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Abstract

Religious fasting often involves abstention from animal source foods (ASFs). Although
children are exempt, their diets are influenced by the widespread fasting practices.
This study investigated the factors influencing ASF consumption among young
children during the Lent fasting period in western Amhara, Ethiopia. We used baseline
survey data from households with children 6-23 months of age (n = 2,646). We con-
ducted regression analysis to examine the maternal and household factors associated
with ASF consumption and path analysis to examine the direct and indirect effects of
maternal knowledge, beliefs, social norms, and livestock ownership on ASF consump-
tion. Only 24% of children consumed any ASF in the previous day—18% dairy
products, 5% eggs, and 2% flesh foods. Mothers with high knowledge, beliefs, and
social norms about feeding children ASFs during fasting had higher odds (odds ratio:
1.3-1.4) of children who consumed them. Compared with households with no ASFs,
those with ASFs available were 4.8 times more likely to have children who consumed
them. Most of the association between knowledge, beliefs and social norms, and ASF
consumption was explained by pathways operating through ASF availability (approx-
imately 9, 12, and 8 pp higher availability, respectively), which in turn were associated
with higher consumption. Cow ownership was directly and indirectly associated with
ASF consumption, whereas having chickens was indirectly associated with consump-
tion via the availability pathway. Our findings corroborate the importance of maternal
behavioural determinants related to feeding ASFs to children during fasting on ASF
consumption via household availability and the positive influence of livestock

ownership.
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1 | INTRODUCTION

Fasting is a partial or total abstinence from all or certain kinds of foods,
drink, or both (Dictionary.com, n.d.). Many cultures and populations
practice fasting as a part of religious observances. Two major religious
fasting periods include the Islamic Ramadan, when millions of Muslims
refrain from eating or drinking from sunrise to sunset for a period
lasting 28-30 days, and Orthodox Christianity Lent, when fasters
abstain from meat, eggs, and dairy products every day for approxi-
mately 48 days (Trepanowski & Bloomer, 2010). There are exemptions
from fasting for the sick, elderly, breastfeeding and pregnant women,
and children until reaching puberty in Islamic law (Al-Oballi Kridi,
2011) and among Orthodox Christians (Knutsson & Selinus, 1970).
However, some women still choose to fast while pregnant and
breastfeeding (Al-Oballi Kridi, 2011; Ertem, Kaynak, Kaynak, Ulukol, &
Gulnar, 2001), and children's diets are affected by widespread fasting
practices either directly (by practicing to fast early) or indirectly (due
to inadequate nutrient transfer in breast milk or food supply and
feeding practices; Farooq, Herrera, Almudahka, & Mansour, 2015;
Fenneni et al., 2015; Rakicioglu, Samur, Topcu, & Topcu, 2006).

In Ethiopia, Orthodox Christians make up about half of the popula-
tion, predominantly living in the highlands (such as 83% in Amhara
region; Central Statistical Agency, 2008). Ethiopian Orthodox
Christians hold extensive fasting observances with at least 110-
115 days of fasting per year for common people and a total of 220 days
for priests and other people connected with the church (Knutsson &
Selinus, 1970). Fasting practices include abstention from animal source
foods (ASFs). During fasting periods, there is usually no nonfasting food
available in the market. Even if meat or eggs could be found, fasting
mothers do not like to touch it or prepare it because they are concerned
that neighbours would object or cooking utensils could become con-
taminated (Knutsson & Selinus, 1970). ASFs, however, supply high-
quality protein, energy, and a variety of micronutrients to young chil-
dren and have an important role in their growth, cognitive develop-
ment, and health (Hoppe, Mglgaard, & Michaelsen, 2006; Neumann,
Harris, & Rogers, 2002). ASF (meat, poultry, fish, or eggs) is recom-
mended to be fed to children every day or as often as possible (World
Health Organization [WHQ], 2003, 2005) to meet their nutrient needs
(Dewey & Brown, 2003; Gibson, Ferguson & Lehrfeld, 1998). Further-
more, complementary feeding practices in Ethiopia are generally very
poor. Less than half of the children aged 6-23 months are fed at least
the minimum number of times per day, and less than 5% are given foods
that meet the minimum dietary diversity (at least four food groups) with
only 14% having received any ASF (Central Statistical Agency and ICF
International, 2012). In Amhara region, minimum meal frequency is
even lower at 34%, minimum dietary diversity is 2%, and ASF consump-
tion is 10% (Central Statistical Agency and ICF International, 2012).
Given the suboptimal child-feeding practices and the importance of
ASF for child growth and development, assuring that children are fed
ASFs in and out of fasting periods is an important issue in the country.

This study investigated the maternal behavioural (knowledge,
beliefs, and perceived social norms) and material (livestock ownership
and ASF availability) determinants of ASF consumption among young
children during the Lent fasting period in western Amhara, Ethiopia.
We also examined the potential mediating effect of ASF availability
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Key messages

e Maternal behavioural determinants (knowledge, beliefs,
and social norms), ownership of livestock (chickens,
cows, and goats or sheep), and having animal source
foods (ASF) available in the house were important
factors associated with ASF consumption among

children.

e There is potential for improving ASF consumption
through behaviour change during the fasting period, as
many children even in households that own chickens
and/or cows and goats are not being fed eggs or milk
daily.

e Our findings on the importance of maternal knowledge,
beliefs, and perceived social norms on ASF consumption
via household availability, as well as the positive
influence of livestock ownership, may apply in other

where  similar

populations fasting practices are

observed.

on the relationship between behavioural factors and livestock owner-

ship on ASF consumption.

2 | METHODS

2.1 | Data source and study population

Study data were drawn from the baseline household survey conducted
as part of the programme evaluation of Alive & Thrive (A&T) Phase Il
(2015-2017) in Ethiopia. A&T is an initiative to save lives, prevent ill-
ness, and contribute to healthy growth and development through
improving infant and young child feeding (IYCF) practices. In Phase |
(2009-2014), A&T operated in Bangladesh, Ethiopia, and Vietnam,
reaching millions of children less than 2 years of age through large-scale
social and behaviour change communication interventions and achiev-
ing considerable gains in IYCF practices (Kim et al., 2016; Menon,
Nguyen, Saha, Khaled, Kennedy, et al., 2016a; Menon, Nguyen, Saha,
Khaled, Sanghvi, et al., 2016b; Rawat et al., 2017). The focus of Phase
Il'in Ethiopia is to operationalize the Government of Ethiopia's National
Nutrition Plan in one region, Amhara, to improve breastfeeding and
complementary feeding practices using a multiple sector approach.
The baseline survey was carried out in March and April 2015,
during the Lent fasting period, in 20 woredas (districts) belonging to
three western zones of Amhara region (Awi, North Gondor, and West
Gojjam) that do not participate in the Productive Safety Net
Programme (national cash and food transfer programme targeted to
chronically food-insecure households; Government of the Federal
Democratic Republic of Ethiopia, 2004). Within each of the 20 survey
woredas, four enumeration areas (EAs—a geographical unit consisting
of 150-200 households) were randomly selected, to yield a total of 80
EAs. At each EA, households from a listing of all eligible households

were randomly selected to meet the estimated sample sizes
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for the impact evaluation. A total of 2,646 households with children
6-23 months of age participated in the survey. Given that 96.1% of
our sample were Orthodox Christian, we restricted our sample to this
group only. Data on ASF consumption were available for 2,536
mother-child pairs. All mothers of the study children were provided
with information about the study at recruitment, and verbal informed
consent was obtained from all participants. Data were collected via
face-to-face interviews using a structured questionnaire. Ethical
approval was obtained from the Institutional Review Boards of Addis
Continental Institute of Public Health in Ethiopia and the International
Food Policy Research Institute in Washington, D.C., USA.

22 |
221 |

Child feeding practices were assessed by asking mothers about all

Measures

Dependent variables

liquids and solid and semisolid foods consumed by their children
during the previous day. Dietary data for children 6-23 months of
age were categorized into seven food groups: grains, roots, and
tubers; legumes and nuts; dairy products (milk, yogurt, and cheese);
flesh foods (meat, fish, poultry, and liver/organ meats); eggs; vitamin-
A-rich fruits and vegetables; and other fruits and vegetables. The main
outcome variable was consumption of ASF (yes/no), which was
defined as consumption of any of the following three food groups:
dairy, flesh foods, and eggs in the past 24 hr. We also constructed five
complementary feeding indicators on the basis of the WHO recom-
mendations (WHO, 2010) including (a) minimum dietary diversity
(received foods from 4 or more food groups), (b) minimum meal fre-
quency as appropriate for age, (c) minimum acceptable diet (achieved
the minimum dietary diversity and age-appropriate minimum meal fre-
quency), (d) consumption of iron-rich foods, and (e) timely introduction
of solid, semisolid, or soft foods (introduced to these foods when
infants were 6-8 months of age). Because nearly all children were

breastfed, we did not stratify the sample on breastfeeding status.

222 |

We measured several potential behavioural determinants—maternal

Independent variables

knowledge, beliefs, and perceived social norms (Glanz, Rimer, &
Viswanath, 2008). Knowledge questions about ASF were drawn from
a broader set of IYCF knowledge questions validated in a previous
study (Menon, Ruel, Arimond, & Ferrus, 2003), whereas questions
related to beliefs and social norms were developed specifically for this
study on the basis of formative research findings (Alive & Thrive,
2016). Maternal knowledge about ASF was assessed on the basis of
mothers' responses to questions related to knowledge on timely
introduction of different ASFs, frequency of feeding children ASFs,
and benefits of ASFs to young children for growth and brain develop-
ment (Table S1). Each correct answer was given a score of 1, yielding a
total knowledge score of 10 (range 0-10).

Maternal beliefs about ASF feeding during fasting was assessed
on the basis of levels of agreement to statements about whether
children should be fed eggs, milk, and meat during and outside the
Lent fasting period. Each item was measured using a 5-point Likert

scale in which women responded with the degree to which they
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agreed or disagreed with the two statements (Table S1), yielding an

overall score of 10 (range 2-10).

Overall score (range 2-10) for perceived social norms about ASF
feeding during fasting was created on the basis of the levels of
agreement to two statements: (a) Most people who are important to
me approve of me feeding eggs, milk, and meat to my child during Lent
fasting and (b) most women who have young children like me feed their
children eggs, milk, and meat during Lent fasting (Table S1). The scores
for knowledge, beliefs, and social norms were used as continuous and
categorical (using median cut-off) independent variables. Because both
methods showed similar results, we present the findings using the
median as the cut-off levels to compare those who have high scores
with low scores in the behavioural determinants.

Household availability of ASF was based on observation of
whether there were any eggs, milk, or meat available in the house
for feeding children by interviewers at the time of the survey. Mothers
were also asked if the household owns any of the three types of

livestock animals—chickens, cows, and goats or sheep.

223 |

Selection of covariates were guided by previous literature on determi-

Control variables

nants of dietary patterns or diversity in low- and middle-income
countries (Mayen, Marques-vidal, Paccaud, Bovet, & Stringhini, 2014)
and in Ethiopia (Workicho et al., 2016). Variables that may be
associated with child consumption of ASF were measured at child
(age and sex), mother (age, education, and occupation), and household
levels (food security and socioeconomic status [SES]). Household food
security was measured using the Food and Nutrition Technical
Assistance/United States Agency for International Development
Household Food Insecurity Access Scale (Coates, Swindale, & Bilinsky,
2007). Household SES was created by principal components analysis
using a set of items related to house and land ownership, housing
quality (house construction materials), household assets (different
types of durable goods and productive assets not including livestock
previously mentioned), and access to utilities (water, electricity, gas,
and sanitation services). The first component derived from component
scores was used to divide household SES into tertiles (Vyas &
Kumaranayake, 2006).

2.3 | Statistical analysis

Descriptive analyses were used to examine the characteristics of the
study sample and complementary feeding practices including ASF con-
sumption. Bivariate associations between predictor variables and ASF
consumption were examined using chi-square tests and unadjusted
logistic regression models. Path analysis using the structural equation
modelling command in Stata was conducted to examine the potential
mediating effect of ASF availability on the relationship between
maternal knowledge, beliefs, social norms, and livestock ownership
on ASF consumption. Path analysis allows us to simultaneously
estimate all regression equations identified in a model and quantify
the direct and indirect effects of different independent variables on
ASF consumption. The indirect effect on ASF consumption was calcu-
lated as the product of the two path coefficients: (a) between maternal

behavioural factors/livestock ownership and ASF availability and (b)
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between ASF availability and ASF consumption. All models were

adjusted for child, mother, and household covariates and geographical
clustering at the EA level (Kline, 2011). The proportion of mothers
reporting ASF consumption among children was within 0.2-0.8, so
linear regression was used rather than logistic regression because
results are essentially the same within this range (Cox & Snell, 1989;
Hellevik, 2009). All the results were considered significant at

P < 0.05. Data analysis was performed using Stata version 13.

3 | RESULTS

31 |

Among the 2,536 study mothers with children 6-23 months old, 70%

never attended school and 84% reported their main occupation as

Study sample characteristics

housewife (Table 1). The mean age of mothers was 28.2 years. Chil-
dren's mean age was 14.3 months, and 49% were female. More than
half of the households (58%) were categorized as food secure. Two
thirds of the households owned cows, 39% owned goats or sheep,
and 55% owned chickens. At the time of the survey, ASF was available
for child feeding in 37% of the households. Nearly all the households
reported access to markets either in their village (53%) or in a nearby
village (52%) for purchasing foods.

On average, mothers consumed 2.7 food groups daily, and only
2% consumed ASFs. The prevalence of mothers with high knowledge,
beliefs, and social norms about feeding children ASFs were 40%, 48%,
and 69%, respectively. Nearly all mothers observed fasting, and they
fasted nearly every day during the previous 7 days. In contrast, less
than 1% of mothers reported that their young children ever observed
fasting. The most common fasting practices mentioned were not
eating meat, eggs, and dairy products, but eating wot (vegan fasting

dish) and eating less frequently than usual.

3.2 | Complementary feeding practices

Although breastfeeding rates were very high (99% and 95% of
mothers continued breastfeeding at 1 and 2 years, respectively),
many of the indicators related to complementary feeding were
extremely low, particularly minimum diet diversity (5%), minimum
acceptable diet (4%), and consumption of iron-rich foods (4%;
Figure 1). Among the seven food groups that make up the child
dietary diversity indicator, the two main food groups consumed were
grains, roots, and tubers (88%) and legumes and nuts (56%). Dairy
products (principally milk), eggs, and flesh foods were consumed by
18%, 8%, and 2% of children, respectively. On average, only 24% of
children consumed any ASF in the previous 24 hr prior to the survey
(Figure 2).

3.3 | Determinants of ASF consumption

Mothers with high knowledge, beliefs, and social norms about feeding
ASFs to children during fasting had higher odds (odds ratio ranged
1.3-1.4) of having children who consumed ASFs (Table 2). Households
that had cows and goats or sheep were also significantly associated

with higher odds of ASF consumption among children. Availability of
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TABLE 1 Sample characteristics

Percent/mean + SD

Indicators (n = 2,536)
Maternal characteristics
Age (years) 28.21 + 6.13
Education level (%)
No schooling 70.61
Grades 1-6 17.37
Grade 7 or above 12.02
Occupation (%)
Housewife 83.82
Others 16.18
Dietary diversity® (no. of food groups 2.73 +£0.82
consumed)
Consumed ASF in past 24 hr (%) 2.33
Knowledge about ASF feeding
(%; score range 0-10)
Low 59.90
High 40.10
Beliefs about ASF feeding
(%; score range 2-10)
Low 52.06
High 47.94
Social norms about ASF feeding
(%; score range 2-10)
Low 31.01
High 68.99
Child characteristics
Age (range 6-23.9; months) 14.33 + 5.13
Female (%) 49.21

Dietary diversity® (no. food 1.83 + 1.01
groups consumed)

Fasting practices
Mother ever observes fasting (%) 99.68
No. of days fasted in past 7 days 6.86 +0.79

Most common fasting practices (%)

Do not eat meat 93.52
Do not eat eggs 88.20
Do not eat dairy products 80.45
Eat fasting wot/special food 66.80
Eat less frequently 19.56

Child ever observes fasting (%) 0.81

Household characteristics

ASF available for child feeding (%) 37.11
Types of livestock owned (%)
Chicken 54.87
No. of chickens® 5.35 + 5.48
Cow 66.44
No. of cows® 4.02 + 3.37
Goat and sheep 38.63
No. of goats and sheep® 411 £ 4.36
Nearest market that family usually purchases food from (%)
Local shop or retail/wholesale 53.08
market in village
Market in another village 52.77

(Continues)
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TABLE 1 (Continued)
Percent/mean * SD
Indicators (n = 2,536)
None 0.35
Socio-economic status (%)
Low 33.35
Middle 33.35
High 33.31
Food security (%)
Secure 57.67
Insecure 42.33

Note. ASF: animal source food; SD: standard deviation.
?Maternal dietary diversity based on 10 food groups.
bChild dietary diversity based on seven food groups.

“Among those who owns the type of livestock.

ASFs inside the house had the strongest association with ASF
consumption among children. Compared with households that did
not have ASFs, those with ASFs available in the house were 4.8 times
more likely to have children who consumed ASFs. Individual models
for each type of ASF showed similar results. (Table S2).

Results from the path analyses showed that most of the
association between maternal knowledge, beliefs, and social norms
with ASF consumption among children was explained by pathways
operating through the availability of ASFs in the house (Figure 3).

Households having mothers with higher knowledge, beliefs, and social

100

80

58.3
60
%

40

20

FIGURE 1 Word Health Organization- 0
recommended complementary feeding
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norms were more likely to have ASF available for child feeding during
the fasting period (coefficients [B]: 0.009, 0.015, and 0.075, respec-
tively; all P < 0.001). Furthermore, availability of ASF was strongly

associated with a higher ASF consumption among children (8 = 0.27;
P < 0.001). Thus, the indirect effects along the ASF availability media-
tion pathway contributed mostly to the total effects of maternal
behavioural factors on ASF consumption. Cow ownership was both
directly and indirectly associated with ASF consumption among
children, whereas having chickens was only indirectly associated with
ASF consumption via the pathway of ASF availability; having a goat or
sheep was not significantly associated with either ASF availability or
consumption. Individual models for each type of ASF showed similar

results (Figures S1-3).

4 | DISCUSSION

During the Lent fasting period, only one quarter of the children con-
sumed ASF and one third of households had any ASF available in
the house, although 80% of the study households owned livestock
animals (chickens, cows, goats, and/or sheep). Maternal behavioural
determinants (knowledge, beliefs, and social norms), ownership of
livestock, and having ASF available in the house (the strongest factor,
associated with nearly five-fold odds of consumption) were
significantly associated with ASF consumption among children.
Furthermore, aside from cow ownership, which directly influenced

dairy consumption (as milk may be consumed directly), all other

56.0

4.9 3.6 4.0
| — ]
Minimum meal Minimum diet Minimum Consumption of

indicators among children aged (semi) solid or soft frequency diversity acceptable diet iron-rich foods
foods
6-23.9 months
100
87.8
80
60 55.9
%
40
23.7
17.6 S
20 N
FIGURE 2 Food groups (prevalence of 9.7 8.0 §
i 1.5 2.1
seven food. groups, th.en dairy, flesh food, and . B 5 2 [ | \
€ggs combined for animal source fOOdS) Grains, roots, Legumes and Vitamin A-rich  Other fruits Dairy Flesh food Eggs Animal source
consumed by children aged 6-23.9 months in tubers nuts fruits and and foods
vegetables vegetables

past 24 hr
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TABLE 2 Bivariate associations between predictor variables and
animal source food consumption among children aged 6-23.9 months
in past 24 hr

ASF consumed by child
OR (95% Cl)

Variables Percent

Knowledge about ASF feeding

Low 21.20 1

High 27.43** 1.41** (1.17, 1.69)
Beliefs about ASF feeding

Low 21.00 1

High 26.53** 1.36** (1.13, 1.63)
Social norms about ASF feeding

Low 20.00 1

High 24.85* 1.32* (1.07, 1.63)
ASF available for child feeding

No 13.02 1

Yes 41.74** 4.79*** (3.93, 5.83)
Chicken ownership

No 21.65 1

Yes 25.34* 1.23* (1.02, 1.48)
Cow ownership

No 18.51 1

Yes 26.27*** 1.57*** (1.28, 1.92)
Goat or sheep ownership

No 21.80 1

Yes 26.82** 1.32** (1.09, 1.58)

Note. ASF: animal source food; OR: odds ratio.
*P < 0.05. **P < 0.01. ***P < 0.001.

factors were associated with ASF consumption via the pathway of
ASF availability in the house. Thus, positive behavioural factors alone
are insufficient and must be linked with the action of having ASFs in
the house for child feeding.

Clearly, there is potential for improving ASF consumption, as
many children even in households that own chickens and/or cows
and goats are not being fed eggs or milk daily during the fasting

KIM ET AL

period. A qualitative study conducted during Lent fasting period in
Amhara among households with children 6-23 months of age
observed that mothers fed their children the first meal at midmorning
or later and did not feed any ASF because they were concerned that
neighbours would object, cooking utensils could become contami-
nated thus forcing them to violate their fast, meat was not available
in the market or was too expensive, and/or it would be wasteful to
slaughter an animal just for a child (when the rest of the family could
not eat it; Alive & Thrive, 2016). Eggs and milk were considered more
acceptable, but few mothers fed them to their children (Alive & Thrive,
2016). These identified barriers reflect the need for improved
knowledge about adequate child feeding, beliefs about feeding ASF
even during fasting, and social norms that feeding ASF to children is
acceptable, reinforcing our study findings on the importance of these
behavioural determinants. Also, behavioural change approaches to
promote adequate child feeding practices during fasting need to be
coupled with the retention of eggs and milk for consumption.

Issues of poor child feeding practices are not only confined to
major fasting periods, however, demonstrated by very low rates of
ASF consumption in the Amhara region and nationally at other times
of the year (Central Statistical Agency and ICF International, 2012;
Hirvonen & Hoddinott, 2016; Workicho et al., 2016). Approaches to
reinforce behaviours related to child feeding and retention of ASF
for household consumption are needed year-round, and studies have
shown that this is feasible. In addition to contributing to household
income and food security, livestock ownership was shown to increase
ASF consumption in various studies. In rural Uganda, the number of
large ruminants owned had a positive effect on dairy consumption
but not on beef consumption, and poultry ownership positively
affected chicken consumption, whereas the number of goats or sheep
did not affect meat consumption (Azzarri, Zezza, Haile, & Cross, 2015).
A cow and goat donation programme in Rwanda increased dairy and
meat consumption, respectively (Rawlins, Pimkina, Barrett, Pedersen,
& Wydick, 2014). In rural Ethiopia, a women-focused goat develop-
ment programme resulted in a positive effect on milk consumption,
particularly among young children (Ayele & Peacock, 2003), and cow

pieal Maternal beliefs Social norms Cow ownership Goat/shegp Chlcken.
knowledge ownership ownership
0.090*** 0.115%** 0.075***  0.102%** 0.039 0.127***
Availability of ASF in HH for child feeding
0.271%**
0.011 —»| < -0.019
0001 — ASF consumption < 0.023
0.012 > < 0.060*

FIGURE 3 Path analysis of the determinants of animal source food consumption (structural equation models adjusted for maternal education,
occupation, child age, sex, household food security, socio-economic status, and geographic clustering). Total indirect effects: Knowledge:

0.024"", belief: 0.031"", social norm: 0.020"", cow: 0.028™", goat: 0.010, chicken: 0.034 . "P < 0.05, P < 0.01,

Ak K ok

P < 0.001
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ownership was shown to have a large and positive impact on dairy
consumption (Hoddinott, Headey, & Dereje, 2015). Recent reviews
of dairy interventions in developing countries provided further
evidence on milk-nutrition linkages (De Beer, 2012; lannotti,
Muehlhoff, & Mcmahon, 2013), and homestead chicken-and-egg
production has been raised as having the potential to increase egg
consumption and improve maternal and child nutrition (lannotti,
Lutter, Bunn, & Stewart, 2014). In these various cases, livestock
ownership coupled with nutrition education or behaviour change
interventions seemed to ensure consumption for nutritional benefit.

Financial motivations to selling ASFs rather than consuming them
may be strong especially where the market value is high. For milk,
however, this may be less the case, as it is highly perishable in the
absence of processing technologies, and there is an incomplete market
for milk products in Ethiopia; 85% of all milk produced by households
is consumed within the house (Ministry of Agriculture and Rural
Development, 2007). In the case of eggs, they may be stored longer
for several days and may be considered more valuable for sale (also
used for hatchery), and there has been report of surging egg prices
in Ethiopia in recent years (Endeshaw, 2014). Despite the financial
motivation, households need to be made aware of the importance of
ASF for child nutrition and be motivated to retain some ASF for
household consumption, especially during fasting periods when
nonfasting food is rarely available in the market.

This study had several strengths and limitations. We provided
empirical evidence on IYCF practices during a fasting season,
contributing to the scant literature on this important topic. Our
findings on the associations of higher maternal knowledge, beliefs,
and perceived social norms about ASF feeding during fasting on
consumption corroborate the importance of the behavioural determi-
nants related to child feeding practices. Although there is a large body
of evidence on behavioural or psychosocial factors associated with
breastfeeding (de Jager, Skouteris, Broadbent, Amir, & Mellor, 2013;
Meedya, Fahy, & Kable, 2010), our study contributes to the limited
literature on the role of behavioural determinants on complementary
feeding practices, which have mostly focused on qualitative studies
to date (Hackett, Mukta, Jalal, & Sellen, 2012; Nankumbi & Muliira,
2015; Rasheed et al., 2011). We also conducted rigorous analyses to
examine the mediating pathways of ASF availability on consumption.
Previous studies have examined the predictors of household
consumption of ASF (such as SES, literacy, and livestock ownership),
particularly in Ethiopia (Workicho et al., 2016), but none has focused
on ASF consumption among children nor rigorously elucidated the
pathways to consumption. However, the cross-sectional nature of
the data used for our analyses did not allow us to establish any causal
relationship between the behavioural factors or livestock ownership
and ASF consumption. Also, we did not examine the income pathway
between livestock ownership and ASF consumption; that is, we did
not assess whether livestock increased household income, which in
turn may have influenced ASF consumption. It is possible that ASF
availability and consumption are affected by shifts in household
income and expenditure, but given that we did not observe a relation-
ship with access to food markets, we believe that purchasing ASF from
the market was likely not a major determinant of ASF consumption in

our study areas during the fasting period.
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Given that fasting is extensive and held fast, considered by

Ethiopian Orthodox Christians as the very essence of their religion
and that disrespect for it is believed to have serious consequences
(Knutsson & Selinus, 1970), there are important implications on young
children's diets both directly (ASF not being fed) and indirectly (ASF
not being available). Our study findings showed the importance of
maternal knowledge, beliefs, and perceived social norms related to
feeding ASF to children during fasting on consumption via ASF avail-
ability in the household, as well as the positive influence of livestock
ownership. Our findings may be relevant in other populations where
similar fasting practices are observed.

ACKNOWLEDGMENTS

We gratefully acknowledge the data collection by Addis Continental
Institute of Public Health.

CONFLICTS OF INTEREST

The authors declare that they have no conflicts of interest.

CONTRIBUTIONS

SSK and PM designed the overall study. SSK and PHN developed the
draft of the manuscript. SSK, PHN, and LMT conducted the data
analysis. SSK, PHN, and PM critically reviewed and revised the
manuscript. YA, YA, and MT, provided inputs to the sections
pertaining to study context and intervention programme and provided
comments on the manuscript. All authors read and approved the final
version of the paper.

ORCID

Sunny S. Kim (© http://orcid.org/0000-0003-3960-3354

Phuong Hong Nguyen (& http://orcid.org/0000-0003-3418-1674

Purnima Menon (& http://orcid.org/0000-0001-5988-2894

REFERENCES

Alive & Thrive. (2016). Young child feeding practices in Amhara region: The
role of religious-based fasting in Orthodox Christian communities.
Washington, D. C.

Al-Oballi Kridi, S. (2011). Health benefits and practices of Muslim women
during Ramadan. The American Journal of Maternal Child Nursing,
36(4), 216-221.

Ayele, Z., & Peacock, C. (2003). Improving access to and consumption of
animal source foods in rural households: The experiences of a
women-focused goat development program in the highlands of
Ethiopia. The Journal of Nutrition, 133(11 Suppl 2), 3981S-3986S.

Azzarri, C., Zezza, A., Haile, B., & Cross, E. (2015). Does livestock ownership
affect animal source foods consumption and child nutritional status?
Evidence from rural Uganda. The Journal of Development Studies, 51(8),
1034-1059. https://doi.org/10.1080/00220388.2015.1018905

Central Statistical Agency. (2008). Summary and statistical report of the 2007
population and housing census—Population size by age and sexAddis Ababa.

Central Statistical Agency and ICF International. (2012). Ethiopia Demographic
And Health Survey 2011. Maryland: Addis Ababa, Ethiopia and Calverton.

Coates, J., Swindale, A., & Bilinsky, P. (2007). Household Food Insecurity
Access Scale (HFIAS) for measurement of food access: Indicator guide
(ver.3). Washington, D.C.

Cox, D. R., & Snell, J. E. J. (1989). Analysis of binary data (2nd ed.). Boca
Raton, FL: Chapman & Hall/CRC.


http://orcid.org/0000-0003-3960-3354
http://orcid.org/0000-0003-3418-1674
http://orcid.org/0000-0001-5988-2894
https://doi.org/10.1080/00220388.2015.1018905

sofs |y LEY1 \

De Beer, H. (2012). Dairy products and physical stature: A systematic
review and meta-analysis of controlled trials. Economics and Human
Biology, 10, 299-309. https://doi.org/10.1016/j.ehb.2011.08.003

de Jager, E., Skouteris, H., Broadbent, J., Amir, L., & Mellor, K. (2013).
Psychosocial correlates of exclusive breastfeeding: A systematic
review. Midwifery, 29(5), 506-518. https://doi.org/10.1016/j.
midw.2012.04.009

Dewey, K. G., & Brown, K. H. (2003). Update on technical issues concerning
complementary feeding of young children in developing countries and
implications for intervention programs. Food and Nutrition Bulletin,
24(1), 5-28. https://doi.org/10.1177/156482650302400102

Dictionary.com. (n.d.) “fasting.” Retrieved April 6, 2017, from http://www.
dictionary.com/browse/fasting

Endeshaw, D. (2014). Ethiopia: Soaring egg prices remain a mystery.
Retrieved April 12, 2017, from http://allafrica.com/stories/
201411101196.html

Ertem, I. O., Kaynak, G., Kaynak, C., Ulukol, B., & Gulnar, S. B. (2001).
Attitudes and practices of breastfeeding mothers regarding fasting in
Ramadan. Child: Care, Health and Development, 27(6), 545-554.
https://doi.org/10.1046/j.1365-2214.2001.00226.x

Farooq, A., Herrera, C. P, Almudahka, F., & Mansour, R. (2015). A
prospective study of the physiological and neurobehavioral effects of
Ramadan fasting in preteen and teenage boys. Journal of the Academy
of Nutrition and Dietetics, 115(6), 889-897. https://doi.org/10.1016/j.
jand.2015.02.012

Fenneni, M. A,, Latiri, I., Aloui, A., Rouatbi, S., Chamari, K., & Saad, H. B.
(2015). Critical analysis of the published literature about the effects
of narghile use on oral health. Libyan Journal of Medicine, 10(6),
28351. https://doi.org/10.3402/1jm.v10.30001

Gibson, R. S., Ferguson, E. L., & Lehrfeld, J. (1998). Complementary foods
for infant feeding in developing countries: Their nutrient adequacy
and improvement. European Journal of Clinical Nutrition, 52(10),
764-770. https://doi.org/10.1038/sj.ejcn.1600645

Glanz, K., Rimer, B. K., & Viswanath, K. (2008). Health behavior and health
education: Theory, research, and practice (4th ed.). Hoboken, NJ: John
Wiley & Sons, Inc.

Government of the Federal Democratic Republic of Ethiopia. (2004). Pro-
ductive safety net programme: Programme implementation manualAddis
Ababa.

Hackett, K. M., Mukta, U. S, Jalal, C. S. B., & Sellen, D. W. (2012).
Knowledge, attitudes and perceptions on infant and young child
nutrition and feeding among adolescent girls and young mothers in
rural Bangladesh. Maternal & Child Nutrition, 11, 1-17. https://doi.
org/10.1111/mcn.12007

Hellevik, O. (2009). Linear versus logistic regression when the dependent
variable is a dichotomy. Quality and Quantity, 43(1), 59-74. https://
doi.org/10.1007/s11135-007-9077-3

Hirvonen, K., & Hoddinott, J. (2016). Agricultural production and children's
diets: Evidence from rural Ethiopia. Agricultural Economics, 48,
469-480. https://doi.org/10.1111/agec.12348

Hoddinott, J., Headey, D., & Dereje, M. (2015). Cows, missing milk markets,
and nutrition in rural Ethiopia. Journal of Development Studies, 51(8),
958-975. https://doi.org/10.1080/00220388.2015.1018903

Hoppe, C., Mglgaard, C., & Michaelsen, K. F. (2006). Cow's milk and
linear growth in industrialized and developing countries. Annual
Review of Nutrition, 26, 131-173. https://doi.org/10.1146/annurev.
nutr.26.010506.103757

lannotti, L., Muehlhoff, E., & Mcmahon, D. (2013). Review of milk and dairy
programmes affecting nutrition. Journal of Development Effectiveness,
5(1), 82-115. https://doi.org/10.1080/19439342.2012.758165

lannotti, L. L., Lutter, C. K., Bunn, D. A, & Stewart, C. P. (2014). Eggs: The
uncracked potential for improving maternal and young child nutrition
among the world's poor. Nutrition Reviews, 72(6), 1-14.

Kim, S. S., Rawat, R, Mwangi, E. M., Tesfaye, R., Abebe, Y., Baker, J., ...
Menon, P. (2016). Exposure to large-scale social and behavior change

KIM ET AL

communication interventions is associated with improvements in infant
and young child feeding practices in Ethiopia. PLoS One, 11(10),
e€0164800. https://doi.org/10.1371/journal.pone.0164800

Kline, R. B. (2011). Principles and practice of structural equation modeling.
Structural equation modeling (3rd ed., Vol. 156). New York, NY: Guilford
Press. https://doi.org/10.1038/156278a0

Knutsson, K. E., & Selinus, R. (1970). Fasting in Ethiopia. An anthropologi-
cal and nutritional study. American Journal of Clinical Nutrition, 23(7),
956-959.

Mayen, A., Marques-vidal, P., Paccaud, F., Bovet, P., & Stringhini, S. (2014).
Socio-economic determinants of dietary patterns in low- and middle-
income countries: A systematic review. The American Journal of Clinical
Nutrition, 100, 1520-1531. https://doi.org/10.3945/ajcn.114.089029.
Socioeconomic

Meedya, S., Fahy, K., & Kable, A. (2010). Factors that positively influence
breastfeeding duration to 6 months: A literature review. Women and
Birth, 23, 135-145. https://doi.org/10.1016/j.wombi.2010.02.002

Menon, P,, Nguyen, P. H., Saha, K. K., Khaled, A., Kennedy, A., Tran, L. M, ...
Rawat, R. (2016a). Impacts on breastfeeding practices of at-scale strat-
egies that combine intensive interpersonal counseling, mass media, and
community mobilization: Results of cluster-randomized program evalu-
ations in Bangladesh and Viet Nam. PLoS Medicine, 13(10), e1002159.
https://doi.org/10.1371/journal.pmed.1002159

Menon, P, Nguyen, P. H., Saha, K. K., Khaled, A., Sanghvi, T., Baker, J., ...
Rawat, R. (2016b). Combining intensive counseling by frontline
workers with a nationwide mass media campaign has large differential
impacts on complementary feeding practices but not on child growth:
Results of a cluster-randomized program evaluation in Bangladesh.
Journal of Nutrition, 146, 2075-2084. https://doi.org/10.3945/
jn.116.232314

Menon, P., Ruel, M. T., Arimond, M., & Ferrus, A. (2003). Child care, nutrition
and health in the central plateau of Haiti: The role of community, house-
hold and caregiver resources. Washington, D. C..

Ministry of Agriculture and Rural Development. (2007). Livestock master
plan study phase | report, Volume T - Sociological Aspects. Addis Ababa.

Nankumbi, J., & Muliira, J. K. (2015). Barriers to infant and child-feeding
practices: A qualitative study of primary caregivers in rural Uganda.
Journal of Health, Population and Nutrition, 33(1), 106-116.

Neumann, C., Harris, D. M., & Rogers, L. M. (2002). Contribution of animal
source foods in improving diet quality and function in children in the
developing world. Nutrition Research, 22(1-2), 193-220. https://doi.
org/10.1016/S0271-5317(01)00374-8

Rakicioglu, N., Samur, G., Topcu, A., & Topcu, A. A. (2006). The effect of
Ramadan on maternal nutrition and composition of breast milk. Pediat-
rics International, 48(3), 278-283. https://doi.org/10.1111/j.1442-
200X.2006.02204.x

Rasheed, S., Haider, R., Hassan, N., Pachoén, H., Islam, S., Jalal, C. S. B,, &
Sanghvi, T. G. (2011). Why does nutrition deteriorate rapidly among
children under 2 years? Using qualitative methods to understand
community perspectives on complementary feeding practices in
Bangladesh. Food and Nutrition Bulletin, 32(3), 192-200.

Rawat, R., Nguyen, P. H., Tran, L. M., Hajeebhoy, N., Van Nguyen, H.,
Baker, J., ... Menon, P. (2017). Social franchising and a nationwide mass
media campaign increased the prevalence of adequate complementary
feeding in Vietnam: A cluster-randomized program evaluation. The
Journal of Nutrition, jn243907. doi: https://doi.org/10.3945/
jn.116.243907, 147, 670-679.

Rawlins, R., Pimkina, S., Barrett, C. B., Pedersen, S., & Wydick, B. (2014).
Got milk ? The impact of Heifer International's livestock donation pro-
grams in Rwanda. Food Policy, 44, 202-213. https://doi.org/10.1016/j.
foodpol.2013.12.003

Trepanowski, J. F., & Bloomer, R. J. (2010). The impact of religious fasting
on human health. Nutrition Journal, 9(1), 57. https://doi.org/10.1186/
1475-2891-9-57


https://doi.org/10.1016/j.ehb.2011.08.003
https://doi.org/10.1016/j.midw.2012.04.009
https://doi.org/10.1016/j.midw.2012.04.009
https://doi.org/10.1177/156482650302400102
http://www.dictionary.com/browse/fasting
http://www.dictionary.com/browse/fasting
http://allafrica.com/stories/201411101196.html
http://allafrica.com/stories/201411101196.html
https://doi.org/10.1046/j.1365-2214.2001.00226.x
https://doi.org/10.1016/j.jand.2015.02.012
https://doi.org/10.1016/j.jand.2015.02.012
https://doi.org/10.3402/ljm.v10.30001
https://doi.org/10.1038/sj.ejcn.1600645
https://doi.org/10.1111/mcn.12007
https://doi.org/10.1111/mcn.12007
https://doi.org/10.1007/s11135-007-9077-3
https://doi.org/10.1007/s11135-007-9077-3
https://doi.org/10.1111/agec.12348
https://doi.org/10.1080/00220388.2015.1018903
https://doi.org/10.1146/annurev.nutr.26.010506.103757
https://doi.org/10.1146/annurev.nutr.26.010506.103757
https://doi.org/10.1080/19439342.2012.758165
https://doi.org/10.1371/journal.pone.0164800
https://doi.org/10.1038/156278a0
https://doi.org/10.3945/ajcn.114.089029.Socioeconomic
https://doi.org/10.3945/ajcn.114.089029.Socioeconomic
https://doi.org/10.1016/j.wombi.2010.02.002
https://doi.org/10.1371/journal.pmed.1002159
https://doi.org/10.3945/jn.116.232314
https://doi.org/10.3945/jn.116.232314
https://doi.org/10.1016/S0271-5317(01)00374-8
https://doi.org/10.1016/S0271-5317(01)00374-8
https://doi.org/10.1111/j.1442-200X.2006.02204.x
https://doi.org/10.1111/j.1442-200X.2006.02204.x
https://doi.org/10.3945/jn.116.243907
https://doi.org/10.3945/jn.116.243907
https://doi.org/10.1016/j.foodpol.2013.12.003
https://doi.org/10.1016/j.foodpol.2013.12.003
https://doi.org/10.1186/1475-2891-9-57
https://doi.org/10.1186/1475-2891-9-57

KIM ET AL

Vyas, S., & Kumaranayake, L. (2006). Constructing socio-economic status
indices: How to use principal components analysis. Health Policy and
Planning, 21(6), 459-468. https://doi.org/10.1093/heapol/czI029

Workicho, A., Belachew, T., Feyissa, G. T., Wondafrash, B., Lachat, C,
Verstraeten, R., & Kolsteren, P. (2016). Household dietary diversity
and animal source food consumption in Ethiopia: Evidence from the
2011 Welfare Monitoring Survey. BMC Public Health, 16(1), 1-11.
https://doi.org/10.1186/s12889-016-3861-8

WHO. (2003). Guiding principles for complementary feeding of the
breastfed child. Geneva, 15, 827-839. https://doi.org/10.1017/
5$1368980011002485

WHO. (2005). Guiding principles for feeding non-breastfed children 6-24
months of age. Geneva.

WHO. (2010). Indicators for assessing infant and young child feeding
practices, part 2: Measurement. Geneva: WHO.

Wi LEY1 ‘

9 of 9

SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of the article.

How to cite this article: Kim SS, Nguyen PH, Tran LM, et al.
Maternal behavioural determinants and livestock ownership
are associated with animal source food consumption among
young children during fasting in rural Ethiopia. Matern Child
Nutr. 2019;15:€12695. https://doi.org/10.1111/mcn.12695



https://doi.org/10.1093/heapol/czl029
https://doi.org/10.1186/s12889-016-3861-8
https://doi.org/10.1017/S1368980011002485
https://doi.org/10.1017/S1368980011002485
https://doi.org/10.1111/mcn.12695

