 1.5 times more likely to consume juice (OR: 1.52, 95% CI: 1.12-2.08),
and 83% less likely to consume sugar water (OR: 0.17, 95% CI: 0.03-0.90), and 47% less likely
to consume infant formula (OR:0.53, 95% CI: 0.35, 0.80), compared to Amman. Similarly,
children in Zarga were 27% less likely to consume infant formula (OR:0.73, 95% CI: 0.62, 0.85),
and 43% less likely to consume baby foods (OR: 0.57, 95% CI: 0.44-0.75), compared to Amman.
Similarly, children in Karak were 41% less likely to consume baby foods (OR:0.59, 95% CI: 0.36-
0.96), compared to Amman. Children in Balga were 1.2 time more likely to consume dairy milk
(OR:1.21, 95% CI: 1.01-1.45), while children in Mafraq were 1.3 times more likely to consume
dairy milk (OR:1.32, 95% ClI: 1.08-1.61), compared to Amman (Table 7, Appendix 2).
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Figure 25: Odds of consuming breastmilk substitutes and juice by mothers' education level and household
wealth index (controlling for survey year)

Panel 1: Odds of formula consumption by mother's education Panel 2: Odds of formula consumption by wealth index
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1.24 Trends in consumption of micronutrient rich food groups: Plant
foods

Irrespective of survey year, only 1 in 6 children aged 6-23 months consumed dark
green leafy vegetables, and consumption of fruits and vegetables are lowest in
younger children

Consumption of dark green leafy vegetables in children aged 6-23 months was low (15%). It
increased from 2002 (13%) to 2007 (19%) and dropped in 2012 (11%). By 2017, the consumption
increased to 15%. Consumption is lowest in children less than 12 months (data not shown).
Compared to 2002, children were about 1.5 times more likely to consume DGLV in 2007 (OR:
1.52, 95% CI: 1.25-1.85), followed by a 23% decrease in odds in 2012 (OR: 0.77, 95% CI: 0.63-
0.95) (Table 8, Appendix 2). Consumption of Vitamin A rich fruits and vegetables increased from
2002 (32%) to 2007 (47%) (Figure 26). However, by 2012, there was a sharp decrease to 19%
followed by an increase to 25% in 2017. This is reflected in the odds ratio, with infants and young
children 1.84 times more likely to consume vitamin A-rich fruits and vegetables in 2007 (OR:
1.84, 95% ClI: 1.59-2.14), but 65% less likely to consume in 2012 (OR: 0.44, 95% CI: 0.38-0.52)
and 35% less likely to consume in 2017-18 (OR: 0.67, 95% CI: 0.59-0.78), compared to 2002
(Figure 27). A downward trend in consumption was observed from 2007 (63%) to 2017 (43%)
for other fruits and vegetables. It was lowest for younger children aged 6-8 months (Figure 28).
Consumption of dark green leafy vegetables, vitamin-A rich fruits and vegetables and other fruits
and vegetables have been consistently low in children aged 6-23 months.

Figure 26: Consumption of vitamin A rich fruits and vegetables by infants 6-23 months of age by
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Figure 27: Odds of consuming Vitamin A rich fruits and vegetables
by infants aged 6-23 months by DHS year
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Figure 28: Consumption of other fruits and vegetables by infants aged 6-23 months by

Survey year
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1.25 Trends in consumption of micronutrient rich food groups: Animal
sourced foods and legumes
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4 out of 5 children aged 6-23 months consume ASFs, and while consumption is
higher there has been an overall decline in the consumption of eggs, meat, fish,
and poultry over time

There was an increasing trend in consumption of ASFs between 1997 (81%) and 2012 (94%), after
which it declined to 82% in 2017. Egg consumption decreased between 2007 (62%) and 2017
(42%) (Figure 29) with children 70% less likely to consume eggs in 2012 (OR: 0.31, 95% CI:
0.27-0.36) and 57% less likely in 2017-18 (OR: 0.43, 95% CI: 0.37-0.49) (Figure 30).
Consumption of meat, poultry, and fish decreased between 1997 (64%) and 2017 (54%) (Figure
31). Compared to 1997, consumption of meat, poultry, or fish was almost 30% less likely in 2002
(OR: 0.71, 95% CI: 0.62-0.83), 20% less likely in 2007 (OR: 0.80, 95% CI: 0.69-0.94), 38% less
likely in 2012 (OR: 0.62, 95% CI: 0.54-0.72), and almost 45% less likely in 2017-18 (OR: 0.56,
95% CI: 0.49-0.58) (Figure 32). Dairy consumption, including milk, yogurt, cheese, and other
dairy products, fluctuated across DHS survey years. Consumption of dairy products was high,
between 2002 (87%) and 2012 (90%) though there was a drop in consumption to 77% in 2017
(data not shown). The decrease in consumption of dairy products was highest in children aged 6-
8 months, (from 88 to 62%). Compared to 2002, children were 30% more likely to consume dairy
in 2012 (OR: 1.31, 95% CI: 1.07-1.62) but were 50% less likely to consume dairy in 2017-18 (OR:
0.49, 95% CI: 0.41-0.58). The positive association in 2012 is likely due to the significant increase
in milk consumption that year.

Consumption of legumes in children aged 6-23 months was highest in 2002 (29%), which then
declined in 2007 (27%) and 2012 (13%). Although the rates increased to 14% in 2017, the overall
consumption of micronutrient rich legumes have historically been at a lower end. Compared to
2002, children were 65% less likely to consume protein rich legumes in 2012 (OR: 0.35, 95% CI:
0.29-0.41) and 60% less likely in 2017-18 (OR: 0.41, 95% CI: 0.35-0.48) (Data not shown).
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Figure 29: Consumption of eggs by infants aged 6-23 months by
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Figure 30: Odds of consuming eggs by infants aged 6-23 months by
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Figure 31: Consumption of meat, fish, and poultry by infants aged 6-23 months by
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Figure 32: Odds of consuming meat, fish and poultry by infants
aged 6-23 months by survey year
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1.26 Factors associated with the consumption of micronutrient rich
food groups in children 6-23 months of age
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Mother’s education and household wealth were found to be positively associated with vitamin A-
rich fruit and vegetable consumption (Figure 33, Panel 1 and 2). Egg consumption was somewhat
associated with higher maternal education, and children in wealthier households were more likely
to consume eggs (OR: 1.10, 95% CI: 1.02-1.18) (Table 8, Appendix 2). Children with more
educated mothers and those living in the wealthier quintiles were more likely to consume meat,
poultry, or fish (Figure 33, Panel 3 and 4). There was no association between dairy consumption
and mother’s education, however children in wealthier households were found to be more likely
to consume (OR: 1.23, 95% CI: 1.13-1.34). Children living in wealthier households were more
likely to consume legumes (OR: 1.14, 95% CI: 1.06-1.23) (Table 8, Appendix 2).

At the governorate level, children in Balga were about 1.4 times more likely to consume DGLV
(OR: 1.34,95% CI: 1.02-1.76), compared to Amman. Children in Balga were 26% less likely (OR:
0.74, 95% CI: 0.59-0.93), while children in Zarga were 46% less likely to consume vitamin A rich
fruits and vegetables (OR: 0.59, 95% CI: 0.47-0.66), compared to Amman. At the governorate
level, compared to Amman, children in Zarga were 1.27 times more likely to consume legumes
(OR: 1.27,95% CI: 0.1.07-1.52). At the governorate level, compared to Amman, children in Zarga
were about 22% less likely to consume eggs (OR: 0.78, 95% CI: 0.65-0.92) (Table 8, Appendix
2).
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Discussion

The need to improve maternal, infant, and young child health and nutrition is critical within the
context of the Government of Jordan’s priorities in supporting optimal health and wellbeing of
women and children, achieving the World Health Assembly targets, and preventing the risk of
non-communicable diseases among pregnant women and young children as reflected in the
national strategy and plan of action against diabetes, hypertension, dyslipidemia, and obesity. A
2018 USAID landscape analysis re-emphasizes the need to enhance scientific and programmatic
actions to breastmilk, breastfeeding, and complementary feeding practices by improving
knowledge and awareness of exclusive breastfeeding among the Jordanian population as well as
health care professionals.1%®

Through an intensive literature review, we found a gap in the evidence on complementary feeding
and complementary feeding practices in Jordan. While there is emerging evidence on the issues
related to early initiation of breastfeeding, exclusive and continued breastfeeding and the barriers
associated with them, there was little information on what, when and how a mother chooses the
first foods and consumption of breastmilk substitutes and sugar-sweetened beverages versus
consumption of micronutrient rich foods and food groups.

This study utilized six DHS surveys conducted in the Kingdom since 1990 through 2017. The
objective of the study was to assess the trends and changes in infant and young child feeding over
time relative to the estimates observed in the DHS 2017-2018. The infant and young child feeding
practices that we focused on included both breastfeeding and complementary feeding practices in
Jordan. We examined factors associated with optimal versus sub-optimal practices of BF, EBF and
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complementary feeding indicators such as MMF, MDD and MAD, consumption of breastmilk
substitutes, sugar-sweetened beverages and micronutrient rich foods and food groups. The
analysis included a total of 14,874 infants and young children across all survey years with 11,099
children aged 6-23 months and 3725 infants under 6 months of age (aggregate across all survey
years). The analysis utilized two approaches, one where we conducted in-depth descriptive and
inferential statistical analyses to assess trends over time and the second where we pooled data and
assessed differences by survey year, location (governorates, urban/rural population), education
level of the mother, and the wealth of the household. Our interest was to understand changes over
time and to assess factors that were time invariant to have a better understanding of the findings
of the 2017-2018 DHS.

In infants under 6 months of age, we examined trends over time in the indicators of exclusive
breastfeeding, early initiation of breastfeeding, and median duration of breastfeeding along with
consumption of breastmilk substitutes. We also examined if foods and what foods were introduced
earlier than 6 months of age and their determinants. In infants and young children 6-23 months of
age, we assessed trends over time in the indicators of minimum dietary diversity (MDD), minimum
meal frequency (MMF) and minimum acceptable diet (MAD). In addition, we examined the trends
in consumption of breastmilk substitutes, sugar-sweetened beverages and micronutrient rich food
foods and food groups. Finally, across both groups, controlling for survey year, we assessed if
differences existed by location (governorate, urban/rural), by the education of the mother and
wealth of the household.

We found that while the rate of early initiation of breastfeeding has improved over time with two-
thirds of newborns being put to the breast within the first hour of life, 3 out of four infants under
6 months of age still do not receive the protective benefits of exclusive breastfeeding, a number
that has not changed for three decades. Similarly, the median duration of exclusive breastfeeding
has not changed in three decades. In 2017, the percentage of infants introduced to commercial
infant formula was twice as high as the percentage in 1990 with infants almost five times more
likely to be introduced to infant formula prior to 6 months in 2017 compared to 1990. We found
juice and tea consumption had decreased over time in infants under 6 months of age; however, the
data are collected only through 2002.

With respect to complementary feeding practices in infants and young children 6-23 months of
age, we find that the percentage achieving MMF has drastically reduced over time with less than
half of the infants and young children aged 18-23 months being fed the minimum number of meals
for their age. This decline was also observed in infants aged 9-11 months. Compared to 2002, in
2017, infants and young children aged 6-23 months were 50% less likely to achieve MMF. MDD
has declined over the years with only one in every third child meeting the requirement, the lowest
percentage was observed in the youngest age group (6-8 months). Compared to 2007 (the first
survey year where we can compute MDD), children in 2017 were 80% less likely to have achieved
their MDD. MAD has also progressively declined over the years with only one in every sixth child
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receiving a minimum acceptable diet. Like MDD, the rate was lowest in the youngest age group
(6-8 months).

When examining consumption of breastmilk substitutes and sugar-sweetened beverages,
consumption of infant formula has increased over time and is higher in younger children (under
12 months of age). Infants aged 6-23 months in 2017 were almost 6 times more likely to consume
infant formula compared to infants in 1990. We also found a substantial and significant increase
in consumption of juices from 1990 to 2017. Over 50% of infants and young children 6-23 months
of age had consumed a juice beverage in 2017. They were over 3 times more likely to consume a
juice beverage compared to infants in 1990.

In 2017, only one in every six children aged 6-23 months consumed a dark green leafy vegetable.
Vitamin A rich fruits and vegetable consumption has also declined, with infants in 2017, 35% less
likely to consume a vitamin A rich fruit and vegetable compared to infants in 1990. Consumption
of other fruits and vegetables was low particularly in younger children. With respect to animal
sourced foods and legumes, four out of five children aged 6-23 months do consume ASFs;
however, this is driven by dairy consumption. There has been a significant overall decline in
consumption of eggs, meat, fish, and poultry over time.

Controlling for the survey year, we find infants under 6 months of age in wealthier households
were 1.3 times more likely to be introduced to infant formula than those from poorer households.
Additionally, infants in urban areas were significantly more likely to be introduced to formula
prior to 6 months of age. Contrary to this finding, micronutrient rich food groups including dark
green leafy vegetables, vitamin A rich fruits and vegetables, legumes, animal sourced foods (other
than dairy) were not commonly introduced.

In infants 6-23 months of age, MAD, MDD and MMF were positively associated with wealth
status and maternal education levels. With respect to governorates, controlling for survey year,
wealth and education, children in Karak and Mafraq were less likely to meet MDD (compared to
Amman) while children in Zarga and Jerash were more likely to meet the MMF (compared to
Amman). Finally, children in Irbid and Mafrag were significantly less likely to meet MAD
compared to Amman. Like infants under 6 months, infants 6-23 months with more educated
mothers and those living in wealthier households were more likely to receive infant formula,
juices, and baby foods.

Tea consumption was not associated with mother's education and was negatively associated with
household wealth. There were differences in consumption practices by the governorate. With
respect to micronutrient rich foods, infants and young children from wealthier households were
more likely to consume these over those that belonged to poorer households. Mother's education
was associated with the consumption of some of the micronutrient rich foods and food groups but
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not all. These I'YCF practices in early life are reflected in anthropometric indicators of the same
infants. While we do not present the data on anthropometry, in an assessment over time, we found
steady rates of overweight between 20-30% in infants under 6 months of age and about 15-20 %
of infants and young children aged 6-23 months across survey years. We also note that about 10-
20% of infants under 6 months and about 5-15 % of infants and young children aged 6-23 months
classified as obese across survey years.

Available studies suggest that low EBF rates are common to most countries in Middle East
region. In Jordan, other studies have documented that 37% of infants less than 6 months of age
consume milk other than breastmilk.?® Results from other studies also indicate supplementation
with infant formula ranging from 30% - 55% and an unclear understanding among mothers about
the definition of exclusive breastfeeding.®>%* Although Jordan adopted the provisions of the
International Code of Marketing of Breastmilk Substitutes® in 2015, a report by International
Baby Foods Action Network (IBFAN) showed that implementation of the “Code” was weak,
compliance was not monitored, and violations were not reported to the concerned agencies.®* A
similar pattern was observed in a 2020 report by the WHO that revealed provisions related to the
scope of the “Code,” informational and educational materials, monitoring and enforcement of the
laws, engagement with health workers and systems, and labeling instructions were poorly
covered.®® According to an analytical study from the Eastern Mediterranean Region (EMR), there
was less than 15% change in EBF trends in Jordan from 2015 to 2019 in relation to the strength of
the score for provisions in national laws.% Several studies in Jordan have indicated the importance
of strengthening the administrative environment to create Baby Friendly Hospitals and enforce the
Ten Steps to Successful Breastfeeding as the cornerstone in improving the rates of exclusive
breastfeeding.%293.94.98

Furthermore, while we find studies emerging around the role of breastfeeding in supporting
women's and infant's health, there are significant barriers towards supporting exclusive
breastfeeding. We found one study that explored knowledge, attitudes and practice (KAPs) among
working mothers in the South found 31% mothers stopped breastfeeding earlier than recommended
due to poor workplace policies, such as the lack of a designated area for breastfeeding, inadequate
maternity leave, and embarrassment to feed in public due to cultural preferences.®® Similarly, a
study in the North Jordan cited an unsupportive work environment, employment, lack of maternity
leave, type of delivery and public feeding as the predominant reasons for early BF cessation.%
Further, the lack of Baby Friendly hospitals and qualified trained lactation consultants lead to an
environment that does not support early initiation and EBF practices.%°3 Some deterrents of early
cessation of EBFs and early introduction of formula feeding include mothers’ perception that
breastmilk is not sufficient source of nutrition for their infants, short interpregnancy intervals, and
maternal infant admission to the hospital,**°" while others include poor practice of skin-to-skin
care, rooming in, and limited lactation support at the facility level within the Jordanian health
system.%39% We found little research examining the effect of potential policy and programmatic

Jordan Nutrition Innovation Lab | Trends Analysis Report on I'YCF Practices in Jordan | 48



actions to support overcoming these barriers/deterrents of early cessation of EBF and continued
BF.

With respect to complementary feeding and feeding practices, other than the DHS 2017, we
found no studies that have examined complementary feeding practices in Jordan or ascertained the
role of ultra-processed foods in displacing nutrient -dense foods particularly during this period of
the life cycle. It is also important to note that there are limited studies on complementary feeding
in the MENA region. A scoping review to identify gaps and opportunities in nutrition research to
curb the escalating burden of non-communicable diseases (NCDs) in Arab countries found less
than 10% of research focused on pregnant women, infants, and children.%? The modest evidence
from the region suggests poor I'YCF practices, with mixed bottle and breastfeeding being
introduced as early as the first month of life coupled with premature introduction of CF.1% A study
that evaluated CF practices and diets among children 6 — 23 months in the MENA region found
suboptimal feeding practices and poor compliance with the recommendations affect more than half
of the infants and young children in all the countries.'® Another review that evaluated nutritional
status and dietary intakes in four EMR countries found a decreasing secular trend in the prevalence
of stunting and an increasing trend in overweight and obesity. At the same time, micronutrient
deficiencies exist across the region. For example, prevalence of iron deficiency and vitamin A
deficiency was reported in 32% and 18% of Jordanian children under five years of age respectively.
This was coupled with low protein intake and high fat intake.'%

Thus, there is a significant paucity in data and evidence around the underlying factors that drive
poor complementary feeding in infants and young children in Jordan. This is an area that has
significant need for research. Little is also known about the long-term effects of poor feeding
practices in early life. Given the increasing prevalence of NCDs, this is an area that requires
investigation.

There are some limitations to our findings. Firstly, while we were able to assess consumption of
baby foods, juices, tea, sugar water and other beverages, we could do this only for select survey
years. Furthermore, we were not able to assess other ultra-processed food consumption (e.g.,
candy, cookies, sweets, fried snacks, and foods) as these are not collected in a disaggregated
fashion within the DHS diet questionnaire. Also, we did not have data on nationality for all the
surveys and hence were unable to control for nationality across the regression models. Nationality
data were collected only in 2007, 2012 and 2017/2018 surveys. Finally, we are relying on
secondary survey data that has been collected across different time periods. While we standardized
all the computations, there might have been differences in data collection across survey years that
may not be reconciled in this analysis.

In conclusion, we find that while there have been improvements in some of the indicators
particularly supportive of early initiation of breastfeeding, other IYCF indicators have
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substantially declined. We found an increasing presence of infant formula and juices across the
early period of life along with a decreasing quality of the diet and complementary feeding practices
starting at 6 months of age as measured by MMF, MDD and MAD. There has been a decline in
consumption of specific food groups with fewer infants and young children (6-23 months)
receiving high quality micronutrient rich foods and food groups such as dark green leafy
vegetables, Vitamin A rich fruits and vegetables and animal sourced foods other than milk.
Education and wealth were important factors in ensuring a healthier diet though wealth of a
household was also positively associated with displacement of breastfeeding as measured through
the consumption of breastmilk substitutes, particularly infant formula.

Recommendations

Our findings indicate the importance of supporting policies and programs to support I'YCF
practices starting from exclusive breastfeeding, continued breastfeeding to appropriate
complementary feeding. While early initiation of breastfeeding has improved in recent years, it is
still below the universal coverage recommendations. Given the high usage of health services for
prenatal care and the high rate of facility-based delivery, there is a need to evaluate health facility
bottlenecks in optimally supporting and promoting early initiation of breastfeeding, exclusive
breastfeeding up to 6 months, and continued breastfeeding through 2 years of age. In Jordan, EBF
rates have been low over three decades, as has the median duration of breastfeeding.

Our literature and the findings of our secondary analysis also highlight research needs within the
space of nutrition and diets of pregnant and lactating women and their infants aged 6-23 months.
Some illustrative research priorities include the need for generating nationally representative data
on dietary intakes of pregnant and lactating women; optimal dietary patterns for pregnant and
lactating women to support actions on addressing the increasing rates of overweight and obesity
while combating micronutrient deficiencies and suboptimal food consumption; research to
generate evidence on effectiveness and impact of breastfeeding interventions and policy actions to
support adherence to exclusive breastfeeding through 6 months of age, impact of interventions
targeting healthy diets for infants and young children; determinants of maternal feeding practices
and information on what, when, why and how a mother chooses the first foods for the newborn;
the impact of regulating the marketing of breastmilk substitutes on adherence to breastfeeding
practices; assessing the relationship of optimal or suboptimal 1'YCF practices, consumption of
ultra-processed foods and sugar-sweetened beverages, and consumption of nutrient dense foods;
interventions utilizing an integrated multi sectoral approach to support healthy diets for both
women and children and research to assess barriers and opportunities to build capacity,
collaboration, and commitment of health care professionals to support optimal MIYCN.

With respect to complementary feeding practices, MMF, MDD and MAD have declined over time.
While mother's education and household wealth were significantly associated with better 1'YCF
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practice, they were also indicative of a higher consumption of infant formula. Programs, therefore,
need to emphasize appropriate infant and young child feeding practices and support mothers with
appropriate nutrition education and counseling. Given the high usage of infant formula, there is a
critical need to understand and evaluate adherence to the Code for marketing breastmilk
substitutes. Finally, while there is access to micronutrient rich foods, the consumption of diverse,
micronutrient food groups have declined over the years. Introduction to the ultra-processed foods
in the child’s diet may be a reason for this declining trend. However, DHS surveys do not collect
data that allow for a comprehensive assessment of ultra-processed foods. More information and
data on diet and expenditure data on ultra-processed foods in Jordan are required to assess the
impact of these foods on achieving a healthy diet in this particularly important period of the life
cycle. Finally, based on the findings of this analysis, there is an urgent need for concerted policy
advocacy and action at national, sub-national and local levels for strategies and programs to
support optimal I'YCF in Jordan.
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Appendix |: Data and Methods

a. Measurement of Key Variables: Definitions

i)
i)
i)

vi)

vii)

viii)

Xi)

Exclusive breastfeeding was defined as children who are currently breastfeeding
and who did not receive any water, liquids, or foods in the past 24 hours.
Consumption of milk or formula was defined as children who consumed fresh,
powdered, or tinned milk and/or infant formula in the past 24 hours.
Consumption of juice, tea, and sugar water was defined as children who
consumed that beverage in the past 24 hours.

Consumption of dark green leafy vegetables (DGLV) was defined as children
who consumed DGLYV in the past 24 hours.

Consumption of other vitamin A-rich fruits and vegetables was defined as
children who consumed vitamin-A rich fruits and/or vitamin A-rich vegetables,
other than DGLYV, in the past 24 hours.

Consumption of ASFs was defined as children who consumed meat, fish, poultry,
eggs, and/or dairy products in the past 24 hours.

Minimum dietary diversity (I'YCF-MDD) was defined as children who consumed
5 or more of the 8 food groups in the past 24 hours: (1) breastmilk; (2) grains,
roots, and tubers; (3) legumes and nuts; (4) dairy products; (5) meat, fish, poultry,
and organ meats; (6) eggs; (7) vitamin A-rich fruits and vegetables; and (8) other
fruits and vegetables.

Minimum Meal Frequency (I'YCF-MMF) was defined as children who received
the minimum number of meals and milk feeds in the past 24 hours. Breastfed
infants 6-8 months had a minimum of 2 meals or snacks, and breastfed children 9-
23 months of age had a minimum of 3 meals or snacks. Children 6-23 months of
age who were not breastfed had a minimum of 4 meals, snacks, and milk feeds,
where one must have been a solid, semi-solid, or soft food.

Minimum acceptable diet (I'YCF-MAD) was defined as children who met all
requirements for both I'YCF-MDD and I'YCF-MMF.

Governorate was defined as (11) Amman, (12) Balga, (13) Zarga, (14) Madaba,
(21) Irbid, (22) Mafraq, (23) Ajloun, (24) Jerash, (31) Karak, (32) Tafilah, (33)
Ma'an, and (34) Agaba. Urban location was defined as (0) rural and (1) urban.
Child’s age was defined as the number of months between the child’s birth and
the interview date.

Mother’s education was defined as: (1) none (0 years); (2) primary incomplete (1-
5 years); (3) primary complete (6 years); (4) secondary incomplete (7-11 years);
(5) secondary complete (12 years); and (6) higher (13+ years). Wealth quintiles
were defined as (1) lowest, (2) second, (3) middle, (4) fourth, and (5) highest
wealth.

Jordan Nutrition Innovation Lab | Trends Analysis Report on IYCF Practices in Jordan | 59



Appendix 1 Table 1 below provides the variable names extracted for the analyses.

Table 2: Extracted Variables by survey year
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Meat v414h

Meat o1 v414h v4l4dh  v4l4h
poultry

Meat, v469v

poultry.

fish, or

eggs

Fish v414n v414n v414n
Organ v41ldm  v41l4m
meats

b. Dependent variables
The primary outcome measures were exclusive breastfeeding, consumption of foods and food

groups in the past 24 hours, and meeting the I'YCF-MDD, IYCF-MMF, and I'YCF-MAD
indicators.

Exclusive breastfeeding was calculated as children who were currently breastfeeding (v404) and
who did not receive any water, liquid, or foods in the past 24 hours.

Consumption of breastmilk substitutes of milk, infant formula, and baby food were created as
binary variables. Consumption of milk included fresh, powdered, or tinned animal milk.
Variables for fresh milk (v412) and powdered or tinned milk (v411) were combined for the 1990
and 1997 data to create a single variable with a “yes” response for a child who had fresh and/or
powdered or tinned milk, and a “no” response for a child who did not have either kind of milk.
Fresh, powdered, and tinned milk were combined in a single question in the remaining years. The
variable from 2002 (v469h) was manipulated as described previously, and variables from 2007,
2012, and 2017-18 were not manipulated (v411). A single variable for infant formula was included
in the data and was not manipulated for 1990, 1997, 2007, 2012, and 2017-18 (v411a). A binary
variable for data from 2002 was created as described previously (v469f). Using the binary milk
and formula variables, we created a single variable for children who consumed milk or infant
formula, where “yes” corresponds to a child who consumed milk and/or infant formula, and “no”
corresponds to a child who consumed neither milk nor infant formula. Baby food was only
included in the dietary recall in 2012 and 2017-18 and was asked as a single variable. The baby
food consumption variable was not manipulated (v412a).

Data on dietary intake was collected using qualitative 24-hour recalls, in which the mother of the
child responded “yes” or “no” when asked if the child consumed specific foods in the past 24
hours. In 2002, the mother was asked how many times the child consumed specific foods in the
last 24 hours, and responses were categorized into “no” (0 times) and “yes” (1-7+ times). Dietary
recall data were analyzed as individual foods and aggregated food groups.
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Beverages that are likely to be sweetened with sugar were examined, including juice, tea, and
sugar water. A single variable for juice was included in the data and was not manipulated for 1990,
1997, 2007, 2012, and 2017-18 (v410). A binary variable for data from 2002 was created as
described previously (v469c). Consumption of tea was included in the dietary recall until 2007. A
single variable for tea was included in 1990 and 2007 and was not manipulated (v410a). In 1997,
consumption of herbal tea (v410a) and anise tea (v413a) were recorded. Data were combined to
create a single variable was created with a “yes” response for a child who had herbal and/or anise
tea, and a “no” response for a child who did not have either kind of tea. A binary tea variable for
2002 was created as described previously (v469d). Sugar water was only included in surveys from
1990, 1997, and 2002. A single variable for sugar water was included in 1990 and 1997 and was
not manipulated (v409a). A binary variable for sugar water was created as previous described for
2002 data (v469Db).

Data on consumption of staple grains and starchy foods were gathered after 1990. A single
variable for porridge or baby food was included in 2007, 2012, and 2017-18 (v412b in 2007 and
v412a in 2012 and 2017-18) and was not manipulated. Consumption of foods made from grains
(bread, pasta, rice, maize, etc.) was included as a single variable in 1997, 2002, 2007, 2012, and
2017-18. Data from 1997 (v414e) was not manipulated and data from 2002 (v469q) was converted
to a binary variable as previously described.

Data from 2007, 2012, and 2017-18 (v414e for all years) were combined with baby food to create
an overall grain variable, since baby food is made from grains, where “yes” indicates that a child
consumed any food made from grains and “no” indicates that a child did not consume any food
made from grains.

A single variable for consumption of white roots and tubers was collected and only data from 2002
were manipulated (v414f in 1997, 2007, 2012, and 2017-18 and v469r in 2002). Further, a single
variable for consuming any grain or root/tuber was created by combining the grain variable and
roots or tubers variable, where “yes” indicates that the child consumed foods made from grains
and/or roots or tubers and “no” indicates that the child did not consume any food made from grains,
roots, or tubers.

Micronutrient-rich foods were also examined, including legumes, nuts and seeds, fruits and
vegetables, and animal source foods (ASFs). Data on consumption of legumes, nuts, and seeds
was not collected before 2002. A single variable for legumes (beans, peas, and lentils) was included
in 2002, 2007, and 2012 (v469w in 2002 and v4140 in 2007 and 2012), as well as a single variable
for nuts and seeds (v469xx, v414a, and v414t, respectively), so these variables were combined to
create a single variable for consuming legumes or nuts and seeds. Variables from 2002 were further
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manipulated as described previously. In 2017-18, lentils, nuts, and seeds were combined in one
question (v4140) and was not manipulated.

Dietary recall of fruits and vegetables was collected in all years except 1990 and was collected on
specific types of fruits and vegetables for all years except 1997. In 1997, the variables for
consuming fruits (v414b) and consuming vegetables (v414a) were combined to create a single
variable, where “yes” indicates that the child consumed fruits and/or vegetables and “no” indicates
that the child consumed neither fruits nor vegetables.

Dietary recall of dark green leafy vegetables (DGLVs) was recorded in a single variable in 2002,
2007, 2012, and 2017-18. Variables from 2007, 2012, and 2017-18 were not manipulated (v414j)
and the variable from 2002 (v469n) was converted into a binary variable as described before.

Consumption of vitamin A-rich fruits (e.g., apricots, palm nuts, and yellow melon) and other
vitamin A-rich vegetables (e.g., pumpkin, carrots, red/yellow yams, and red sweet potato, but not
including DGLV) were collected in 2002, 2007, 2012, and 2017-18 in two separate variables,
which were combined to create a single “other vitamin A-rich fruits and vegetables” variable. For
the 2002 data, the vitamin A-rich fruits (v469z) and other vitamin A-rich vegetables (v469m)
variables were converted into binary variables as described previously and then combined. For the
2007, 2012, and 2017-18 data, the vitamin A-rich fruits (v414k) and other vitamin A-rich
vegetables (v414i) variables were combined. For all 4 years, the single other vitamin A-rich fruit
and vegetable variable indicates that the child consumed other vitamin A-rich fruits and/or
vegetables (yes) or that the child did not consume any other vitamin A-rich fruit or vegetable (no).
Furthermore, a single variable for consuming any vitamin A-rich fruits or vegetables was created
by combining DGLVs and other vitamin A-rich fruits and vegetables. A single variable for
consuming any other fruits or vegetables was included in 2002, 2007, 2012, and 2017-18. In 2002,
the variable was manipulated as stated previously (v469u) and variables in 2007, 2012, and 2017-
18 were not manipulated (v414l).

The dietary recall on animal-source foods (ASFs) was conducted in a varied manner by survey
year (reference Table 2), so foods were combined into food groups modeled after the food groups
in the I'YCF-MDD indicator. ASF food groups that were created include (1) dairy products (milk,
cheese, yogurt, and other milk products), (2) eggs, and (3) meat, fish, poultry, and organ meats.
Consumption of dairy products other than milk were gathered first in 2002, and all cheese and
yogurt were included in a single variable in 2002 and 2007 (v469x and v414p, respectively), while
separate variables for cheese and yogurt were gathered in 2012 and 2017-18 (v414p for cheese and
v414v for yogurt in both years). The variable from 2002 was converted to a binary variable
according to the previous description and combined with the milk variable to create a single
variable for dairy products. Similarly, the single variable for cheese and yogurt in 2007, and
separate cheese and yogurt variables in 2012 and 2017-18 were combined with the milk variable
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in that year to create a single dairy products variable, where “yes” indicates the child was given
milk, cheese, and/or yogurt and “no” indicates the child was given neither milk, cheese, nor yogurt.
For the I'YCF-MDD indicator, the dairy food group also includes infant formula, so a separate
variable was created by combining the infant formula variable and dairy variables from 2002,
2007, 2012, and 2017-18. This variable was only used in constructing the I'YCF-MDD indicator.

Data on consumption of eggs, separate from other ASFs, was only collected in 2007, 2012, and
2017-18 and was not manipulated (v414g). Data on consumption of meat, fish, poultry, and organ
meats, separate from other ASFs, was only collected in 2007, 2012, and 2017-18. In 2007, data
were collected on meat, poultry, and organ meats (v414h) and fish (v414n) separately, which were
combined into a single variable indicating “yes” for children who were given meat, poultry, and
organ meats and/or fish and “no” for children who were given neither meat, poultry, and organ
meats nor fish. In 2012 and 2017-18, data were collected on meat and poultry (v414h), fish
(v414n), and organ meats (v414m) separately. All 3 of these variables were combined to create a
single variable where “yes” indicates that the child was given meat and poultry, fish, and/or organ
meats and “no” indicates that the child was not given any meat and poultry, fish, or organ meats.

A variable for any meat, poultry, fish or eggs was created by combining the variable on egg, fish,
and poultry consumption (v414g) with meat consumption (v414h) in 1997, converting the 2002
variable of meat, poultry, fish, and eggs to a binary variable (v469v), and by combining the
previously described egg variable and meat, poultry, fish, and organ meat variable for 2007, 2012,
and 2017-18.

Two final ASF variables were constructed, bringing together i) all ASFs excluding milk, and ii)
all ASFs including milk. Only consumption of milk was recorded in 1990 and consumption of
cheese, yogurt, and other dairy products was not collected in 1997, so overall ASF variables were
not created for those years. In 2002, the variables for cheese, yogurt, and other dairy products
(v469x) and meat, poultry, fish, and eggs (v469v) were converted to binary variables and combined
into a single variable. Similarly in 2007, the variable for cheese, yogurt, and other dairy products
(v414p) was combined with the previously constructed variable for consumption of any meat,
poultry, fish or eggs. In 2012 and 2017-18, the separate variables for cheese consumption (v414p)
and yogurt consumption (v414v) were combined with the previously constructed variable for
consumption of any meat, poultry, fish or eggs, resulting in a variable indicating that the child was
given any ASF besides milk (yes) or no ASF besides milk (no). This variable was further combined
with the previously described milk variable, creating a variable indicating that the child was given
any ASF (yes) or no ASF (no).

A summary of the differences in dietary recalls in DHS surveys is provided in the following table,
describing which foods and food groups were available in each survey.
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Table 3: Available diet recall data by DHS survey year

Food Group Survey Year
1990 1 2 2 2 2017-
9 0 0 0 2018
9 0 0 1
7 2 7 2
Infant formula & Milk X X X X X X
Juice X X X X X X
Tea X X X X
Sugar water X X X
Baby food X X X
Fruits and vegetables X X X X X
Vitamin A-rich fruits and X X X X
vegetables
Dark Green Leafy Vegetables X X X X
(DGLV)
Other fruits and vegetables X X X X
Animal Source Foods (ASFs) X X X X X
Dairy products X X X X
Eqggs X X X
Meat, fish, poultry, and organ X X X
meats

According to the UNICEF Infant and Young Child Feeding minimum dietary diversity (I'YCF-
MDD) indicator, children who consumed 5 or more of the 8 food groups were considered to have
met the minimum dietary diversity requirement. The 8 food groups included in this indicator were:
(1) breastmilk; (2) grains, roots, and tubers; (3) legumes and nuts; (4) dairy products; (5) meat,
fish, poultry, and organ meats; (6) eggs; (7) vitamin A-rich fruits and vegetables; and (8) other
fruits and vegetables. Only dietary recall data from 2007, 2012, and 2017-18 were collected
appropriately to create the 'YCF-MDD indicator. This variable was created in a 2-step process.
First, the number of food groups consumed by the child was created by counting each food group
for which the child had a “yes” response. A binary variable was then created using a cutoff of 5
food groups. Children who consumed 5, 6, 7, or 8 food groups received a value of “1” indicating
that they met the I'YCF-MDD requirements, while children who consumed 0, 1, 2, 3, or 4 food
groups were given a value of “0”, indicating that they did not meet the requirements.

A variable for the minimum meal frequency (MMF), or the number of times a child receives meals,
snacks, or milk feeds in the previous 24 hours, was created where the minimum threshold for
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adequate meal frequency depends on the child’s age and breastfeeding status. Breastfed infants 6-
8 months have a minimum of 2 meals or snacks and breastfed children 9-23 months of age have a
minimum of 3 meals or snacks. Children 6-23 months of age who are not breastfed have a
minimum of 4 meals, snacks, and milk feeds, where one must be solid or semi-solid food. Only
data from 2002, 2012, and 2017-18 were collected appropriately to create the I'YCF-MMF
indicator. This variable was created in 4 steps. First, the total number of meals and milk feeds was
calculated by adding together the number of times the child was given meals or snacks of solid,
semi-solid, or soft foods (m39), with the number of times the child was given milk (v469h in 2002
and v469e in 2012 and 2017-18), with the number of times the child was given infant formula
(v4691). Then, children were assigned a “1” or “0” based on their age (as calculated in section
2.2.2), current breastfeeding status (v404), and number of meals or milk feeds they received in the
previous day. Children 6-8 months of age who were currently breastfeeding and who consumed 2
or more meals received a value of “1”, and a value of “0” if they consumed 0 or 1 meal. Children
9-23 months of age who were currently breastfeeding and who consumed 3 or more meals received
a value of “1”, while breastfed children 9-23 months who consumed 0, 1, or 2 meals were given a
value of “0”. Finally, children 6-23 months of age who were not breastfed and who consumed at
least 4 meals or milk feeds, where at least one of those was solid, semi-solid or soft foods, were
given a value of “1”, while non-breastfed children 6-23 months of age who received 0, 1, 2, or 3
meals or milk feeds, or who did not consume any solid, semi-solid, or soft foods, received a value
of “0”. A value of “1” indicates that the child met the 'Y CF-MMF requirements and a value of “0”
indicates that the child did not meet the requirements.

The I'YCF-MDD and I'YCF-MMF data were combined to create a single variable, indicating the
child received a minimum adequate diet (MAD). Children must meet both MDD and MMF
requirements to meet the MAD. Only data from 2012 and 2017-18 were collected appropriately to
create the I'YCF-MMF indicator. The I'YCF-MAD variable was created by combining the 1'YCF-
MDD and I'YCF-MMF variables into a single binary variable. Children who had a value of “1” for
both IYCF-MDD and I'YCF-MMF received a value of ““1”, while children who had a value of “0”
for I'YCF-MDD and/or IYCF-MMEF received a value of “0”. A value of “1” indicates that the child
met the I'YCF-MAD requirements and a value of “0” indicates that the child did not meet the
requirements.

c. Independent variables

Independent variables used in this analysis included year of the DHS survey, geographic location,
child’s age, mother’s education attainment, and household wealth. A variable for DHS year was
created as a categorical variable indicating which year the data point originated. Geographic
location included the governorate in which the child lived (shgovern) in 1990, 1997, and 2007,
(sgovern) in 2002, (shgov) in 2012, and (hv024) in 2017-18) as well as if they live in an urban or
rural location (v102). These location variables were taken directly from the DHS data and were
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not manipulated. Child’s age in months was calculated as the difference between the child’s birth
date (b3) and the interview date (v008). An age squared term was also calculated by squaring the
child’s age in months.

A categorical variable for mother’s education was created from the number of years of education
the mother received (v133). Data were categorized into 6 groups for analysis: (1) none (0 years);
(2) primary incomplete (1-5 years); (3) primary complete (6 years); (4) secondary incomplete (7-
11 years); (5) secondary complete (12 years); and (6) higher (13+ years). The wealth quintile
variables created by DHS were used for all models and were not manipulated (wlthind5) in 1990,
1997, and 2002, and hv270 in 2007, 2012, and 2017-18). Wealth indices were created from a
principal component analysis with data on household assets, services, and amenities, and
represents a household’s wealth relative to all households included in the survey. Households were
then split into 5 groups based on their wealth index, relative to the other households in the survey.
The 5 quintiles indicate households with (1) lowest, (2) second, (3) middle, (4) fourth, and (5)
highest wealth.

d.  Statistical analysis

Due to occasional changes in the dietary recall tool, data available for as many DHS surveys as
possible were included in each model. For models with juice consumption and infant formula or
milk consumption as the outcome variable, data from all DHS surveys were used. For models with
the outcome variable of tea consumption, data from 1990, 1997, 2002, and 2007 was used, while
data from 1990, 1997, and 2002 was used in models where sugar water was the outcome variable.

Models with baby food consumption as the outcome variable were conducted on data from 2007,
2012, and 2017-18. Models on consumption of dark green leafy vegetables (DGLV), consumption
of other vitamin A-rich fruits and vegetables, and consumption of other fruits and vegetables were
conducted with data from 2002, 2007, 2012, and 2017-18.

Models with consumption of any animal source foods (ASFs) as the outcome variable were
conducted in 1997, 2002, 2007, 2012, and 2017-18, while those with egg consumption and meat,
fish, or poultry consumption were conducted on data from 2007, 2012, and 2017-18. Models with
any dairy consumption as the outcome were conducted on data from 2002, 2007, 2012, and 2017-
18.

Models assessing the likelihood of meeting I'YCF-MDD, 1'YCF-MMF, and I'YCF-MAD were also
conducted. I'YCF-MDD models included data from 2002, 2012, and 2017-18. Models predicting
I'YCF-MMF were conducted on data from 2007, 2012, and 2017-18, and models with I'YCF-MAD
as the outcome variable were conducted on data from 2012 and 2017-18.
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Descriptive statistics, including mean + standard errors (SD), frequency distributions, and
proportions were used to describe relevant demographic and diet characteristics.

Pooled logistic regressions were used to predict trends in consuming each food and meeting I'YCF-
MDD, I'YCF-MMF, and I'YCF-MAD over the DHS surveys. Unadjusted and adjusted models were
run on children by age group: under 6 months of age and 6-23 months of age due to dietary
differences in age groups. Covariates  included in the models were age of the child, governorate,
urban/rural residence, household wealth, and mother’s education attainment. All analyses were
conducted using Stata version 15.1 software (StataCorp, College Station, TX, USA).
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Appendix 2: Logistic regression model tables

Table 4: Logistic regression models assessing the introduction of BMS, sugar sweetened
beverages prior to 6 months of age
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Odds ratios are shown in the table above; * p<0.05; ** p<0.01; *** p<0.001 Models were adjusted for the age of the
child, governorate, urban/rural residence, household wealth, and mother’s education attainment.
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Table 5: Logistic regression models assessing the introduction of micronutrient rich food groups
prior to 6 months of age

Jordan Nutrition Innovation Lab | Trends Analysis Report on IYCF Practices in Jordan | 73




Jordan Nutrition Innovation Lab | Trends Analysis Report on IYCF Practices in Jordan | 74




(0.001, (0, 0.035) (0.0186, (0, 0.05)
0.251) 0.105)
N 2004 3075 2577
Odds ratios are shown in the table above; * p<0.05; ** p<0.01; *** p<0.001 Models were adjusted for the age of the
child, governorate, urban/rural residence, household wealth, and mother’s education attainment.

2034
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Table 6: Logistic regression models assessing the factors associated with achieving minimum
dietary diversity, minimum meal frequency, and minimum acceptable diet by infants and young
children aged 6-23 months
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Odds ratios are shown in the table above; * p<0.05; ** p<0.01; *** p<0.001. Models were adjusted for the age of
the child, governorate, urban/rural residence, household wealth, and mother’s education attainment.
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Table 7: Logistic regression models assessing the introduction of breastmilk substitutes, liquids,
and baby foods between 6 and 23 months of age
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Odds ratios are shown in the table above; * p<0.05; ** p<0.01; *** p<0.00. Models were adjusted for the age of the
child, governorate, urban/rural residence, household wealth, and mother’s education attainment.
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Table 8: Logistic regression models assessing factors associated with the introduction of
micronutrient rich food groups to infants and young children 6-23 months of age
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Odds ratios are shown in the table above; * p<0.05; ** p<0.01; *** p<0.001. Models were adjusted for the age of
the child, governorate, urban/rural residence, household wealth, and mother’s education attainment.
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Table 9: Exclusive breastfeeding and early initiation of breastfeeding
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Odds ratios and 95% confidence intervals are shown in the table above; * p<0.05; ** p<0.01; *** p<0.001
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