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Abstract

and also Fl severity and household wealth status.

diversity.

Background: Seasonality poses a considerable food security challenge in Ethiopia. Yet, measuring seasonal
variations in food insecurity, particularly the dimension of food access, lacks an adequately validated tool. We
therefore evaluated the performance of an adapted Household Food Insecurity Access Scale (HFIAS) to estimate
seasonal variations in food insecurity (FI) among subsistence villagers in Ethiopia.

Methods: We employed a cohort study design using a panel of four repeated measurements taken in June,
September, and December in the year 2017, and in March 2018. The study recruited 473 villagers from the drought-
affected Wolaita area in southwest Ethiopia. The performance of the HFIAS was evaluated via internal consistency
(Chronbach'’s alpha values) and criterion validation techniques. The set of criteria include: parallelism between
affirmative responses to Fl questions and wealth strata; dose-response relationship between FI and dietary intake;

Results: This study revealed that the HFIAS had satisfactory performance in four repeated measurements. The
likelihood of affirmative responses to questions about Fl decreased with ascending wealth quintiles. We observed
an inverse dose-response relationship between FI and wealth status, and between FI and household dietary

Conclusions: The HFIAS showed an acceptable potential for measuring seasonal variations in Fl in the study area.
Our findings complement efforts to evaluate the scale’s applicability in various settings, in order to promote cross-
culture monitoring and comparisons. However, it required a careful adaption for contextual and cultural sensitivities.

Keywords: Food insecurity, Internal consistency, Parallelism, Dose-response relationship

Background

The Food and Agricultural Organization (FAO) of the
United Nations defines household food security as access
to a diet of sufficient quantity and quality for all house-
hold members at all times, through socially acceptable
ways [1]. Yet, more than 800 million people globally still
suffer from lack of sufficient food, food insecurity (FI)
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[2]. About 30% of this burden occurs in Sub-Saharan Af-
rica and Ethiopia contributes the major share [2, 3].

Food security measurement has four common dimen-
sions: availability, access, utilization, and stability of the
other three dimensions over time [1]. Although widely
used, food availability often lacks accuracy in quantifying
how adequately food is distributed at household and in-
dividual levels [2]. Even when food stocks are sufficient,
food access may still remain a challenge [4, 5]. Food
utilization dimension applies non-specific indicators that
do not take into account subjective experiences of
households [6-8].
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Given the multidimensional nature and its complex
components, FI measurement has still remained subject
to debate [2]. Accordingly various indicators of FI meas-
urement have been developed over decades [9]. The
widely used indicators often involve either dietary diver-
sity and food frequency, or consumption behaviours at
different levels [4, 10—14]. Moreover, studies have shown
that FI results from the different indicators also tend to
be comparable [10, 15], yet the overall estimates still
show variations [15, 16]. Nonetheless, developing a sin-
gle comprehensive measure for FI dimensions has con-
tinued to be an going challenge [16].

The Household Food Insecurity Access Scale (HFIAS)
has been used to measure food access dimension of FI
[17]. This tool comprises nine questions in three do-
mains that describe core experiences: uncertainty or
anxiety about food supply; insufficient food quality; and
insufficient food intake and its physical consequences
[18]. The HFIAS tool is intended to capture a mix of
food insufficiency and psychological factors related to FI,
but some researchers raise its subjectivities such as re-
sponse biases [19]. Yet, few studies have evaluated the
validity of the HFIAS in developing countries such as
Ethiopia. Despite limited evidence on its validity, this
tool has been frequently used to measure FI in many set-
tings [20-23]. Recently, Gebreyesus et al. reported that
the tool had satisfactory validity in the Butajira district
in central Ethiopia [23]. However, their cross-sectional
analysis did not assess the HFIAS tool’s performance
across agricultural seasons. To be effective, validation of
tools like the HFIAS should account for seasonal varia-
tions in food insecurity [18, 20].

The densely populated Wolaita area in southwest
Ethiopia has been repeatedly affected by drought [24,
25]. However, little is known about the risk profile of
this area across agricultural seasons, and thus a valid
measuring tool is needed. We therefore did a panel
study aimed to assess how well the HFIAS measures sea-
sonal variations in FI among subsistence farming house-
holds. The data analyzed for this study were extracted
from a larger longitudinal study assessing seasonal varia-
tions in food and nutrition insecurity in the area.

The findings of this study are expected to improve our
knowledge of the applicability of the HFIAS for use in
developing countries, such as Ethiopia. We also expect
that the findings might contribute as input to the body
of literature on FI measurements.

Methods

Study design

We employed a cohort study design by collecting data
from a panel of 473 rural households in the Wolaita
area. Rural villages in the area represent two agro-
ecological divisions: Lowlands (with hot and semi-dry
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conditions) and Midlands (with relatively cooler and
sub-humid conditions) [5, 26]. The study involved same
participants at four data points in time (rounds): June
2017, September 2017, December 2017, and March
2018.

Study setting

This study was conducted in two rural districts (Wore-
das), namely Humbo and Sodo Zuria in the Wolaita area
[25, 27]. About 400,000 people live in the districts often
suffering from chronic food insecurity problem [5, 28].
The households were recruited from lowland (< 1600 m)
and midland (> 1600 m) areas.

Based on the amount and timing of seasonal rains,
farming activities, crop harvest, and other area-specific
contexts, we identified and accounted for four distinct
agricultural seasons in our survey rounds [25, 29]. Sur-
vey round 1 (R;) was conducted in the month of June in
the heavy rainy season. The second round (R2) was con-
ducted in September when the main cereal crop harvest
takes places; small rains in this season give opportunity
for growing root varieties. The third round (R3) was
conducted in December, a late post-harvest month. The
dry season lasts from late December to February or
March. The fourth round (R4) was conducted late in the
dry season; the second rainy season. Accordingly R1 and
R4 were in pre-harvest season, R2 was at main harvest
and R3 late in post-harvest seasons [5, 25, 30].

Study participants

As a subsample of the broader study, the current ana-
lysis included 473 households who were not taking part
in the PSNP. We excluded households taking part in the
programme [31, 32]. As the programme member house-
holds get periodic cash support, their income basis
would differ from households not taking part in the
programme [31, 33, 34]. We further intended to main-
tain comparability with previous studies [21-23].

Study instrument

We adapted the HFIAS questionnaire, which was re-
cently validated in the rural Butajira district in central
Ethiopia [23]. The tool comprises nine questions which
are based on the respondent’s recall of food insufficiency
and related psychological responses in the past 30 days
[4, 18]. The questions (and their shortened versions) are
as follows:

Q1: Did you worry that your household would not
have enough food?” ("“Worry for food’)

Qo “Were you or any household member not able to
eat the kinds of foods you preferred because of a lack
of resources? (‘Unable to eat preferred foods’)
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Qs: ‘Did you or any household member eat just a few
kinds of food day after day because of a lack of
resources? (‘Eat a limited variety of foods’)

Q4 ‘Did you or any household member eat food that
you did not want to eat because of a lack of resources
to obtain other types of food?’ (‘Eat foods that you did
not want’)

Qs: Did you or any household member eat a smaller
meal than you felt you needed because there was not
enough food? (‘Eat a smaller meal’)

Qs: ‘Did you or any household member eat fewer meals
in a day because there was not enough food?” (‘Eat
fewer meals in a day’)

Q7: “Was there ever no food at all in your household
because there were no resources to get more? (‘No
food to eat of any kind’)

Qg: Did you or any household member go to sleep at
night hungry because there was not enough food? (‘Go
to sleep at night hungry’)

Qo: ‘Did you or any household member go a whole day
without eating anything because there was not enough
food? (‘Go day and night without eating’); the capital
letter ‘Q’ denotes a question and subscripts 1-9 are
item numbers in increasing severity. Each question in
the tool includes a follow-up item to determine the fre-
quency of occurrence whose responses are coded as
often ‘3", sometimes 2’, rarely ‘1’, or not at all ‘0’

A language expert and one of the investigators (BYK)
translated the questionnaire into the local Wolaita lan-
guage. We then interviewed five women in lowland and
five in midland areas to ensure that each item was
understandable and not easily misinterpreted. These
women were later not included here in the main ana-
lysis. We asked each woman all the nine questions and
recorded their responses. Afterwards, each woman was
asked if she understood a particular question. When lim-
itations that could compromise the intended meanings
were noted, we asked the women how such items could
be improved. Finally, the 10 respondents, two field su-
pervisors, and one of the investigators (BYK) discussed
the results, and finally BYK compiled these into a modi-
fied module [23].

The preliminary test of the HFIAS revealed several
contextual and cultural sensitivities. For example, all the
10 women answered ‘yes’ to Q; (‘worry for food’). They
identified the term ‘worry” in Q; as an ordinary situation,
this required contextual modification. Respondents also
described Qg (‘Eat foods that you did not want’) as intru-
sive and embarrassing, thus requiring the addition of a
brief discussion about area-specific food taboos, includ-
ing a list of foods that are consumed only during ex-
treme food shortages. Some of the women were shy or
afraid of replying ‘yes’ for Q; (‘No food to eat of any
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kind’), Qg (‘Go to sleep at night hungry’), and Qg (‘Go
day and night without eating’). This could be due to reli-
gious perceptions that disclosing such extreme situations
would be perceived as insubordination to God. These
three items thus required a focused training to inter-
viewers on probing skills. For this to be effective, having
interviewers who were better aware of extreme food
shortages conditions had a particular importance.

Data collection

Ten data collectors and two supervisors who are native
speakers of the local language were recruited and given
training on the different modules of the questionnaire.
The same data collectors (in most cases) interviewed the
same respondents in all the four rounds. However, in
some rare cases a similarly trained one data collector
was substituted. Women were mainly recruited as re-
spondents in this study. However, when a woman was
unavailable, any adult who was present and ate food in
the household in the previous day was asked. Women
are commonly responsible for food preparation and
child feeding roles in their households in the study area
[23, 35, 36]. Moreover, the women commonly remain at
home more often than any other family member in this
area.

Outcome measure

The household food insecurity was measured by using
responses to the nine FI occurrence questions (Q;-Qo)
and their follow-up frequency of occurrence items [18,
23]. Accordingly, households were grouped into four
categories (levels). A household is food-secure if it
scored ‘0’ or ‘1’ in the first FI frequency of occurrence
question and ‘0’ in Q, to Qo; Mildly food-insecure if the
first FI frequency of occurrence item has ‘2" or ‘3’ or the
second item has ‘1, 2, or ‘3’ or the third item has ‘1’ or
the fourth item has ‘1’ and items Qs to Qg score ‘0’
Moderately food insecure if item three = 2’ or ‘3’ or item
four =2’ or ‘3’ or item five = ‘1" or ‘2’ or item six =‘1" or
2’ and item seven to nine = ‘0’; and.

Severely food insecure if item five = ‘3’ or item six = ‘3’
or item seven = ‘1, 2, or ‘3’ or item eight =1, 2,” or ‘3’
or item nine =‘1,” 2, or ‘3’ [18, 37].

The overall household FI prevalence was computed as
the proportion of food-insecure households out of the
total interviewed. The mean differences of each consecu-
tive pair of data time points were considered to estimate
seasonal variations of the outcome measure.

Wealth measure

A wealth index was constructed using a principal com-
ponent analysis of the data on household-level assets.
These assets included the housing structure (upper most

cover, interior roof, floor, and wall) based on



Kabalo et al. BMC Nutrition (2019) 5:54

construction materials as observed by the interviewers,
as well as possession of items such as radios, mobile
telephones, beds, mattresses, kerosene lamps, watches,
electric or solar panels, chairs, tables, wooden boxes, and
carts. The four components of the housing structure had
ordinal responses ranked mostly from O to 3. However,
household assets had responses from 0 to 1 only. We
standardized these scores to reduce the tendencies that
variables with greater response would underestimate the
others. Through a dimension-reduction analysis these
inventories with standardized scores were summarized
into logical dimensions. Based on standardized scores,
the households were lastly categorized into relative
wealth quintiles: Poorest (20th percentile), Poor (40th
percentile), Medium (60th percentile), Rich (80th per-
centile), and Richest (>80th percentile).

Dietary intake

The dietary diversity was measured by using Household
Dietary Diversity Scale (HDDS) [38]. The HDDS was de-
rived from previous day’s consumptions of households
based on 12 food groups; ranging between 0 and 12
scores [39, 40]. Respondents were asked qualitatively
about their entire households’ food intake in the 24 h
preceding each data collection round of the survey, fo-
cusing on consumption of 12 food groups: (i) meat; (ii)
fish; (iii) vegetables; (iv) fruits; (v) eggs; (vi) potatoes and
other roots or tubers; (vii) dairy products; (viii) pulses
(ix) cereals and breads; (x) oil, fat, or butter; (xi) sugar or
honey; and (xii) other foods, such as coffee and tea [23].
When the respondent was asked if her family had diet
from a particular food group, cereal for example, she
would reply either ‘yes’ or ‘no’. Accordingly a ‘yes’ re-
sponse was coded as ‘1’ and if ‘no’ it was coded as 0. The
sum of the ‘yes’ response codes for the 12 food groups
gives us the HDDS.

Statistical analysis

We used SPSS software (version 25 Inc., Chicago.IL) and
Stata (Version 14, Stata Corporation, College Station,
TX) for data analyses. Reliability analysis was conducted
to estimate Chronbach’s alpha values. Likelihoods of af-
firmative responses were evaluated for parallelism across
wealth quintiles. Extended Mantel-Haenszel chi square
for linear trend was used to check for dose-response re-
lationships between wealth and FI strata. Reproducibility
of item responses was evaluated for pairs of related sea-
sons (between pre-harvest seasons and also between
post-harvest seasons) through paired t-test for equality
of means of the HFIAS scores. We applied one-way ana-
lysis of variance (ANOVA) with robust tests of equality
of means for multiple comparisons [41, 42].
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Factor analysis

We did an exploratory analysis involving the nine items
through a varimax rotation of responses. A Horn’s paral-
lel analysis (PA) was used to determine the number of
factors to retain based on observed eigenvalues com-
pared with that obtained from uncorrelated normal
variables.

Validation

The following criteria were used for validation of the
nine HFIAS tool: Chronbach’s alpha values approaching
0.85 to assert internal consistency [21-23]; parallelism of
item-responses across wealth quintiles; and the presence
dose-response relationship between wealth and FI strata,
and between dietary intake and food security [41, 42].

Results

Baseline characteristics

We included 473 households in the analysis. The mean
age of respondents was 30.5 years (standard deviation of
9.2), and 95.6% (452) were married women. The majority
81.4% (385) were able to read or write. About 70.0%
(331) of households worked exclusively as farmers and
the rest earned additional income as labourers in nearby
towns. Among households, 25.8% (122) participated in
local microfinance packages, 13.7% (65) had no farming
plots and 58.8% (278) had less than a hectare. House-
holds also owned assets such as radio (28.1%); mobile
phone (57.9%); beds and mattress (45.7%); chairs or ta-
bles (70.8%). Table 1 further describes household size
and livestock ownership.

Responses to household food insecurity access scale
questions

The overall affirmative responses (‘yes’) to the nine
HFIAS items were found to be sequentially ordered in
increasing severity, with some internal deviations. Simi-
larly, the pre-harvest rounds (R1 and R4) had relatively
higher affirmative response ranges for the nine questions
(Q1—Qqg). If we take the proportion of affirmative re-
sponse for Q; it was 9.1% in June (R1) and 17.8% in
March (R4) whereas 5.9% in September (R2) and 8.0% in
December (R3). Similarly it was 75.3% in R1 and 86.5%
in March (R4), compared to 64.9% in R2 and 60.5% in
R3. Accordingly, Q; (“Worry for food’) received the high-
est affirmative responses, except in R3. The ninth item
Qo (‘go day and night without eating anything’) had the
fewest affirmative responses across all four rounds. In
the third round, Q4 (‘Eat foods that you did not want)
had the highest affirmative responses, and Qg (‘eat fewer
meals in a day’) had more affirmative responses than Qs
(‘Eat a smaller meal’). Similarly, in Round 4, the fourth
item (Qg) had a slightly higher response than its
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Table 1 Baseline socio-economic characteristics of sample
households in rural Wolaita, Ethiopia

Characteristics (N=473) Category # (%)
Household size 8t 120 (25.4)
5-7 217 (45.9)
<=4 136 (28.7)
Livestock (#)
Cattle 0 91 (19.2)
1 126 (26.6)
2 127 (26.8)
3 55(11.6)
>=4 (15.6)
Calves 0 151 (31.9)
1 195 (41.2)
>=2 127 (26.8)
Chickens 0 175 (37.0)
1-2 132 (28.0)
3-4 120 (25.3)
>=5 46 (9.7)
Goats 0 310 (65.5)
>=1 163 (34.5)
Sheep 0 354 (74.8)
>=1 119 (25.2)
Donkeys 0 367 (77.6)
>=1 106 (22.4)

preceding item: Qs (‘eat a limited variety of foods’).
Table 2 summarizes the results.

Affirmative responses to the Q;—Qg were higher in R1,
decreased in R2, increased again in R3, and peaked in
R4. However, responses to Q,—Qg had slight differences
across the first three rounds. Accordingly, March and
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June showed the highest affirmative responses and Sep-
tember showed the lowest.

Figure 1 shows the highest and lowest oscillations
of affirmative responses to each of the nine items in
separate boxes, parallel with the Y-axis. The four
error bars for each item representing the rounds are
in the following order: June (R1), September (R2),
December (R3), and March (R4). The vertical line
after each item (item box) separates the item from
its preceding or subsequent one. For example, the
vertical line next to the main Y-axis separates the
item ‘worry for food (Q;)’ and the subsequent item
‘unable to eat preferred foods (Q,)’; an error bar on
the line itself also belongs to the first item (% of af-
firmative response to Q1 during R4). Accordingly,
the four error bars (3 before the line and 1 overlap-
ping on the line) indicate the item just before the
vertical line. The area before the vertical line to-
gether with the line itself is meant to show the par-
ticular item as a single entity; how affirmative
responses to the item oscillate across the four
rounds (R1 through R4). As shown in the figure,
item responses fluctuated across the four data collec-
tion rounds, particularly during pre-harvest (R1 and
R4) and post-harvest rounds (R2 and R3).

Construct validity

Based on the exploratory factor analysis, two dimensions
were consistently retained in the model. The first factor
(F1) loaded most on the first six questions and the sec-
ond factor (F2) on the last three questions. Accordingly,
F1 implies mild-to-moderate FI and F2 implies severe FI
(Table 3). The total combined variance explained by the
two factors in response was 83.4% in R1, 82.9% in R2,
71.6% in R3, and 81.7% in R4. The total combined

Table 2 Affirmative responses to items on the Household Food Insecurity Access in rural Wolaita area, Ethiopia (N =473)

Household Food Insecurity Access Scale (HFIAS) Data collection times

questions June 2017 (Round 1) ™ Sept. 2017 (Round 2) ®*'  Dec. 2017 (Round 3) P>**  March 2018 (Round 4) P
# (%) # (%) # (%) # (%)

Q. Worry for food 356 (75.3) 307 (64.9) 286 (60.5) 409 (86.5)

Q,. Unable to eat preferred foods 4 (66.4) 280 (59.2) 282 (59.6) 367 (77.6)

Q. Eat a limited variety of foods 303 (64.1) 252 (533) 262 (554) 358 (75.7)°

Q. Eat foods that you did not want 292 (61.7) 233 (49.3) 298 (63.0)% 359 (75.9)

Qs. Eat a smaller meal 279 (59.0) 194 (41.0) 179 (37.8)° 352 (74.4)

Q. Eat fewer meals in a day 230 (48.6) 184 (38.9) 215 (45.5)7 292 (61.7)

Q. No food to eat of any kind 97 (20.5) 77 (163) 119 (25.2) 162 (34.2)

Q. Go to sleep at night hungry 48 (10.1) 41 8.7) 60 (12.7) 101 (21.4)

Qy. Go day and night without eating 43 (9.1) 28 (5.9) 38 (8.0) 84 (17.8)

Overall prevalence of household food insecurity (95% Cl)  71.0 (66.9-75.1) 61.1s (56.7-65.5) 789 (75.2-82.6) 86.3 (83.1--89.4)

Q, to Qg are serial numbers of the items in the scale in order of severity
Cl confidence interval, ¢ Pre-harvest, P! Post-harvest
“ltems with deviations in affirmative responses
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variance in response from pooled observations of the
four rounds was 75.5%.

Internal consistency

The Chronbach’s alpha value was 0.89 (95% CI, 0.88—
0.90) from pooled observations of the four rounds: 0.92
in the first (R1), 0.92 in R2, 0.77 in R3, and 0.91 in R4.

Parallelism
Figure 2 shows the likelihood of affirmative responses
across household wealth quintiles. The curves show item

responses that were parallel with wealth strata and had
an inversely decreasing trend with household wealth.

Food insecurity severity and household wealth status
This study documented a significant and an inverse
dose-response relationship between household wealth
and FI severity levels (P < 0.01) but the trend was incon-
sistent between rich and richest strata.

Food insecurity and food intake
Food intake had a significant and inverse dose-
relationship relationship with FI severity levels: pooled

Table 3 Factor loading for rotated component matrix of responses to the nine Household Food Insecurity Access Scale items, rural

Wolaita, Ethiopia (N =473)

HFIAS questions Survey rounds

Round 1 Round 2 Round 3 Round 4 Pooled

F1 F2 F1 F2 F1 F2 F1 F2 F1 F2
Q1. Worry for food 82 05 90 .00 .55 07 78 07 76 04
Q2. Unable to eat preferred foods 95 RA 95 08 68 03 94 14 88 09
Q3. Eat a limited variety of foods 96 14 93 21 23 70 93 16 83 19
Q4. Eat foods that you did not want 95 18 89 32 84 28 94 16 92 18
Q5. Eat a smaller meal 93 23 75 49 88 =25 84 22 86 16
Q6. Eat fewer meals in a day .76 42 71 54 .75 27 76 40 75 38
Q7. No food to eat of any kind 27 86 .26 85 16 77 30 85 26 87
Q8. Go to sleep at night hungry .10 89 12 .80 03 74 13 93 12 90
Q9. Go day and night without eating 09 87 08 71 -07 68 .10 90 09 84

Extraction method: principal component analysis. Rotation method: Varimax with Kaiser Normalization. Kaiser-Meyer-Olkin Measure of Sampling Adequacy: 0.841.

F1=Factor 1 and F2 =Factor 2
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observation (F=49.2; P<0.001). In other words, there
was a dose-response relationship between food security
and the previous day’s consumption of certain food var-
ieties. For example, cereals were consumed in 70.8% of
food-secure households but in 62.1% of severely inse-
cure. Similarly higher was the likelihood of consuming
vegetables (49.2% vs. 19.6%), fruits (12.1% vs. 3.0%),
pulses (23.7% vs. 10.1%), oils (53.1% vs.17.0%), and milk
products (18.3% vs. 5.4%). Moreover consumption of ce-
reals, vegetables, fruits, pulses, oils and milk products
had an inverse and significant dose-response relationship
with FI severity levels (P < 0.01).

Food insecurity over time: reproducibility

The mean HFIAS score at baseline (R1) was 9.01 (95%
CI: 8.34-9.67); it was 7.64 (95% CI: 6.97—8.30) in Round
2, 8.29 (95% CI: 7.75-8.84) in Round 3, and 11.77 (95%
CIL: 11.10-12.44) in Round 4. The pooled mean score for
pre-harvest rounds (R1 and R4) was 10.39 (95% CL:
9.92-10.86). It was 7.96 (95% CI: 7.50-8.43) for post-
harvest rounds (R2 and R3). As we see consecutive
rounds, it significantly decreased in R2 compared with
R1 (1.37; 95% CI: 0.39-2.35) and it was higher in R4
than R3. The mean score also varied between pre-
harvest and post-harvest seasons (2.42; 95% CI: 1.93—
2.92).

Discussion

This study evaluated the performance of the HFIAS for
assessing seasonal variations in FI in the rural Wolaita
area in southwest Ethiopia. It mainly assessed internal
consistency and construct validity of the tool through re-
peated observations. The results showed that the tool

had satisfactory internal consistency and construct valid-
ity across rounds. However, some items required
context-sensitive rephrasing, and others required prior
discussion about potentially sensitive topics (e.g., food
taboos). Moreover, the last three items particularly re-
quired skilled interviewers with probing abilities that can
curiously pursue to get responses.

The four questionnaire rounds were aligned with agri-
cultural seasons to ensure accurate representation of po-
tential food shortage and access periods. The random
selection of lower sampling units and strata of major
altitudinal divisions in this study’s population are repre-
sentative of other Ethiopian settings. Using the same
households for repeated surveys, with no loss to follow-
up, facilitated accurate estimates of seasonal variations.
This study mainly recruited women having young chil-
dren as respondents to reduce possible response bias.

The overall affirmative responses to the nine HFIAS
items were found to be sequentially ordered in increas-
ing severity, except some minor internal deviations.
While ‘“Worry for food (Q;) received the highest af-
firmative responses in all other three rounds, but it was
‘Eat foods that you did not want (Q) exceptionally in
R3. In the same round, ‘Eat fewer meals in a day’ (Qg)
had more affirmative responses than its just preceding
item. Similarly during round 4, the fourth item (Qg)
slightly turned up higher than its preceding item. We
also documented oscillations in affirmative responses to
the items: flipping up in pre-harvest and down in post-
harvest rounds (Table 2 and Fig. 1).

Our results showed that affirmative responses de-
creased with increasing severity of the nine HFIAS ques-
tions, which supports Coates et al. [18], but somewhat
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inconsistent with previous studies in Ethiopia [23],
Tanzania [21], and Iran [22] . The first item (“Worry for
food’) had the most affirmative responses in our study in
contrast with the second item (‘Unable to eat preferred
foods’) previously reported from Butajira district in
Ethiopia [23]. The ninth item (‘go day and night without
eating’) received the fewest affirmative responses in our
study and this was an expected order [18]. However, it
was the fourth item (‘Eat foods that you did not want)
that received the least affirmative response in the Buta-
jira study [23]. These deviations could be due to socio-
cultural differences. For example, ‘“Worry for food’
seemed to reflect an ordinary experience for our respon-
dents, perhaps leading to artificially higher affirmative
responses. In contrast to previous Ethiopian studies [20,
23], ‘Eat foods that you did not want’ appeared to have
the most affirmative responses in late post-harvest round
(R3) in our study. The deviation could be due to differ-
ences in interviewing techniques or might be real differ-
ences in respondents’ perceptions of food insecurity.
Slightly in contrast with previous findings as well as the
expected logical sequence, the sixth item (Qg) had more
affirmative responses than its preceding item (Qs) in R3.
Similarly in Round 4, the fourth item had slightly more
affirmative responses than its preceding item. Accord-
ingly, the first (June) and the fourth (March) rounds
could represent the lean season and the middle two
rounds to relatively wet season, despite the within varia-
tions. During the lean season males often migrate
(within or out site the community) for labour works to
generate additional income. This season is generally ex-
perienced all across the study settings but for longer
times (months) in low altitude areas [5, 43]. During this
“hunger season” period, household food stocks from the
last harvest begin to run out: low production levels, in-
adequate storage facilities, and accumulated debt all
combine to force families to sell or consume their agri-
cultural production well before the new harvest [44].
Our study showed two distinct categorical domains of
food insecurity discriminated by factor loadings and total
variance explained in response. This was consistent with
previous studies in Ethiopia [20, 23]. A similar factor
component and equivalent variance in response was re-
ported in rural Tanzania [21] and Lebanon [45] as well
as an urban setting in Iran (Tehran) [22]. Yet, inconsist-
ent with Coates et al. suggestion [18] we found no single
item alone representing a unique domain. With regards
to factor loading, our findings mainly differed from
others on the fourth ‘Eat foods that you did not want’,
the fifth ‘Eat a smaller meal’, and the sixth ‘Eat fewer
meals in a day’ items in the HFIAS. In contrast to our
findings, both the fifth and six items indicated severe
food insecurity in the rural Tanzania [21] and Lebanon
[45] and similarly the sixth item indicated severity
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domain in Tehran [22]. Unlike ours, the fourth item had
no particular domain in a study previously conducted in
the Butajira district [23]. These deviations could be due
to socio-economic, dietary, and also methodology such
as the use of local language version of questionnaire or
not, or other contextual differences. This in turn might
imply an on-going need to adapt the HFIAS for different
settings in Ethiopia.

The HFIAS showed high internal consistency in the
study area, particularly in the first, second and fourth
survey rounds. A similarly high internal consistency was
reported in a previous study in eastern Ethiopia [46].
This was also in line with studies in an urban setting in
Iran [22] and rural Tanzania [21]. We however docu-
mented a relatively lower Chronbach’s alpha value espe-
cially in the third round compared with the other
rounds, still this was within the acceptable range [47].
Although these findings are empirically equivalent to a
recent finding in Ethiopia [23] and exceed conventional
measurements [47], they still raise concerns about in-
ternal consistency in tools that use repeated measure-
ments. Therefore, we suggest further longitudinal
studies to evaluate and improve internal consistency of
the tool. We also recommend further studies assessing
comparability of the overall estimates (FI prevalence in
this case) from the HFIAS with other indicators.

The current study revealed an inverse dose-response
relationship between household wealth and FI. We ob-
served parallelism between FI and household wealth
quintile, as reported in previous studies [20-23]. The
HFIAS score had an inverse and significant dose-
response trend with household wealth status which was
as reported in previous studies in Ethiopia and elsewhere
[20-23]. Yet, the trend was inconsistent between the
wealth strata, possibly due to differences in the state of
food security among wealthier households or divergent
coping strategies. We constructed wealth index at base-
line and assumed less variation across seasons. The
higher the FI levels, the lower the dietary intake of the
households and vice versa. The result also showed that
the consumptions from food groups such as cereals, veg-
etables, fruits, pulses, oils and milk products was higher
among food-secure households compared with severely
food-insecure ones. These findings support previous
studies in Ethiopia [23, 37].

The proportions of affirmative responses fluctuated
across rounds, particularly between pre-harvest and
post-harvest seasons. For example, the first six items
(Q1—Qg) received the most affirmative responses in R1
and R4 and the least in the middle two rounds. How-
ever, responses to the latter three items (Q;,—Qy) showed
slight differences across the first three rounds and
tended to peak during the fourth round (Fig. 1). The
mean HFIAS scores significantly differed between most
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consecutive pairs of observations. It also varied between
pre-harvest and post-harvest pair of rounds. These find-
ings suggest seasonal variation in household FI. How-
ever, the observed difference within the post-harvest
rounds was not significant, which might still imply re-
producibility of the tool within similar level food inse-
curity. Similar findings were reported in a recent cross-
sectional study in Ethiopia [23].

Some limitations of this study should be considered.
The study was conducted in a chronically food-insecure
setting, so the affirmative responses could be overesti-
mated if responses were related to intentions to get food
aid. We could also expect some under reporting particu-
larly for the last three HFIAS questions pertaining to se-
vere FI conditions due to cultural perceptions that
disclosing such extreme situations would be perceived as
‘disobedience to God’. Headey et al. also raise subjectivity
related concerns, including likelihood of being prone to
response bias on tools such as the HFIAS [19]. Household
wealth index was determined at baseline and less variation
was assumed across seasons. Thus possible variations in
the wealth status across agricultural seasons might have
led to different dose-response relationships. We attempted
to use the same data collectors across rounds, but it was
sometimes difficult to maintain this, which at certain level
could have effects on the results. Additionally, we ex-
cluded households taking part in government’s PSNP, so
it needs evidence as whether these households differ in
seasonal FI experiences from the others. This study, for
the first time in Ethiopia, tested the performance of the
HFIAS for estimating seasonal variations in household FI;
we had limited literature for relevant comparison.

Conclusions

The implications of the seasonality on FI measurements
remain underexplored in Ethiopia and thus a valid tool
is needed. The HFIAS has been adapted for such use,
but few cross-sectional studies have validated it as a
measure of FI in Ethiopia. Therefore, the current study
evaluated the performance of the tool for measuring FI
in rural Ethiopia. We found that the HFIAS could be
adapted as a tool for measuring seasonal variations in FI
among subsistence households in the study area. How-
ever, subjectivities might have inflated affirmative re-
sponses to some items indicative of milder FI conditions
and vice versa for the severe ones. Moreover, adapting
the tool also required meticulous effort to assure con-
textual validity in terms of cultural food taboos, socio-
economic characteristics, and respondents’ access to and
expectations about receiving food aid.

Abbreviations

ANOVA: Analysis of variance; Cl: Confidence interval; Fl: Food insecurity;
HDDS: Household Dietary Diversity Scale; HFIAS: Household Food Insecurity
Access Scale

Page 9 of 10

Acknowledgements

The authors express their gratitude to the Centre for International Health at
the University of Bergen in Norway and Hawassa University in Ethiopia for
providing superior facilities to conduct this study. The authors thank Wolaita
Sodo University (WSU) for internet facilities. The commitment of our field
supervisors and enumerators, even in hard times during the repeated
surveys, is highly admirable. Finally, this study would have been impossible
without the genuine cooperation of the study respondents and their
willingness to complete repeated interviews; we gratefully acknowledge
their invaluable contributions.

Authors’ contributions

BYK designed the protocol, coordinated field methods, made major
statistical analyses, and wrote the draft and final versions of the reports. SHG
contributed to the protocol design and writing. EL contributed to the
design, statistical analyses, and writing. BL made substantial contributions to
the design, field methods, major statistical analyses, and writing. All authors
read and approved this manuscript for submission.

Funding

This study was funded by the South Ethiopia Network of Universities in
Public Health project, under the Norwegian Programme for Capacity
Development in Higher Education and Research for Development. However,
the funder had no role in the conduct, writing, or decision to publish this
manuscript.

Availability of data and materials

The datasets analyzed during the current study are available from the
corresponding author on reasonable request. The data described in this
manuscript will also be made publicly available as we complete analysis for
the major study.

Ethics approval and consent to participate

The institutional review committee at Hawassa University in Ethiopia (IRB/
002/09) and Regional Committee for Medical and Research Ethics in Western
Norway (2016/482/REK vest) approved a protocol for this study. The ethical
approval included consent form with detailed procedures for verbal
informed consent. Permission letters were obtained from relevant local
administration offices. The research objective was explained, and verbal
informed consent was obtained from each participant. Responses were
made anonymous by using unique household identification numbers.
Confidentiality of the information was assured by all the data collectors and
investigators.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Author details

'School of Public Health, Wolaita Sodo University, PO Box 126, Wolaita Sodo,
Ethiopia. >School of Public and Environmental Health, Hawassa University,
Hawassa, Ethiopia. *Centre for International Health, University of Bergen,
Bergen, Norway. “School of Public Health, Addis Ababa University, Addis
Ababa, Ethiopia. *Department of Infectious Disease Epidemiology, London
School of Hygiene and Tropical Medicine, London, England, UK.

Received: 11 December 2018 Accepted: 11 November 2019
Published online: 20 November 2019

References

1. FOA. The state of food insecurity in the world. Rome: Food and Agricultural
Organization; 2002.

2. Barrett CB. Measuring food insecurity. Science. 2010;327(5967):825-8.

3. FAQ, The state of food insecurity in the world : strengthening the enabling
environment for food security and nutrition. 2014.

4. Swindale A, Bilinsky P. Development of a universally applicable household
food insecurity measurement tool: process, current status, and outstanding
issues. J Nutr. 2006;136(5):14495-525.



Kabalo et al. BVIC Nutrition

17.
18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

(2019) 5:54

Ayele T. Livelihood adaptation, risks and vulnerability in rural Wolaita, Ethiopia,
in department of international environment and development studies.
Norway: Noragric Norwegian University of Life Sciences, UMB; 2008. p. 164.
Whittaker W, et al. The effect of mental ill health on absence from work in
different occupational classifications: analysis of routine data in the British
household panel survey. J Occup Environ Med. 2012;54(12):1539-44.
Carletto C, ZABR. Towards better measurement of household food security:
harmonizing indicators and the role of household surveys. Glob Food Sec.
2013;2:30-40.

Webb P, et al. Measuring household food insecurity: why it's so important
and yet so difficult to do. J Nutr. 2006;136(5):14045-8S.

Cafiero C. Advances in hunger measurement: traditional FAO methods and
recent innovations. FAO: Rome; 2012.

Vhurumuku E. Food security indicators : integrating nutrition and food
security programming for emergency response workshop. Nairobi: WFP East
and Central Africa Bureau; 2014.

Leyna GH, et al. Validation of the Radimer/Cornell food insecurity measure
in rural Kilimanjaro, Tanzania. Public Health Nutr. 2008;11(7):684-9.

Zerafati Shoae N, et al. Is the adapted Radimer/Cornell questionnaire valid
to measure food insecurity of urban households in Tehran, Iran? Public
Health Nutr. 2007;10(8):855-61.

Frongillo EA, Nanama S. Development and validation of an experience-
based measure of household food insecurity within and across seasons in
northern Burkina Faso. J Nutr. 2006;136(5):14095-19S.

Frongillo EA, et al. Understanding the experience of household food
insecurity in rural Bangladesh leads to a measure different from that used in
other countries. J Nutr. 2003;133(12):4158-62.

Maxwell D, Coates J, Vaitla B. How do different indicators of household food
security compare? empirical evidence from Tigray. Medford: Tufts University;
2013. p. 26.

Coates J, et al. "Diet diversity study.” Final report to the world food
programme. Medford: Tufts University; 2007.

AK, S, Poverty and famine: an easy on entitlement and deprivation. 2014.
Coates, et al. Household Food Insecurity Access Scale (HFIAS) for
measurement of household food access: indicator guide. Washington, D.C.:
Food and nutrition technical assistance project, academy for educational
development; 2007.

O, HD.E. Improving the measurement of food security. IFPRI discussion
paper. Washington DC: International Food Policy Reasearch Institute; 2012.
Maes KC, et al. Food insecurity among volunteer AIDS caregivers in Addis
Ababa, Ethiopia was highly prevalent but buffered from the 2008 food
crisis. J Nutr. 2009;139(9):1758-64.

Knueppel D, Demment M, Kaiser L. Validation of the household food insecurity
access scale in rural Tanzania. Public Health Nutr. 2010;13(3):360-7.
Mohammadi F, et al. Validity of an adapted household food insecurity access
scale in urban households in Iran. Public Health Nutr. 2012;15(1):149-57.
Gebreyesus SH, et al. Is the adapted Household Food Insecurity Access
Scale (HFIAS) developed internationally to measure food insecurity valid in
urban and rural households of Ethiopia? BMC Nutrition. 2015;1(1):2.

Gray C, Mueller V. Drought and population mobility in rural Ethiopia. World
Dev. 2012;40(1):134-45.

Gecho Y, et al. Livelihood strategies and food security of rural households in
Wolaita Zone, Southern Ethiopia. Dev Country Stud. 2014;4(14):123.
Cochrane L, Bekele YW. Average crop yield (2001-2017) in Ethiopia: trends
at national, regional and zonal levels. Data Brief. 2018;16:1025-33.

CSA. Population and housing census of southern nations, nationalities and
peoples region of Ethiopia. Addis Ababa: Central Statistical Agency of
Ethiopia; 2009.

Gebru H, et al. Assessment of production practices of smallholder potato
(Solanum tuberosum L.) farmers in Wolaita zone, southern Ethiopia. Agric
Food Secur. 2017;6(1):31.

Korecha D, Sorteberg A. Validation of operational seasonal rainfall forecast
in Ethiopia. Water Resour Res. 2013;49(11):7681-97.

Shumbulo A, Gecho Y, Tora M. Diversity, challenges and potentials of enset
(Ensete ventricosum) production: in case of Offa Woreda, Wolaita Zone,
Southern Ethiopia. Food Sci Q Manage. 2012;7:24.

Shigute Z, et al. Uptake of health insurance and the productive safety net
program in rural Ethiopia. Soc Sci Med. 2017;176:133-41.

IFPRI. Productive Safety Net Program (PSNP). 2014. Available from: http://
essp.ifpri.info/productive-safety-net-program-psnp/. Cited 7 Oct 2017

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

45.

46.

47.

Page 10 of 10

Irenso AA, Atomsa GE. Implications of Ethiopian productive safety net
programme on household dietary diversity and women's body mass index:
a cross-sectional study. Food Nutr Res. 2018;62.

Porter C, Goyal R. Social protection for all ages? Impacts of Ethiopia's
productive safety net program on child nutrition. Soc Sci Med. 2016;159:92-9.
Kastro S, Demissie T, Yohannes B. Low birth weight among term newborns
in Wolaita Sodo town, South Ethiopia: a facility based cross-sectional study.
BMC Pregnancy Childbirth. 2018;18(1):160.

Lenja A, et al. Determinants of exclusive breastfeeding practice to infants
aged less than six months in Offa district, Southern Ethiopia: a cross-
sectional study. Int Breastfeed J. 2016;11:32.

Shone M, et al. Household food insecurity and associated factors in west
Abaya district, southern Ethiopia, 2015. Agric Food Secur. 2017;6(1):2.

CSA and ICF. Ethiopian demographic and health survey 2016, in final report.
Addis Ababa, Rockville: Central Statistical Authority; 2017.

CSA, Ethiopia demographic and health survey. 2011.

CSA. Ethiopian demographic and health survey, in key indicators report.
Rockville: Central Statistical Authority, Federal Democratic Republic of
Ethiopia; 2016.

Frongillo EA Jr. Validation of measures of food insecurity and hunger. J Nutr.
1999;129(25 Suppl):5065-95.

Perez-Escamilla R, et al. An adapted version of the U.S. Department of
Agriculture Food Insecurity module is a valid tool for assessing household
food insecurity in Campinas, Brazil. J Nutr. 2004;134(8):1923-8.

Ferro-Luzzi A, et al. Seasonal undernutrition in rural Ethiopia: magnitude,
correlates, and functional significance. Food Nutr Bull. 2002;23(2):227-8.
Vaitla B, Devereux S, Swan SH. Seasonal hunger: a neglected problem with
proven solutions. PLoS Med. 2009,6(6):21000101.

Naja F, et al. Validity and reliability of the Arabic version of the household
food insecurity access scale in rural Lebanon. Public Health Nutr. 2015;18(2):
251-8.

Egata G, Berhane Y, Worku A. Seasonal variation in the prevalence of acute
undernutrition among children under five years of age in east rural Ethiopia:
a longitudinal study. BMC Public Health. 2013;13:864.

DL, S. Starting at the beginning: an introduction to coefficient alpha and
internal consistency. Pers Assess. 2003;80(1):99-103.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://essp.ifpri.info/productive-safety-net-program-psnp/
http://essp.ifpri.info/productive-safety-net-program-psnp/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design
	Study setting
	Study participants
	Study instrument
	Data collection
	Outcome measure
	Wealth measure
	Dietary intake
	Statistical analysis
	Factor analysis
	Validation

	Results
	Baseline characteristics
	Responses to household food insecurity access scale questions
	Construct validity
	Internal consistency
	Parallelism
	Food insecurity severity and household wealth status
	Food insecurity and food intake
	Food insecurity over time: reproducibility

	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

