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The impacts on food security of a transition from agriculture focused on
local consumption to the participation in global markets are uncertain, with
both positive and negative effects reported in the literature. In Ethiopia, coffee
production for global markets has attracted growers from across the country
to the coffee-forest zones. From a national perspective, the area is not a
priority for food security enhancement, as financial indicators suggest food
sufficiency. In this setting, we collected food security and dietary intake data
from a total of 420 (3X140) units of households, non-breast-feeding children
under 5 years, and women of reproductive age. Sampling was done in two-
stages, a random selection of 300 households (out of a total of 4,300) Yayu,
followed by sub-sampling of households with a child and woman meeting
the above-mentioned criteria. Samples were used to determine a number
of food and nutrition security indicators. More than 83% of the households
were found to be hunger-free in the shortage season, but dietary diversity was
suboptimal. More than 50% of children under 5 years of age and women lacked
foods containing heme iron in the surplus season and 88% in the shortage
season. Household food security during the surplus season did not depend
on income, but wealth was significantly correlated (p < 0.01) with all of the
food insecurity indicators except the "“Body Mass Index” of target women in the
shortage season. The strongest and weakest correlation was with the “House
Food Insecurity Access Scale” (—0.85), and “Weight-to-Age Z-Score” (0.25),
respectively. Overall, Yayu is not fully food secure, though the situation is better
than average for the country. While household income helps in achieving
calorific sufficiency, greater awareness of the relevance of dietary diversity and
the local means to achieve it is needed to further improve nutritional status,
regardless of the participation in global markets.
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Introduction

Household financial capital and income can support Food
and Nutrition Security (FNS), but its interaction with on-
farm production of diverse and nutritious food can be
complex. Since the “entitlement” concept of Sen (1981) and its
endorsement as the “access” pillar became widely used in food
security definitions (World Bank, 1986; FAO, 2009), two major
viewpoints have been offered.

The first one affirms that integrating cash crops would
effectively reduce rural poverty and positively contribute to
FNS via enhancing income security of households and thus
their acquisition of food in markets (Timmer, 1997; Pingali and
Heisey, 1999; Jemal et al., 2018). Household income security is
key particularly in areas dominated by cash crops while suffering
periodic food shortages. In areas where cash crops dominate
and terms of trade are favorable, farmers can outsource the
production of cereal staples and pulses to other areas, and focus
on the production of cash crops and some non-storable food
crops (Govereh and Jayne, 1999, 2003; Brintrup and Herrmann,
2010; Achterbosch et al, 2014; van Noordwijk et al., 2014;
Kuhn and Endeshaw, 2015; Virchow et al., 2016). Furthermore,
the integration of cash crops in the food production system
contributes to the household FNS indirectly, through the combat
of rural poverty and attainment of “healthy living” standards,
while reducing vulnerability to the food shortage caused by
environmental, market and other hazards, which are common
to single crop-based farming systems. In addition, the economic
improvement may stimulate the use of improved farming inputs
and technologies, which ultimately augment the productivity
and increase the sustainability of the food production system
(Govereh and Jayne, 2003; Masanjala, 2006; Hashmiu et al.,
2022). In other words, cash crops start a positive spiral out
of poverty.

In contrast, a second viewpoint suggests that the
introduction of cash crops will cause a negative impact on
the smallholder farm households’ food security, as it will
compete for the means of production such as land, water and
labor (Briintrup and Herrmann, 2010; Kuhn and Endeshaw,
2015; Virchow et al., 2016; Jemal et al., 2021). Furthermore,
the international demand for agricultural non-food products
may influence strongly and displace the crops produced by
small-scale farmers (Keyzer et al, 2005 Dose, 2007; Kuhn
and Endeshaw, 2015; Virchow et al., 2016; Jemal et al., 2018;
Andreotti et al., 2022). This competition may not only cause a
decline in the quantity of food produced, but also deepen the
fragmentation and degradation of land due to over-exploitation,
which would contribute to food insecurity and poverty. Gender
differentiation in control over the cash-crop income determines
priorities for its use. Also, it is pointed out, that the reliability
on purchased food can be hazardous, by the risks and high costs
that the food marketing systems entail (Govereh and Jayne,
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1999, 2003; Achterbosch et al., 2014). Moreover, the dominance
of agricultural products cultivation for non-food is highly
volatile, as their market is influenced by many external factors
at different scales, which are fluctuating and unpredictable
(Govereh and Jayne, 1999, 2003; Achterbosch et al., 2014; Jemal
and Callo-Concha, 2017; Andreotti et al., 2022).

These contradicting viewpoints call for a detailed and
contextualized analysis to propose adequate policy measures.
For instance, in Ethiopia, which hosts more than 30 million
of undernourished people (Birara et al., 2015; World Bank,
2021), a major policy effort to address FNS is the Productive
Safety Net Program (PSNP), which targets episodic and chronic
food-deficits at woreda® level, by reducing the vulnerability
of households to food insecurity through encouraging their
asset increase and promotion of environmental rehabilitation
(Devereux et al., 2006; Berhane et al., 2014; Hailu and Amare,
2022).

But, data on people’s nutritional status at woreda-level hardly
exists (Rajkumar et al., 2012; Girma et al., 2021). For instance,
in the west Gojam zone, identified by the PSNP as a food-
secure area, a cross-sectional study estimated that 43.2% of the
children under 5 years were affected by chronic malnutrition,
and 49.2% were underweight (Teshome et al., 2009). Mekonnen
and Gerber (2017) cross-checked data from 2004 to 2010 of six
woreda from central Ethiopia, namely Bakko, Sibu-Sire, Lume,
Adaa, Hettosa, and Tiyyo, to found out that none of them
were considered food-insecure and included under PSNP, but
about 27% of the household members had shown a borderline
caloric intake (<2,100 kcal/day). These findings confirm that
woreda identified as food secure might not necessarily be such,
and current targeting may limit the effectiveness of the PSNP
(Gilligan et al., 2008; Coll-Black et al., 2011; Berhane et al.,
2014).

Furthermore, the PSNP identification of food insecure
woreda essentially based on the households’ economic status,
implying that high-income was equivalent to the acquisition
of the minimum caloric requirement, and the opposite, low
income meant persistent food insecurity (MoARD, 2009). As
result, many cash crop-sustained woreda were taken as food
secure, implying that the income generated by selling these cash
crops was essentially used for food acquisition. The Illubabor,
Jimma, Keffa, and Sheka zones, which are the major coffee
producing areas of the country (Gole, 2015; Jemal et al., 2018)
were never labeled as food insecure (FEWS NET, 2002, 2004,
2005, 2009, 2011, 2013, 2015, 2017). Smallholder coffee growers
of these areas contribute the largest share of the main export
commodity of Ethiopia, coffee, whose annual export quantity

1 In Ethiopia, a woreda is the second smallest political-administrative
unit. A woreda is composed by a given number of kebele, the smallest

administrative political-unit.

frontiersin.org


https://doi.org/10.3389/fsufs.2022.1051502
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Jemal et al.

and value reach 230,246 tons and 742, 823,000 USD (FAOSTAT,
2020).

These facts underline the guiding hypothesis of this study,
that woreda-specific data on people’s food and nutrition status
could provide a more realistic backdrop for food security
interventions, instead of taking the households economic status
only. For that, this study aimed to disclose whether smallholder
farm households in cash-crop dominated areas of Ethiopia are
really food and nutrition secure, and did that by (1) determining
the food security status, dietary habits and nutritional status of
smallholder farm households of Yayu; (2) analyzing the variation
in their food security status, dietary habits and nutritional status
across seasons and household features in relation to social and

economic assets.

Materials and methods

Location and study design

The Yayu Forest Coffee Biosphere Reserve is located between
8°10" - 8939’ N and 35°30’-36°4’ E, in the Illubabor zone of
the Oromiya state, Southwestern Ethiopia (Figure 1). The area
was recognized by the United Nations Educational, Scientific
and Cultural Organization (UNESCO) in 2010 for the in-
situ conservation of wild Coffea arabica. It covers about
168,000 ha in six woreda, namely Algae Sachi, Bilo-Nopa,
Chora, Doreni, Hurumu, and Yayu (Gole et al., 2009). The
climate of the area is regarded as hot and humid, with mean
annual temperature and precipitation values of 22.5°C and
2,100 mm, respectively (Gole, 2003). The Oromo ethnic group
is predominant and is considered indigenous; but Ambhara,
Tigreway and Kembata people share the area in significant
numbers, as they migrated from other parts of the country due to
the government’s resettlement program initiated in 1984 (Kassa,
2004).

The core livelihood of smallholder farmers in Yayu is coffee
production (Gole et al., 2009), which is mostly carried out in
three agroforestry practices: homegarden, multistorey-coffee-
system and multipurpose-trees-on-farmlands. These involve
up to 80 edible species of which 55 are primarily cultivated
for the household food supply. Households’ income emanate
from farming (overall coffee production) in about 90% and
the rest from off-farm activities (Jemal et al,, 2018). In the
last 15 years no incidents of food emergency have been
reported in Yayu, thus labeled as food secure and never
included in the PSNP (FEWS NET, 2002, 2004, 2005, 2009,
2011, 2013, 2015, 2017). Rather, the zone is regarded as
a well-off and became a net destination for communities
from other parts of the country, forced to relocate by
their recurrent exposure to famines and droughts (Gizaw,
2013).

Frontiersin Sustainable Food Systems

03

10.3389/fsufs.2022.1051502

Sampling strategy

Eight kebele located in six woreda of the Yayu area were
targeted based on their proximity to market/biosphere reserve as
diversification criterion. Each kebele with a “core forest zone”?
in its jurisdiction was marked as “near to forest,” if not as “far
from forest.” Similarly, those kebele that were situated closer to
the highway were supposed to have better access to markets, and
considered as “near market,” or else as “far from market.” On this
basis, every kebele in the reserve were grouped into four sets with
two proximity factors each with two levels (near and far), and
then two kebele from each group were selected subjectively based
on their accessibility. Out of the 4,300 inhabitant households of
the reserve area, a representative sample of 300 households were
randomly selected, based on the information obtained from each
of the six woreda administrative offices. Finally, 140 households
having non-breast feeding (NBF) children under 5 years, and
women of reproductive age (WRA) between 15 and 45 years of
age, were subsampled for nutritional status evaluations. In case
there was more than one child per household, the youngest was
selected; and in the case of twins, the choice was randomly made
(Mulu and Mengistie, 2017). Hence, a total of 420 sampling
units of three different types, i.e., households, non-breast feeding
children (NBF) under 5 years, and women of reproductive age
(WRA), each with 140 units, were used for data collection.

Data collection

A household questionnaire, detailed dietary survey, and
anthropometric measurements were applied as main data
collection procedures. Surveys were pre-tested in 10 local
households and adjusted before wider application. Originally
prepared in English, the surveys were translated into Amharic
and Oromiffa languages best known by the respondents.
Responses were later translated back into English to crosscheck
response accuracy. Household heads were asked for basic
household information, except for the wealth ranking. Wealth
ranking was collected from the data base of local Kebele
administration, so that, a minimum within kebele subjective-
error can be achieved through a locally developed ranking
criteria. The person mainly responsible for food preparation
in the household was asked for the food security and dietary
history questions; as for the children, the main caregiver was
asked. Dietary history survey and food security questions were
asked at different times of the day to prevent confusion in the
interviewees, and fatigue of the interviewees and interviewers.

2 The reserve consists of three concentric zones, i.e., core, buffer and
transition zones, which unevenly occurred across the six woreda of
the reserve. Many agricultural and-use types are tolerable only in the
transition and buffer zones, but the inner most core zone is maintained

as intact forests with no human activities permitted (Gole et al.,, 2009).
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Map of Yayu in Ethiopia [adapted from Ilfata (2008)].
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Female enumerators were recruited and trained among the
local health extension agents; these were chosen based on
their familiarity with dietary and anthropometric assessments,
and ease of access to the target groups. Finally, all household
heads, and parents or guardians in the case of children,
were informed about the objectives and confidentiality of the
study, and a verbal and written consent obtained. For the
anthropometric measurements, electronic scales (with 100g
precision), and wooden collapsible length/height measuring
devices (precision 1 mm) were used. The age of the children was
captured considering month and year, whereas for women it was
registered in years.

Five data sets were built: (1) Basic household data, which
included age, educational status, gender, ethnicity, religion,
settlement history, family size, and wealth rank. (2) Household
food security status data, which included type, amount, and
pattern of food consumed by householders during the past 4
weeks (Coates et al., 2007; Ballard et al, 2011). (3) Dietary
intake/pattern data, including the household’s consumption
frequency of 12 food groups recalled for three-time references,
i.e, 24h, 7 days, and 4 weeks. (4) Dietary adequacy data, which
refers to the type and frequency of food items consumed during
the past 7 days by sensitive groups (NBF and WRA). Finally, (5)
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Nutritional status data, which compiled anthropometric records
of NBF and WRA, such as body weight and height.

In Yayu, there are two main seasons in terms of food/cash
surplus and shortage. Surplus occurs in the period after coffee
and cereal crop harvest (between January and March), whereas
shortage refers to the preceding time window from June to
September, when the stock of the previous harvest is getting
depleted and the next crop is not yet ready for harvest. So, data
collection covered the two seasons and was gathered between
December 2014 and August 2016.

Data analyses

By using the above mentioned five data sets, different scores,
indices and statistics were calculated to estimate the four main
food and nutrition attributes of the households (Figure 2).

Household food security status

It was assessed using three standard proxies, i.e., Household
Hunger Scale (HHS) (Ballard et al., 2011), Household Food
Insecurity Access Scale (HFIAS) (Coates et al, 2007), and
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Kennedy et al., 2011) to determine food security status of the

Household Dietary Diversity Score (HDDS) (Kennedy et al.,
sample household.

2011), generated from the household food security status and
dietary intake data sets. The HHS was used to determine

the level of hunger in a household. The HFIAS added
Household dietary pattern

After determining the household food (in) security status,

additional insights of food (in) security, such as food quality,

sufficiency, and psychological aspects (Coates et al, 2007;
Maxwell et al.,, 2013) to measure the level of food insecurity

in a household. In addition, HDDS was used to scout the

adequacy of provided energy. Finally, the scores generated
by each proxy were compared against standardized cut-off
points of FAO and Food and Nutrition Technical Assistance

Project (FANTA) (Coates et al., 2007; Ballard et al., 2011;
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we aimed to disclose if the foods consumed are diverse enough
to satisfy the household nutrition security. That was done by
recording the food consumption history of each household in
three-time reference periods, i.e., 24 h, 7 days, and 4 weeks; and
classify the food items into 12 food groups, i.e., cereals, white
roots and tubers, vegetables, fruits, meat and poultry, eggs, fish
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and seafood, pulses/legumes/nuts, dairy products, oil and fat,
sweets, and spices, condiments, and beverages (Swindale and
Bilinsky, 2006).

Dietary adequacy

The nutrient/dietary adequacy to meet the minimum
physiological requirements of the household, were determined
applying indicators for food and nutrition adequacy to two
sensitive groups: NBF children under 5 years and WRA,
assumedly the most vulnerable groups (WHO, 2008; FAO and
FHI 360, 2016). It was achieved using the Food Consumption
Score (FCS) in reference period 7 days. For that, the food
consumed was reclassified into nine food groups to build a score
for each target group (WEFP-VAM, 2009). The consumption
frequency of each food group was weighted by the values given
by the World Food Program (WFP) and summed up to provide
individual FCS, which finally were used to determine the dietary
adequacy using standardized cut-off points as poor, borderline
and acceptable (WFP-VAM, 2009). Finally, the level of adequacy
of three key nutrients, namely protein, vitamin A, and heme iron
was analyzed (WFP-VAM, 2009, 2015). This process was carried
out for two seasons to investigate the impact of the seasonal diet
change on the dietary adequacy of the target groups.

Nutritional status

Nutritional status was assessed via z-score anthropometric
measurements, that contrast individual performances against
averages, were applied to the two sensitive groups. For the
NBF under 5 years, the Multicentre Growth Reference Study
(MGRS) (WHO, 2006) was followed to calculate the three z-
score indicators, i.e., weight for height z-score (WHZ), weight
for age z-score (WAZ), and height for age z-score (HAZ), which
were later compared against the standard nutritional status cut-
off points of WHO (WHO, 2006). Regarding WRA, the body
mass index (BMI) was estimated and later contrasted against the
combined four categories set by the WHO (1999) and Food and
Nutrition Technical Assistance III Project (FANTA) (2016).

Statistical analyses

Statistical analyses included the estimation of descriptive
statistics such as mean, median, and frequency of samples
concerning relevant parameters of food and nutrition security.
Variabilities and distributions among categories were tested
using the parametric F-test. For the seasonal variation of scores,
the paired ¢-test was applied. For children-women comparison,
two-sample ¢-tests were employed.

Besides, a Spearman R non-parametric tool was used
to detect the potential correlation between household
characteristics and FNS scores. Before correlation analysis,
all continuous variables of household characteristics were

Frontiersin Sustainable Food Systems

06

10.3389/fsufs.2022.1051502

grouped into classes and became categorical variables to
reduce error from the analysis of incompatible variables. All
of statistical estimation and analysis were performed using
Microsoft Excel Pus 2016, Minitab 17.1.0, STATISTICA 7.1.,
and ENA for SMART software.

Results

Socioeconomic profiling

The Yayu households’ food and nutrition situations have
a relationship with their socioeconomic and demographic
characteristics. Out of the 140 sampled households, 88.5% had
three to eight members with an average of 5.7 £ 2.2 members.
95.0% of the sampled households were male-headed, aging
around 37.1 = 11.3 years; 38.6% of these house heads achieved
at least elementary school level (grade 1-6), but about 27.9%
of the household heads illiterate. Eighty-four percent of the
householders were native, while 15% were resettled from other
regions. “Oromo” was the major ethnic group (75.5%) followed
by Amhara (15.7%). Finally, 47.9% of the households were
regarded as poor and 18.8% as rich (Table 1).

Food security status

Based on the estimated HHS, there was no hunger during
the surplus season, and more than 83% of the households were
also hunger-free in the shortage season. From the households
detected as “hungry” (23), only two were severely affected.
By adjusting the HHS results with the HFIAS questions, the
proportion of food-secure households in the surplus season
was revealed to be 70.7%, and in the shortage, season dropped
to 18.5%. The mean HFIAS indices ranged between 1.6 +
3.0 (surplus season) and 10.3 £ 6.2 (shortage season). Most
households had a medium access to an optimum dietary energy
provision in all seasons, i.e., 23.5% during the shortage and
16.4% during the surplus season. The average HDDS was
6.7 £ 1.2 (surplus season) and 6.4 £ 1.1 (shortage season)
(Table 2).

The Spearman R correlation analysis was performed on
the household attributes and the three food security status
scores. “Wealth” is significantly correlated (p < 0.001) with all
scores except for HHS and HDDS during the surplus season.
The highest value obtained was for HFIAS (r = —0.85) and
the lowest for HDDS (r = 0.48). “Family size” was highly
significantly correlated with HFIAS in both seasons. “Head
gender” is significantly (p < 0.01) correlated with HHS and
HFIAS in shortage season. Unlike in PRFP, “settlement history”
and “ethnicity” of the head has showed significant association
with HFIAS (r = 0.17, p < 0.05) and HDDS (r = —0.20, p <
0.05) during shortage time, respectively. In contrast, a significant

association of “educational level” was only recorded by PRFP
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TABLE 1 Descriptive statistics and respective levels and codes of the socioeconomic and demographic attributes of sample households of Yayu.

Attributes Levels/Classes Code  Mean % SD/n (%) Levels/Classes Code  Mean % SD/n (%)
Head’s PRFP’s
Gender Male 1 133 (95) Male 1 0(0)
Female 2 7 (5) Female 2 140 (100)
Age in years (a) a<25 1 14 (10.0) a<20 1 19(13.6)
25<a=<30 2 41 (29.3) 20<a<25 2 45(32.1)
30<a<40 3 46 (32.9) 25<a=<30 3 30 (21.4)
40<a<50 4 24 (17.1%) 30<a<35 4 21 (15.0)
50<a<60 5 10 (7.1) 35<a<40 5 16 (11.4)
60<a 6 10 (3.6) 40<a 6 9(6.4)
Average 37.1£11.3 Average 29.0+7.7
Settlement history Settled from another region 1 21 (15) Settled from another region 1 19 (13.6)
Moved within the region 2 1(0.7) Moved within the region 2 1(0.7)
Born in the current woreda 3 118 (84.2) Born in the current woreda 3 120 (85.7)
Educational level Not attended school 1 39 (27.9) Not attended school 1 61 (43.6)
Basic education 2 9(6.4) Basic education 2 2(1.4)
Elementary school, grade 1-6 3 54 (38.6) Elementary school 3 47 (33.6)
Junior school, grade 7-8 4 24 (17.1) Junior school 4 15 (10.7)
Secondary school, grade 9-10 5 12 (8.6) Secondary school 5 10 (7.1)
Above grade 10 6 2(1.4) Above grade 10 6 5(3.6)
Ethnicity Oromo 1 106 (75.7) Oromo 1 111 (79.3)
Ambhara 2 22 (15.7) Ambhara 2 15 (10.7)
Tigireway 3 9 (6.4) Tigireway 3 7 (5.0)
Other 4 3(2.1) Other 4 7 (5.0)
Religion Orthodox 1 56 (40) Orthodox 1 56 (40.0)
Muslim 2 52 (37.1) Muslim 2 52 (37.1)
Protestant 3 32 (22.9) Protestant 3 32(22.9)
Household’s
Family size (f) f<2 1 1(0.7)
2<f<4 2 45 (32.1)
4<f<6 3 48 (34.3)
6<f<8 4 31(22.1)
8<f<10 5 10 (7.1)
10<f 6 5(3.6)
Average 57%22
Wealth rank Poor 1 66 (47.1)
Medium 2 48 (34.3)
Rich 3 26 (18.8)

and HDDS (r = 0.26, p < 0.01) in surplus season. Religion has
not shown significant association with all of the food security

status scores (Table 3).

Dietary patterns

Considering three-time references (24h, 7 days, and 4

weeks), and the surplus and shortage seasons, it was found
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that from the 12 food groups considered, cereals, oil and fats,
vegetables, and spices, condiments and beverages, were the food
groups consumed by more than 98% of the households. White
root and tubers, and dairy products showed higher consumption
frequencies during the shortage season, while the remaining
food groups showed higher consumption frequencies during
the surplus season. Across the three time preferences, only the
food group “fish” is consistently absent and considered exotic
(Figure 3).
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TABLE 2 Average, standard deviation, count, and proportion of three food security scores (HHS, Household Hunger Scale; HFIAS, Household Food
Insecurity Access Scale; HDDS, Household Dietary Diversity Score) across seasons in Yayu.

Score Category Surplus season Shortage season
Mean % SD n (%) Mean =+ SD n (%)

HHS Little to no hunger 0.01 4 0.1 140 (100.0) 0.3 +£04¢ 117 (83.6)
Moderate hunger N.A 0(0.0) 32+1.08 21 (15.0)
Severe hunger N.A 0(0.0) 6.5+0.74 2(1.4)
Category variation N.A p<0.01
Average/total 0.01 4 0.1 140 (100.0) 0.8+ 14 140 (100.0)
Seasonal variation p <001

HFIAS Food secure 02+£04€ 99 (70.7) 0.0 £0.0¢ 26 (18.6)
Mildly food insecure 43+£178 39 (27.9) 6.5+0.78 12 (8.6)
Moderately food insecure N.A 0(0.0) 12.9 4+ 2.44 48 (34.3)
Severely food insecure 19.0 4 0.00 4 2(1.4) 14.7 4 4.34 54 (38.6)
Category variation p <001 p<0.01
Average/total 1.6+3.0 140 (100.0) 103 +£6.2 140 (100.0)
Seasonal variation p<0.01

HDDS Low 4940.2° 23 (16.4) 49+0.3¢ 33(23.6)
Medium 6.4 +0.58 78 (55.7) 6.5+ 0.5% 86 (61.4)
High 824 0.54 39 (27.9) 8.2+ 044 21 (15.0)
Category variation p<0.01 p<0.01
Average/total 6.7+1.2 140 (100.0) 64+1.1 140 (100.0)
Seasonal variation p <0012

Categories values with same superscript do not differ significantly at a = 0.05.
N.A, statistical test not applicable.

Dietary adequacy

According to the FCS cut-off points, there was no “poor”
food consumption. More than 87% of the children and women
fell in the category “acceptable.” The mean of the 7-day weighted
FCS for NBF children under 5 years was 53.5 &= 14.2 and 56.3 &
18.1, and for WRA 52.4 + 1.1 and 54.6 £ 15.7, for the surplus
and shortage season, respectively. The means weighted FCS of
both target groups were higher in the shortage season (p < 0.05)
(Table 4). Apart from this, there was no significant difference
among target groups.

A further assessment of key micronutrients intake (vitamin
A, protein and heme iron), shows that 6.4% and 17.9% of NBF
children under 5 years and WRA, respectively, did not consume
any vitamin-A-rich food group during the surplus period. No
seasonal variation was observed regarding the consumption of
protein-rich foods among children, but 3.6% of women showed
no consumption at all of protein during the lean season. The
most critical result was observed regarding foods rich in heme
iron, as more than 50% of both target groups lacked foods that
contain it; even worse, in the surplus season, it increased up to
87.9% for the shortage season (Figure 4).

Correlation analyses shows that “head age,” “family size,” and
“wealth rank” are significantly correlated with the FCS for both
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target groups in both seasons with their highest score of 0.21
(p < 0.05), 0.31 (p < 0.001), and 0.77 (p < 0.001), respectively.
“Settlement history” and “ethnicity” of the head and PRFP have
shown a highly significant correlation with FCS of both targets
during the shortage season with r ranging from 0.22 to 0.26
(Table 5).

Nutritional status

NBF children under 5 years

The distribution of WHZ the scores of NBF children
under 5 years show that 2.9 and 3.9% of the children were
wasted in the surplus and shortage seasons, respectively.
The comparison of the WAZ scores against standard cut-off
values (WHO, 2006) reveals that about 5 and 10% of the
children were underweight, out of which 1.2 and 2.4% were
severely underweight during the surplus and shortage seasons,
respectively. The distribution of the HAZ shows the prevalence
of stunting 17 and 38% in the surplus and shortage seasons
respectively, of which 1.4 and 9.2% happen to be severely
stunted during the surplus and shortage seasons, respectively
(Table 6).
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TABLE 3 Spearman R correlation coefficient among food security scores (HHS, Household Hunger Scale; HFIAS, Household Food Insecurity Access
Scale; HDDS, Household Dietary Diversity Score; please note that the third differs from the first two in direction) and characteristics of households
in surplus and shortage seasons in Yayu.

Household characteristics HHS HFIAS HDDS
Surplus Shortage Surplus Shortage Surplus Shortage

Head genderﬁ —0.03 0.23** 0.18* 0.22** 0.15 —0.04
Head age —0.04 —0.09 —0.24** —0.27*%* 0.05 0.19*
Head settlement history® 0.05 0.12 0.10 0.17* 0.10 —0.13
Head educational level 0.08 0.04 0.06 0.14 0.11 0.03
Head ethnicity? —0.07 —0.15 —0.15 —0.14 —0.02 0.20%
Head religion® 0.11 0.04 0.11 0.00 0.02 —0.07
PRFP age —0.08 0.07 —0.08 —0.14 0.11 0.01
PREP settlement history® 0.05 0.10 —0.02 0.03 0.06 —0.02
PRFP educational level 0.10 0.06 0.12 0.13 0.26%* —0.12
PRFP ethnicityﬁ —0.06 —0.09 —0.02 —0.04 —0.03 0.09
PREFP religionﬁ 0.11 0.04 0.11 0.00 0.02 —0.07
Family size —0.14 —0.02 —0.22%* —0.26"* 0.02 0.15
Wealth rank —0.12 —0.57*** —0.60*** —0.85%** 0.15 0.48***

PREP, person responsible for food preparation; WRA, woman of reproductive age; NBE, non-breast feeding.
“Significant at p < 0.05.

" Significant at p < 0.01.

“Significant at p < 0.001.

P Attributes with nominal values.

N.B., negative “r” values do not show the direction of correlation except those variable with nominal value; wealth ranks 1 = poor and 3 = rich.
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FIGURE 3
Relative consumption frequency of 12-food groups during two seasons and three reference periods of households in Yayu.
Women of reproductive age and 13.6% in the shortage season, while 87.6 and 83.4% fell
The distribution of the BMI of WRA showed that 10.9% of between the normal ranges in the surplus and shortage seasons,
the assessed individuals were malnourished in the surplus season respectively (p < 0.01). Accordingly, tests of variation across
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TABLE 4 Weekly Food Consumption Score of target groups across categories and seasons in Yayu.

10.3389/fsufs.2022.1051502

Target groups Category Surplus season Shortage season
Mean £ SD n (%) Mean £ SD n (%)

NBF children < 5 yrs. Poor - - - -
Borderline 31.6 +2.6° 17 (12.4) 30.2 4+ 3.3% 15 (10.7)
Acceptable 56.9 £ 12.4% 123 (87.6) 59.5 & 16.6% 125 (89.3)
Category variation p<0.01 p<0.01
Average/total 53.5+14.2 140 (100.0) 56.3 & 18.1 140 (100.0)
Season variation p=0.018

WRA Poor - - - -
Borderline 30.2 +£3.6° 13(9.2) 30.2 +£328 15 (10.7)
Acceptable 54.6 + 12.54 127 (90.7) 57.5+13.9% 125 (89.3)
Category variation p<0.01 p<0.01
Average/total 5244134 140 (100.0) 54.6 & 15.7 140 (100.0)
Season variation p=0.046

Target group variation p=0.686 p=0.791

Categories values with the same superscript do not differ significantly at a = 0.05.

WRA, woman of reproductive age; NBE, non-breast feeding.
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FIGURE 4
Weekly consumption frequency of target groups of food groups rich in key micronutrients during surplus and shortage seasons in Yayu (WRA,
woman of reproductive age; NBF, non-breast feeding).

the malnutrition categories and seasons revealed being highly
significant (p < 0.01) (Table 7).

The Spearman R correlation analysis shows that the all
anthropometric indicators of NBF children under 5 years (HAZ,
WAZ, and WHZ) in both seasons were positively associated
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with the “wealth rank” and “family size” of the households
020 (p <
0.05) and 0.46 (p < 0.001), respectively. Compared to the
z-scores, “Head age” is correlated with two anthropometric
indicators of NBF children under 5 years (HAZ and WAZ)

with a minimum and maximum value of r =
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TABLE 5 Spearman R correlation coefficients among dietary adequacy scores of (FCS, Food Consumption Score) of the two target groups and

characteristics of households in surplus and shortage seasons in Yayu.

Household characteristic NBF children under 5 yrs. WRA

Surplus Shortage Surplus Shortage
Head gender® —0.14 —0.04 —0.14 —0.05
Head age 0.21* 0.21* 0.20* 0.18*
Head settlement history —0.16 —0.26%* —0.15 —0.26**
Head educational status —0.05 —0.11 —0.02 —0.08
Head ethnicity? 0.16 0.22** 0.17* 0.22*
Head religion® —0.06 —0.17* —0.09 —0.15
PRPF age 0.12 0.17* 0.09 0.15
PRPF settlement history® —0.04 —0.24* —0.03 —0.24**
PRPF educational status —0.06 —0.10 —0.05 —0.07
PRPF ethnicity? 0.09 0.25%* 0.11 0.25%*
PRPF religion® —0.06 —0.17* —0.09 —0.15
Family size 0.31%** 0.20* 0.28*** 0.18*
Wealth rank 0.774%% 0.68+** 0.774%% 0.66%**

PRPE, person responsible for preparing food; WRA, woman of reproductive age; NBE, non-breast feeding.

“Significant at p < 0.05.

" Significant at p < 0.01.
"Significant at p < 0.001.

B Attributes with nominal values.

N.B., negative “r” values do not show the direction of correlation except those variables with nominal value; wealth ranks 1 = poor and 3 = rich.

TABLE 6 Prevalence of malnutrition of children under 5 years during
surplus and shortage season in Yayu.

Malnutrition  Prevalence of malnutrition n (%) (C.I. 95%)
category

Surplus season Shortage season
Wasted 4(2.9%) (0.1-5.6) 3(3.9%) (—0.4-8.3)
Moderate 3(2.1%) (—0.3-4.5) 3(3.9%) (—0.4-8.3)
Severe 1(0.7%) (—0.7-2.1) 0 (0.0 %) (0.0-0.0)
Underweight 7 (5.0 %) (1.4-8.6) 8 (10%) (3.6-17.4)
Moderate 5(3.6%) (0.5-6.6) 6 (7.9%) (1.8-14.0)
Severe 2 (1.4%) (—0.5-3.4) 2(2.6%) (—1.0-6.2)
Stunted 25 (17.9%) (11.5-24.2) 29 (38.2%) (27.2-49.1)
Moderate 23 (16.4%) (10.3-22.6) 22 (28.9%) (18.8-39.1)
Severe 2 (1.4%) (—0.5-3.4) 7(9.2%) (2.7-15.7)

of both seasons were 0.24 (p < 0.01) scored as the weakest.
Similarly, the educational level of the head and PRFP were
positively correlated with the same indicators at least in
one of the two seasons at @ = 95% (Table 8). Whereas,
no household characteristic showed a significant association
with the HAZ indicator was also positively correlated with
the anthropometric indicators of WRA in both seasons
(Table 8).
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Discussion

Food security status

Yayu household communities do not suffer hunger during
the surplus season. This partly agrees with the annual food
security outlook reports of the Famine Early Warning Systems
Network from 2005 onwards, which labels Yayu as a hunger-
free zone (FEWS NET, 2002, 2004, 2005, 2009, 2011, 2013, 2015,
2017). However, about 16% of the households were affected by
hunger during the shortage season, out of which 1.4% fell in
the “severely hungry” category. Based on the basic household
characteristic of the affected households this might be caused
either by big family size or by the insufficient size of farmland
of the households, this agrees with a study conducted on
smallholder farmers in Zimbabwe (Rubhara et al., 2020). These
findings suggest that the seasonal fluctuation may have been
ignored in previous assessments. Nevertheless, the majority of
the Yayu smallholder farm households can still be regarded
as hunger-free.

Other parts of this study Jemal et al. (2018) have linked
the food security and nutritional status of the householders of
Yayu, to their practice of three dominant land uses: homegarden,
coffee agroforestry, and farmland. Households, mostly migrants,
who focus on coffee agroforestry may do well in terms of income
generation, but are the least food secure. In the data presented
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TABLE 7 Mean, proportion (%) and test of variation of BMI-based nutrition category of women of reproductive age during surplus and shortage
seasons in Yayu.

Malnutrition category Surplus season Shortage season

Mean % SD n (%) Mean % SD n (%)
Malnourished 17.8 £ 0.6¢ 14 (10.9) 17.7 £0.8¢ 19 (13.6)
Severe N.A 0(0.0) 15.8 +£0.1C 2(1.7)
Moderate 16.5+0.1¢ 2(1.6) N.A 0(0.0)
Mild 18.0 £0.4¢ 12(9.3) 18.0 £ 0.4C 14 (11.6)
Normal 20.8 £ 1.48 113 (87.6) 20.9 £ 1.58 101 (83.4)
Overweight 2524024 2(1.6) 26.1 2.0 4(3.3)
Obese N.A 0(0.0) N.A 0(0.0)
Category variation p<0.01 p<0.01
Average/Total 206+ 1.7 129 (100.0) 20.6 +2.1 121 (100.0)
Season variation p <001

Categories values with same letter do not differ significantly at a = 0.05.
N.A, statistical test not applicable.

TABLE 8 Spearman R correlation coefficients among nutritional status scores [weight for height z-score (WHZ), weight for age z-score (WAZ), and
height for age z-score (HAZ), and body mass index (BMI) target children and women, respectively] and characteristics of households in surplus and
shortage seasons in Yayu.

Household characteristic NBF children under 5 yrs. WRA
HAZ WHZ WAZ BMI

Surplus Shortage Surplus Shortage Surplus Shortage Surplus Shortage

Head genderB —0.15 —0.08 —0.13 —0.08 —0.13 —0.14 0.00 —0.08
Head age 0.27** 0.36*** 0.24** 0.39%** 0.15 0.12 —0.01 0.02
Head settlement history® —0.14 —0.08 —0.06 —0.07 —0.12 —0.11 0.09 —0.05
Head educational status —0.17% —0.19 —0.14 —0.25% —0.08 —0.06 —0.03 —0.08
Head ethnicityrs 0.05 0.00 0.02 —0.04 0.04 0.07 —0.07 0.04
Head religion‘j —0.15 —0.15 —0.07 —0.13 —0.11 —0.20 0.08 0.05
PRPF age 0.12 0.18 0.10 0.23* 0.06 0.04 —0.03 0.03
PRPF settlement historyB —0.09 0.04 —0.08 —0.07 —0.05 0.06 0.15 0.10
PRPF educational status —0.14 —0.28* —0.21* —0.32* —0.02 —0.05 —0.08 —0.08
PRPF ethnicityf’ 0.04 —0.09 0.01 —0.03 —0.01 —0.11 —0.16 —0.03
PRPF religions —0.15 —0.15 —0.07 —0.13 —0.11 —0.20 0.08 0.05
Family size 0.28%%* 0.35%* 0.20* 0.23* 0.20* 0.30** —0.01 0.08
Wealth rank 0.38*** 0.46%** 0.33%%* 0.38*** 0.25%* 0.30** —0.02 0.17

PRPE, person responsible for preparing food; WRA, woman of reproductive age; NBE, non-breast feeding.
“Significant at p < 0.05.

“Significant at p < 0.01.

"Significant at p < 0.001.

B Attributes with nominal values.

N.B., negative “r” values do not show the direction of correlation except those variables with nominal value; wealth ranks 1 = poor and 3 = rich.

here, however, settlement history does not have a statistically Joray et al. (2011) observed HFIAS values of 3.6 and 8.8 for
significant effect on the food security indicators. the surplus and shortage season, respectively. In the same line,

Concerning HFIAS, average values of the surplus (1.6 & 3.0) Gebreyesus et al. (2015) reported a mean HFIAS of 6.4 for the
and the shortage season (10.3 % 6.2) of Yayu were lower and Gurahgae zone, also labeled as food-secure. As shown, during
higher, respectively, than the national average values of 6.7 & the surplus season Yayu had higher food security ratios than
6.7 reported by Ali et al. (2013). In Sidama, southern Ethiopia, other food-secure areas of the country, and during the shortage
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season, it was also slightly higher than in those areas. This might
be due to the growing dependency on marketed food during the
shortage season.

Another aspect of the food security status relates to the
economic capability of the households to acquire a variety of
food, an issue tackled by the HDDS. The average HDDS of
Yayu was 6.7 £ 1.2 and 6.4 & 1.1 for the surplus and shortage
season, respectively. The mean value of the surplus season was
similar to the national average (6.7) but higher than the one
of the shortage season (5.9) (Hirvonen et al,, 2015). Also, the
Welfare Monitoring Survey of Ethiopia Workicho et al. (2016)
reported a mean HDDS value of 5.0 £ 1.9, which is lower than
the obtained values for both seasons in Yayu. In similar reports
Coates and Galante (2014) and Gebreyesus et al. (2015), found
similar seasonal fluctuations for the HDDS.

The association observed between the households’ food
security and their wealth agree with a study performed in
the Sidama communities in southern Ethiopia (Regassa and
Stoecker, 2011). Noticeably, the wealth rank estimation is based
on the landholding size, which is directly associated with the
amount of food (produced) and cash (generated) by a given
household can obtain (Yayu, Hurumu, Doreni, and Chora
Woreda administration offices).

Dietary pattern

The comparison of the dietary patterns of smallholder
farming households in Yayu with the findings of Coates and
Galante (2014) and Workicho et al. (2016) at national level are
presented in Table 9. The predominance of cereal-based diets,
and the consumption values equivalent to the national average
values are observed; the same applies to tubers. However, tubers
consumption doubles during the shortage season, by their
coincident increased availability and scarcity of other staples.
This is why white tubers are often labeled as shortage time foods.

Concerning other food groups, their weekly consumption
values in Yayu were higher than national averages, even
during the shortage season, with the exception of meat where
consumption is particularly low in the shortage season, and fish
that is not consumed at all, issue confirmed by Workicho et al.
(2016). In the present study, the share of legumes consumption
was 97.7 and 86.4% during the surplus and shortage season,
respectively, which are higher than the values for all Ethiopian
regions studied by Coates and Galante (2014).

Dietary adequacy

Compared with the national average reported by Central
Statistical Agency (CSA), and World Food Programme (WFP)
(2014) where 10% of the population exhibits a “poor” dietary
adequacy, the households of Yayu perform relatively well. No
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“poor” dietary adequacy was identified in either season, as Yayu
people uses different leaves, roots and tuber crops to cope with
seasonal shortages. However, 10.1% of the target children and
9.2% of the women exhibit a borderline nutritional adequacy
performance, which suggests a risk of nutrition insecurity in a
considerable share of the households.

The study detected non-significant variations in the dietary
adequacy by target groups across seasons. In contrast, Hirvonen
et al. (2015) reported a significant seasonal variation in the
overall dietary intake of 27,835 households in all regions of
Ethiopia. On the weekly consumption of key nutrients, heme
iron is the most critical nutrient, as its consumption was
notably low in both target groups. The situation aggravates
in the shortage season, opening the possibility of a chronic
deficiency. This problem is not exclusive to Yayu, as it is reported
countrywide (Central Statistical Agency (CSA), and World Food
Programme (WEP), 2014). Also the interesting finding is the
decrease in the consumption of vitamin-A-rich foods in the
surplus season, likely due to the reduction in the consumption of
dark green vegetables, which in Yayu are considered as “shortage
season” food. In addition, the consumption of dairy products
was higher in the shortage seasons, concurrent with the higher
availability of forage at the beginning of the rainy season.

A correlation between the weekly and daily dietary diversity
intake scores and the settlement history and ethnicity of the
households was identified. As both are assumedly proxies of
knowledge of the type, importance, and management of the
flora, which implies that the indigenous knowledge has a positive
contribution to the dietary habits of households. This situation
should be emphasized in further studies, which should consider
the interfaces between social, cultural, nutritional, and ecological
parameters as entry points to address FNS.

Nutritional status

In the same line, the anthropometric indicators of NBF
children under 5 years confirmed that part of the community
is not nutritionally secure, especially during the shortage season,
when the lowest value was recorded: 3.9% of wasted children,
which fall in the “low prevalence” category of the WHO cut-
off points (WHO, 1995). However, these values are still lower
than the Ethiopian national average (7-9%). On the other
hand, the prevalence of stunting (38.2%) was equivalent to
the national levels (36.8-38.4%) (Central Statistical Agency
International ICF, 2016; Ethiopian Public Health Institute ICF,
2019) and regarded as “high prevalence” (30-39%) (WHO, 1995)
(Table 10).

The distribution of anthropometric z-scores for the two
seasons compared with the WHO standards, shows that the
weight for age and the height for age z-scores distribution of
the NBF children under 5 years in both seasons, were skewed
to the left; and more pronounced during the shortage season
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TABLE 9 Comparison of weekly consumption trend of food groups in all regions in Ethiopia against Yayu values.

Food group National and regional level Yayu
All regions?® All regions except three pastoral regionsb Surplus season Shortage season

Cereals 95.3% 95.1-99.8% 100.0% 100.0%
White roots and tubers 44.0% 20.8-65.2% 42.9% 99.3%
Vegetables 48.6% 78.9-93.8% 100.0% 100.0%
Fruits 14.9% 10.6-54.4% 95.0% 65.7%
Meat and poultry 26.2% 22.7-70.8% 46.4% 12.1%
Eggs 11.3% 4.9-50.5% 75.7% 56.4%
Fish and seafood 0.9% 0.1-2.6% 0.0% 0.0%
Pulses/legumes/nuts 66.4% 71.9-92.8% 97.9% 86.4%
Dairy products 38.3% 27.2-62.3% 40.7% 60.7%
Oil and fat 72.9% 69.3-99.3% 100.0% 100.0%
Sweets 32.1% 28.5-84.2% 69.3% 73.6%
Spices, condiments and beverages 93.2% N.A 100.0% 100.0%
2Coates and Galante (2014).
bWorkicho et al. (2016).
TABLE 10 Prevalence of wasted, underweight and stunted NBF children under 5 years (national level, west Gojam zone, and Yayu).
Prevalence (%) National West Gojam Yayu

20112 2016° 20194 2009° Surplus Shortage
Wasting 9.7% 9.9% 7.0% 14.8% 2.9% 3.9%
Underweight 28.7% 23.6% 21.3% 49.2% 5.0% 10.0%
Stunting 44.4% 38.4% 36.8% 43.2% 17.9% 38.2%

2ICF International (2012).

bCentral Statistical Agency International ICF (2016).
€Teshome et al. (2009).

dl—ithiopiun Public Health Institute ICF (2019).

(Figures 5B,C). In contrast, the weight to height distribution
shows a good fit with WHO standards (Figure 5A).

In the case of WRA, the anthropometric indicators show that
8.6% of them in Yayu were malnourished or moderately/severely
thin. Still, the value is lower than the national value (27%)
(ICF International, 2012). But these numbers increased during
the shortage season to 13.6%, which WHO defines as a “poor
situation,” taken as a warning and suggests the monitoring of the
community (WHO, 1995).

Conclusion

The findings indicate that smallholder farming communities
of Yayu can be mostly considered hunger-free. Referring to
the HFIAS-based food and nutrition security assessment, some
households face moderate to severe food insecurity, which
relates to their limited access to food. However, the area provides
sufficient calories to the majority of households (>95%) and
energy-rich staples all year long. Concerning the adequacy of
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consumed nutrients, the majority of the households surpasses
the minimum consumption threshold.

The consumption of protein is common. The dietary
diversity increases during the shortage season regardless of the
amount of food available, due to the inclusion of milk and
shortage-time food in the diets. The consumption of vitamin-
A peaks in the shortage season, as people eat more dark green
vegetables and dairy products but tend to attach to cereal-
dominated diets during the surplus season. However, a chronic
iron deficiency is possible due to the very low consumption
of heme-iron-rich foods, especially during the shortage season.
Alternatively, it was recoded that the existence of plant species
rich in these scarce nutrients, but are generally underutilized or
even neglected (Callo-Concha et al,, 2019).

The observed levels of wasting, underweight and stunting
in NBF children under 5 years, and malnourishment in WRA,
suggest the existence of food and nutrition insecurity in few
households. Food and nutrition security requires the availability
of affordable quality food for a healthy life for all people at
all times. The findings of the present study indicate seasonal
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FIGURE 5
Distribution of anthropometric indicators of NBF children under 5 years in Yayu compared to global WHO references across seasons. (A) Weight
for height. (B) Weight for age. (C) Height for age.

scarcity and qualitative deficiencies in the food consumed
by households. Thus, Yayu cannot be considered fully food
secure, though the situation is better than in most parts of the
country. In general, a mere consideration of cash-crop growing
communities (based on their income status) as food secure, is
proved no to be a viable but a misleading approach. At least in
the case of Yayu.

Further studies on seasonal nutritional deficits, through
assessing available resources, utilization trends, farming systems,
and related factors are recommended. Besides, as this study
is based on a “proxy approach’ to determine the food and
nutritional security, which has intrinsic limitations, direct and
more accurate methods such as blood analyses would provide
more precise information on people’s food and nutritional
security.
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