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Abstract

Background: Experience-based household food insecurity (HFI) scales are not included in large-scale Indian sur-
veys. There is limited evidence on which experience-based HFI scale or questions within a scale are most relevant

for India. Between 01 June and 31 August 2015, we reviewed 19 published and unpublished studies, conducted in
India between January 2000 and June 2015, which used experience-based HFI scales. As part of this exercise, internal
validity and reliability of the scale used in these studies was examined, field experiences of 31 researchers who used
experience-based HFI scales in India were gathered and psychometric tests were conducted where raw data were

available.

Results: Out of the 19 studies reviewed, HF| prevalence varied depending on the type of experience-based HFI scale
used. Internal reliability across scales ranged between 0.75 and 0.94; however certain items (‘balanced meal’ ‘preferred
food; 'worried food would run out’) had poor in-fit and out-fit statistics. To improve this, the following is suggested,
based on review and experience of researchers: (1) cognitive testing of quality of diet items; (2) avoiding child-refer-
enced items; (3) rigorous training of enumerators; (4) addition of ‘'how often’to avoid overestimation of food-insecure
conditions; (5) splitting the cut and skip meal item and (6) using a standardized set of questions for aiding comparison

of construct validity across scales.

Conclusions: An evidence-based policy dialogue is needed in India for contextualizing and harmonizing the experi-
ence-based HFI scales across multiple surveys to aid comparability over time, and support policy decision making.

Keywords: Food security, Hunger, Validity, Reliability

Background

Nearly 40% of Indian children under 5 years of age (~47
million) are chronically undernourished, with over half
(51%) of children in the poorest wealth quintiles being
affected [1]. Household food insecurity (HFI) is a key
determinant of chronic undernutrition in Indian chil-
dren, particularly for those living in income-insecure
households. HFI is defined as the inability of a house-
hold to acquire or consume adequate quantity or quality
of food. As severity of HFI increases, steps taken by the
household to cope with it become more intense, starting
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from adjusting the food budget to adults reducing their
food intake and experiencing hunger, and finally the chil-
dren experiencing reduced food intake and hunger [2].

Measurement of HFI experiences is not routinely
included in large-scale demographic Indian surveys.
The National Sample Survey Organization (NSSO)
survey includes only one question on household daily
access to food, which is inadequate to comprehensively
capture the intensity of HFI [3]. The National Family
Health Survey (NFHS) measures diet diversity, but not
HFIL

Globally, there are four composite validated question-
naires available for measuring HFI experiences of house-
holds as reported by respondents. The first is the 18-item
scale developed by Hamilton et al. [4], which served as
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a model for subsequent experience-based HFI scales. It
captured four types of HFI experiences: (1) uncertainty
and worry about food; (2) inadequate food quality; (3)
insufficient food quantity for adults; and (4) insufficient
food quantity for children. It supported differentiation of
four categories of HFI across diverse settings: high food
security, marginal food insecurity, low food insecurity
and very low food insecurity. The 18-item scale was fol-
lowed by a 6-item sub-set developed by Blumberg et al.
[5] that differentiated three categories of HFI experiences
faced by adults—high or marginal food security, low food
security and very low food security, but did not measure
the most severe range of adult food insecurity, in which
children’s food intake is likely to be reduced. In 2000,
the Food and Nutrition Technical Assistance (FANTA)
project adapted the 18-item scale to developing country
contexts and came up with the 9-item Household Food
Insecurity Access Scale (HFIAS) (hereafter called the
9-item scale). The 9-item scale captured four categories
of HFI experiences: food secure, mildly food insecure,
moderately food insecure and severely food insecure [6].
The fourth and latest addition is the 8-item Food Insecu-
rity Experience Scale (FIES) (henceforth called the 8-item
scale) to measure individual food insecurity (FI) devel-
oped by the Food and Agriculture Organization of the
United Nations (FAO) and tested for use globally through
Gallup surveys. The 8-item FIES can identify four catego-
ries of individual FI, but can be modified to measure HFI
as well. While FIES recommends each country to arrive
at FI categorization meaningful to its context, it does
provide a raw score-based categorization for researchers
who find it beneficial. These are high food security (raw
score 0), marginal FI (raw score 1-3), moderate FI (raw
score 4—6) and severe FI (raw score 7-8) [7]. Items (i.e.
questions) included in the above-mentioned HFI scales
are detailed in Table 1.

The Rasch model helps detect internal validity and
internal reliability of the experience-based measures of
HFI [8]. The Rasch model has its roots in psychometry
and Item Response Theory, wherein the construct of
interest is ‘experience-based HFI' and the items repre-
senting the underlying phenomenon are arranged along a
continuum of ‘severity’ [9]. The internal validity is estab-
lished through face validity, fit statistics, item residual
correlation and differential item functioning (DIF). Face
validity compares a concept as understood by the tar-
get audience with the operational definition of the con-
cept [10]. Item fit statistics help verify whether each
item comprising the scale is associated equally strongly
with successive stages of HFI [9] and in-fits between 0.7
and 1.3 are acceptable [11]. DIF helps examine whether
items are behaving differently for particular subgroups
of determined respondents, i.e. by race, sex or ethnicity.
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The underlying cause of DIF could be either that those
respondents in two subpopulations understand the ques-
tion differently, or they experience or manage FI differ-
ently [12]. Cronbach’s @ and point bi-serial correlations
are helpful to ascertain internal reliability; however, they
have several limitations [13] and Rasch reliability can be
used instead. External validation that can be established
by associating experience-based HFI measures with fac-
tors considered to be determinants or outcomes, such as
income, nutrition status and food expenditure, is done,
and this is termed as construct validation [4].

There is limited evidence on which of the above globally
recommended and validated experience-based HFI scales
and/or questions in these scales are suitable for India. To
fill this information gap, this paper maps the use of expe-
rience-based HFI scales in India and reviews their inter-
nal validity and reliability, with the aim to inform policy
decisions on inclusion of suitable experience-based HFI
questions in the large-scale national Nutrition or Demo-
graphic Health Surveys in India.

Methods

The study’s geographic scope is India (rural, tribal,
urban). It uses a mix of analytic methods including desk
review of published/unpublished studies on HFI in India;
mapping and interviewing researchers contributing to
these studies to record their experiences; and future rec-
ommendations and psychometric analyses for studies
where raw data were available.

For the desk review, a literature search of HFI in India,
conducted between 2000 and 2015, was undertaken.
Studies written in English were included. Search engines,
including PubMed, Web of science, Medline and Scopus,
were used. Search terms applied were ‘experience-based,
‘experiential, ‘food insecurity, ‘hunger, ‘Rasch model,
‘food security scales, food security measurement’ and
‘India’ The search period was 1 June-31 August 2015.

To gain access to grey literature (papers/reports), a
contact list was generated of 31 researchers who have
conducted relevant work in India (14 from non-govern-
mental organizations and 17 from academia). Subse-
quently, an email questionnaire was sent to the identified
31 researchers. Of these, 22 responded affirmatively and
provided information to at least three of the four ques-
tions and also shared their reports/papers: (1) Which
questions have been the most applicable in your con-
text?; (2) which questions have been the most difficult
to understand for the respondents in your context?; (3)
concern(s) with translating the questions in local lan-
guage; and (4) any feedback regarding future application
of the scale?

From the 31 researchers contacted and from search
across various Boolean operators during the search
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Table 1 Food security scale questionnaire: various scales
Items 18-item US HFSSM  6-item short form US HFSSM  9-item HFIAS  8-item FIES
Recall period 12 months 12 months 30 days 12 months
Worried food would run out/not have enough food 4 X v v
Food bought just didn't last/household ran out of food v v X v
Couldn't afford to eat balanced meals/healthy/nutritious food 4 v X X
Cut the size or skip meals v v X X
Did you ever eat less than you felt you should v v X X
Hungry but didn't eat v v X X
Lose weight because there wasn't enough money for food v X X X
Not eat for a whole day because there wasn't enough money for v X X X
food?
Relied on only a few kinds of low-cost food to feed child/the v X X X
children
Couldn't feed child/the children a balanced meal v X X X
Child/children not eating enough v X X X
Cut size of child’s meals v X X X
Child/children ever skip meals v X X X
Child/children ever hungry v X X X
Child/any children not eat for a whole day v X X X
Not able to eat preferred foods X X v X
Eat limited variety of foods/few kinds of foods X X v v
Eat some foods you really did not want to eat X X v X
Eat a smaller [meal] than you felt you needed X X v X
Eat [fewer meals in a day)/ate less X X v v
No food to eat of any kind in your household because of lack of X X v X
resources to get food?
Sleep at night hungry X X v X
Whole day and night without eating anything/went without eat-  x X v v
ing for a whole day
Skip a meal X v
Hungry but did not eat v
Any of the children younger than 5 years old: did not eat healthy v
and nutritious foods
Any children younger than 5 years old was not given enough X X X v
food

period, 19 studies were identified that had their survey
instrument tested for at least one of the measures of
internal validity and internal reliability. For each of the
19 studies, an excel spreadsheet was prepared, listing
study objective, study setting, sample size, period of sur-
vey, study population, survey respondents, recall period,
type of scale used and information on scale’s reliability
statistics (Cronbach’s «, point bi-serial correlation, Rasch
reliability, classification reliability), and validity statistics
(face validity, conceptual validity, fit statistics, residual
correlations and DIF) (Table 2). Cross-cultural validity
for equally worded items across studies was compared
by four domain areas: (1) worry/anxiety related to food
budget/food supply; (2) perceptions of inadequate food
quality or quantity; (3) reported instances of reduced

food intake or its consequences for adults; (4) reported
instances of reduced food intake or its consequences
for children. To evaluate the external validity of the HFI
scales across 19 studies, information was collated on
bivariate or multivariate association of HFI status with
respect to its determinants and consequences.

Results

In total, 19 experience-based HFI studies in Indian set-
tings were identified during the study period. All studies
were household-based and cross-sectional (Table 2).

Experience-based HFI scales used in Indian settings
The 18-item scale and its adaptations have been used
across six studies. In urban Vellore [14], they used the



Page 4 of 17

Sethi et al. Agric & Food Secur (2017) 6:21

%1€l Uabuny
INOYIM 3IND3SU| POO

9519 abuny

3jImasnoy pjoyasnoy FAINIRE]
Y1IM 2INd35Ul POO- WSS /pjoyasnoy Ul uaIp|iyd 6007 (uequn) a10] ueip
%t7'SC 19IN39s POO4 - SYUoW ¢ -4HSN Wai-g1L [lep 40 pesH pue synpe ||y o€l aunr/Aey -|3A‘NpeN il -ueydidon 9
€ uols
%0'8S 2IN33sul POO4 -19A SYI4H uaIpiiys sYluow €z—¢l vzl 1eis
%0°CY :2IN23S Poo sAep 0g  VINYH Wall-6 epeuuey| JO SIDYIOW pabe ualpiyd Sly - eyelRWRY |BINY eyoused G
pOoo} SNoiINU
2Y-1n0 ybIH
L11=¢S0-y-uj pSSHH
(1obuny STL0 SN Jouois
YUM 9/ 7 pue Jsbuny D SY2equol) -19A J31I0YS 8007
1NOYIM 2INd3sul 650-50 WRM-9 WO} (VYM) obe yosey
POOJ %G L € YUM) :UOI1e|24I0D paidepe 9AI3ONpoIdal -/00¢ ApaInia  [zz) e
% 7/ :IN23SU| POO4 [eLISS-Iq JUlod syuow 7| 3|edS Wall-{ IpUIH Slewa} 3npy JO USWIOAA 910'0% 13g01>0 4O swn|s G/ lemieby  f
(4abuny SINSSAH
YUM 2IND3SUI POOJ %67 Sn Jo uols poo}
pue Jabuny noyym  [eaul diys/jeawl -19A J31I0YS Buiseyoind
2INJ3SUI POOY 9% |/ T 1N 1Yy-1n0 YbIH WaMU-9 Woly /bujood
YUM) 961G :2Und9sUI pOO4  /£07L—/£ 0 -] paidepe Ul PoAJOAUL ployssnoy 800¢ lyegises  [l7]fe1e
%06 -2IN395 POO4 g0 :b SY3equoid syiuow ¢ 9[B2s Wisll-i IPUIH olewa4 1npy ulsynpe ||y oly Anf=aunr - -yuou urwnis lemieby €
%56/ elpu]
:24N235U| POOJ A|249AS ‘WeIoZ|N pue
%61 | :2Ind ysape|bueg
35Ul pooj A|21RJSPON Bulsploq
%9 € uols ‘ployasnoy sabe|in uolun xales
:24n23suUl pooy AIp|IA -19A SYI4H QU1 Ul Sajew sieaAG—| € wouy spjoy 8007 s1oel| ||IH
%01 -9IN395 POO4 - sAep 0€  VINVH W6 llebuag  /sojewa)Inpy pabe uaip|iyD -9snoy |Gl [udy-plen Buobeniyd [€7l4SN €
|eaw dpys-1nd
(19buny yum a1nd pue ss9| a1e qWSS4H
-95UI PO0J 960'/G YUM)  ‘[esll paduejeq SN Wal-g1 ployssnoy
9%0°76 :2INJ3SUl POO4 14-1no ybIH woly pardepe QU3 Ul UaIp|Iyd oLl
%08 :2IN39s POo4 LLUL=62°05-u| skep o¢ 9|eds Wal-6 eAIO - pue synpe ||y 8¢ 100¢-000¢ BSSHQ [einY  '[B 19 PION L
Aupijea/An uon Apnis jo
snjejs A14nd3s poo4 -[iqelja4 [eusdiu] pouad [[eday  9jeds jo adA| sbenbue]  juspuodsay -ejndod Apmis 9z1s a|dwes pouad fumas  sioymny Qi

SL0Z-000€ ‘e1pu] ‘sajeds A}andas pooj pjoyasnoy jenuatadxa uo ylom paysijgndun/paysijqnd jo Liewwns g ajqeL



Page 5 of 17

Sethi et al. Agric & Food Secur (2017) 6:21

(21n33sul pooy A|21aA3s
sployasnoy %g'6 pue
2INJ3SUI POOY A|91e
-lapouw spjoyasnoy
9881 ‘@InNd3asul pooJ
Alpiuw Buieqg spioy

14l=@ yinos
-3SN0Y 9% 617 YUM) SVI4H s1eak 05-81 S99 urAuojod>  [9¢] [e1s
% £/ :@IN39sUl POO4 - skep o€ VINv4 Wal-6 IpulH  pabessewny  -Wwaw lnpe ||y 0S¢ WUsWdIesaly  leyeuulys Ol
9%9'9| :24Nd3sUl
pOO} 31813POW 03 P|IN
%L'6S 0Loc lequiniy
:2IN235UI POOJ A|249AS SVYI4H si3q yole 1Som-yuou  [G7] e 1R
%/ € :2IN235 Poo- - skep 0 VINYH Wal-6 1yieley SleWa NPy -WaW }npe ||y €87 —Alenuer  urswnisaalyl  9a9fsneyd 6
INSSHH
NAESESH
%5°9C -I3N 131I0YS [61]
:A1IN23s poo} MO| AIap wa1l-9 a3yl semsig
9%/°8C :A11INJ3S POO} MO JO UOISIaN SYUOW 65— [ebuag 159 pue
080t :A1IND3S 1jebuag uaIpjiyd pabe uaip sployasnoy 600¢ ‘121ISIP %20|q KeAyped
pooy [euibiew/ybiH  2A0Qe Se awes syuow 7| pa1epljeA Ilebuag  ay1 Jo sIsylop -y [equL [equ1ggl Isnbny-Anf gD L-einjueg opinN 8
(AlaA0adsal ‘9007
pUe 9'{7) SAY-ISpuUn
UaIP|IYy2 INOYUM spjoy
-asnoy 01 pasedwod
(Alonnoadsal ‘¢z
pue 7€) 9AY-Iapun
pabe ualp|iyd buirey
spjoyasnoy buoure
19ybIy sem A1undas
po0j MO| AIaA pue
MOJ JO dudjerald ay | URWOM
KjoAnoadsal ‘A1undas 9|eds A1undas e A|qesaseid
pO0} MO| AI3A pUB MO pOOy WiIOJ laquiaw
PeY %€ PUB %9'6C Hoys wel-9 Ajiwsej npe
sealaym A1undas 780 SN 2y Jo uols 3|qisuodsal lebuagisspy [81]R 19
pooj [euibiew Jo ybiy D SYoequol) -19A I|lebuag /ployssnoy ployasnoy spjoyasnoy 600T “12L1S1P %20|q KeAyped
pey spjoyssnoy 9 /i 80 < syiuow ¢ paiepljeny Ilebuag 40 pesH ulsynpe ||y lequi £9¢ Isnbny—Ainr - @D L-eimyueg OpinNe /£
Apijea/An uon Apnis jo
snjejs A14nd3s poo4 -[iqelja4 [eusdiu] pouad [[eday  9jeds jo adA| abenbue7  judpuodsay  -ejndod Apnis 9z1s a|dwes pouad bumas  sioyiny Qi

panunuod g 3jqeL



Page 6 of 17

Sethi et al. Agric & Food Secur (2017) 6:21

pooy
NSS4HSN Buiseyaind  (syauow 9g—9)
wai-g| uo pue bu}00d uaJpjiyd yim
uaJIp|iyd paseq a|eds Ul paAjoAUl (s1eaA G swnj|s [£1]
JO %1'8€ @INd3sUl poo4 syiuow ¢ plIyd> well-g IPUIH SISYION —G1) VM oy 414 ylegino4 leeeidno |
%0'G1—0'| buel
:A11IN235Ul POOJ MO| AISA pooj}
%0'67-0'81 abuel NSS4HSN Buiseyaund  (syruow Ge-9) z1ot
:A1IN235Ul POO) MO wai-g| uo pue Buo0d UaJpJIyD Yyim 13q0120
%0'18-0'Sy paseq ojess Ul panjoAUl (s1eak Gfy -L10¢ swnjs o1l
abues ;21235 Poo- syuowl 7| p|IYy> WaM-8 IPUIH SIDYIOWN —=S1) VM (o Yad 1snBny Iylpgino4 ‘jeeerdno gy
%17€9 abuny
Y1IM 2I1N235Ul POO-
%9/ J4abuny pooy
1NOYIM 2INJ3sUl POO Buiseyoaind
%9'8 pue buood
:2IN235 POOy Aj[eulbiey INSSHH SN uo Ul PAJOAUL
%0 paseq a|eds sieak g1 <
:2INJ3S POOJ 2Je UaIp A1IN23s pooy pabe s1eak G Mofaq 10T 1yl2q 1ses
Y2 2134yM spjoyasnoH skep o¢ pIIys wel-8 IputH olews4 1npy pabe uaip|iyd [454 Anf=sunr -yuouurwn|S  [GL]1DYHN ¢l
Sjeawl
alenbs aa1yy
1e9 10U p|N0d
PIIY2 3y-1n0 YbiH
STL-£90 y-u|
68°0 :ON[BA DA
(24n23s -dIpaid 9AIISOd
pooy Ajjeulblew alam 160 :A1pydads
oym ualpiyd buirey /80 :AUANISUSS
SPloYasN0oY 96/ LaIM) ¥6'0
sployssnoy 9./°0L Aujgela1 yosey
:24N23s Pooy AlYBIH  3/p2s pjIyd Waji-§
spjoyasnoy [eaw you
0107 :2INJ3SU| POO4  PIY00D JaAdU
3IDIS PlIY2 Wdll-§ 3y-1no ybiH
(21n23s pooy Ajjeulb €1—-/£03Y-U|
-1eW 98 pue 2INdas G8'0 :@N|eA 9
pooy Alybly %29/ -d1paid aAIIsOd
UHM) 96978 121285 poo4 /60 :Audyidads
(21ndasul £8°0 :ANAIISUS aNSS4H SN
POOJ A[2I9A3S 9497 puUR S/°0 Wa-g| Wolj usaydIy eale (DAM)
2In23sul pooy A|21e :AljIgele) yosey paidepe s|eds 4o abieyo ul uoneiodiod
-19pOW %871 Yum) $80 PIY> Wal-G Slewsay inpe 110z ueljodonsy
%t'G | :2INJ3su| POO4 D sydequol) pue 9jeds /ployasnoy ualpiyd Alenuer £18|0Y]
3|25 1273, NP Wall-6 - 3|25 {npp Wali-6 skep o¢ 1npe wal-6 llebuag JO peay pue synpe ||y 00S  -0L0¢ |udy urswnis gL [ogl ey Ll
Aupijea/Aun uon Apnis jo
snjeys A}4Nd3s poo4 -[Iqelja4 [eusdju] pouad [eday  djeds jo adA) abenbue7  juspuodsay -ejndod Apnis 9zis a|dwes pouad pumas  sioyiny Qi

panunuod g sjqey



Page 7 of 17

Sethi et al. Agric & Food Secur (2017) 6:21

Aep ajoym pue
Aibuny ‘pau
-JOM :14-1n0 YybIH

ybiy si
PaILIOM 10§ 3Y-U]|
St 1=/£0S15-U|
£08°0
“Aujiqerjas yosey
3|pos
snowolfjod
DIYSDIDYDYY
rsLL)
Kep sjoym
pue (#0'/)
Aibuny (669)
pooy pauagaid
(05y) pauiom

:S1y-1no ybIH
6C'1=C90 Sy-Ul
8180
%071 “Aujigerl yosey
:2IN23sU| POOJ A|919A3S 160 uopesedaid
%0°€L D S Yoequol) pooj a3
:2IN23S POOJ A|91RISPOIN 2Jp2s Ul PAJOAUL uequn/jeind
%0/ 1 (ouysak) snow Ajrewud obe Jo sieak ¢ /21eb2166R 871
124235 ooy Alpjiy - -01042Ip JIsDq SVI4H ysi| Jaguisw MOJRq UaIp|iYd Z10z |udy — 2.1 43DINN
%0/ 2IN2395 POOH LAYSLILYDY sAep o¢ wal-6 VINYH  -Bui/iyresepy pjoyasnoH  Yum pjoyasnoH —-Aleniga elyseieyey -SdIl 91
952UIeSSY
€1-L0 pue igefungd
abues 9|qe "eAQ ‘Jlwe]
-1dadoe :s1y-u| ‘wejekeley
3ID2s plIy> ‘epeUURY|
—1Jnpp pauIquUIO) ‘neselno jo
€1-/0 s1aquInu
abuel 3|ge 13||ews
-1dande s1y-u| ‘‘olz=u)
(sway ASETETN
9) 2|03 pliyD ‘(ogz=u)
2.0 Ilebusg
:AljIgeljal yosey ‘(08z = Uu) SIeak G| >
(8€°1) A0 uey, Iy1ese| pjoyasnoy pabe ualp|iyd
VEMBIeEWIE] SWRAAPIYd £ (087l =U) ur(+ g1 's1eak 4+ Asning 67
€ 1-/°0:S3y-U| Sway 3npe g IPUIH pabe) ynpe pabe uawom 11od PHOM elpu| olayed
o|Ge|leAE JON 9|5 npy syiuow ¢ E(E| [diniy psziwopuey pue Usw 3npy orSz  dnjeZ10T uegin/jeiny  puepION Gl
Aupijea/Aun uon Apnis jo
snjeys A}4Nd3s poo4 -[Iqelja4 [eusdju] pouad [eday  djeds jo adA) abenbue7  juspuodsay -ejndod Apnis pouad Bumas sioyany Q|

panunuod g sjqey



Page 8 of 17

Sethi et al. Agric & Food Secur (2017) 6:21

9]eds Y3 Ul papNul Jou pue sasodind Ydieasal 10y 21aM SWdY PlIyD ‘sisAjeue [Spow yosey 1pald [ened
“JIuow AI9A3 350w, ‘yauow A13A3 J0U INC SYIUOW SWOS UL, ‘81M} 10 92U Ajuo, suoirdo ssuodsay ‘(Aep ajoym pue A16uny) suoiisanb 219A3s 350w OM3 33 0} SUOLISSNb dN-MO||04,US1J0 MOY, SPN|DUI O} SBM UOISUSIXT g

uayo moy, uonsanb dn-moj|0j ON ,

92Ua1in220 Jo Adouanbaiy Aq pamoy|oj a19m ,1yblam 350 p[Iyd/3Npe pip, pue,pooj yau 196 noA pip,1dadxe swal ||y ,

dn-mojjoy ou pey L16uny 3da|s, A|UQ ;U910 MOy, uonsanb dn-mo||oj Y3 dAeY SWISY dIYL o,

U330 Moy, uonsanb dn-moj|oj 3Y3 ey eaw diys-32IS D PlIYDANPE, SWSM 3YL o

[€] Ayredies pue fey :se payd st yaded |euiblio ay| “3|eds ay) Jo
1UBWISSasSe dLIRWOoYdAsd 9yl axelispun o) abess J9ie| e je 103foid sy paulol pioN e g Ayredies dnuy pue fey IyyIN Aq usyeLISPUN SEM BYSIPO [BANJ Ul NSS4H SN Widli-g1 9y3 Jo uoneidepe [eniul pue ASAINS 9y

S3IPNIS |BUOIIIIS-5S0ID PISEG-P|Oy3SNoY d4e SAIPNIS ||

POO} PaLID}
-a1d :14-1no ybIH

(pooy pallayaud
—-urybuy) SYIHH
9|ge|leAR ION  9€'L—¢6'0 [S1g-U] sAep 0€  VINVH Wal-6 - - - - Sl0¢ BYSIPO  [£Zl1dddl 61
80
:A)|IgelfR1 yosey
(€1-£0)
Suwall g ||e Jo)
poob $d 959WESSY
1Y-ul way pue igefund
Z7'1-8'0 obuel "eAUQ ‘jlwe]
1U3|[90%3 Ue Ul ‘WweleAelely
UM SDIISINEYS ‘epeUUR))
14-Ul suoisIny | ‘nesefno Jo
-yosey ||y siaquinu
(snowojoya11 19)[ews
Aop djoym ‘olz=u)
pup fibuny) s(ployasnoy nbajaL
S3l4 papuaix3 Syl Ul pan| ‘(ogc=u)
2.0 SAY-I9pUN Ilebuag
Aujigerl yosey pabe piyo 4 ‘(087 =u)
(C1-80) Swa1l plIyd 1y1eley pjoyasnoy (o|dwies
/ 10} 1U9||90%a z snid) swau 08yl =) ul (sJ1eak +6| Sleak +¢| SAIIRIUSS ASAING [67]
pue suwai 8 npe 8 s34 IPUIH pabe) 3npe pabe uswom -aldai Ajje [10d PHOM elpu| olayed
pases|al 19A 10N 10) € 1—/°0 Y-U| syuowl 7| papua1x3 91diiny paziwopuey pue usly  -uoneu) 0oos  dnjeD 107 uegin/jeiny  pue pioN 8l
SoluID pue
JUaWIIND S311UDD Y3eay
-0id pooy 10} 1e 218D Hul
3|qisuodsal -AI9D3] $3l|1Udey
INSSHH S1oM Oym Ul sisquisw IYyled [odl
SN JO UOISIDA (51294 G—81) Jo 9|dwies 15e9-41iou exdno
90°/G :2INJ3sUl POO4 SYuow ¢ J91Ioys wiall-9 IpUIH VHM 9OUBIUDAUOD 501 0102 woy wn|sy pueiybup /1
Aupijea/Aun uon Apnis jo
snjels A14ndas poo4 -|iqeljal jeusdju] pouad [jeday  9jeds jo adAL abenbue7  juspuodsay -ejndod Apmis 9zis a|dwes pouad bumas  sioyiny Q|

panunuod g sjqey



Sethi et al. Agric & Food Secur (2017) 6:21

original 18-item scale that combines the adult—child item.
In the Kolkata slum study, Maitra [30] used nine adult
items and five child items. In rural Odisha [11], research-
ers adapted the 18-item scale to construct a 9-item adult-
child combined scale. Three Delhi-based slum studies
used only the eight child items as they intended to assess
child FI [15-17]. Five studies used the 6-item scale.
Bankura district studies [18, 19] and a north-east Delhi
slum study [20] used the original version of the 6-item
scale. Delhi [21] and Meerut [22] slum studies shortened
it to a 4-item scale. The 9-item FANTA scale has been
used in six studies: rural Mizoram [23], Karnataka [24]
Mumbai slums [25], Delhi urban resettlement colony
[26], rural Odisha [27] and state-wide Maharashtra nutri-
tion survey [28]. The 8-item FIES scale has been used in
the nationwide Gallup World Poll (GWP) 2014 survey
and its 2012 feasibility study [29].

Six studies were in rural settings [11, 18, 19, 24, 27],
and the remaining ten were urban slums/resettlement
colonies. Sample size varied from 130 [14] to 40,000 [30].
The GWP 2014 survey and Maharashtra survey sampled
between 2000 and 3000 households and were representa-
tive for nation and state, respectively [28, 29]. The survey
tool was locally adapted in all studies.

The respondents were mostly women of reproductive
age, except in five studies [12, 16,17, 26, and 27] where
respondents were head of household or any responsi-
ble adult family member, preferably a woman. For two
studies [11, 27], information on respondents was not
available.

Studies using the 9-item scale used a 30-day recall
period, and those studies using FIES and the 6-item
scale or its adaptations used a 12-month recall period.
The Kolkata slums and rural Odisha studies reported
using a 30-day recall period while using the 18-item scale
for recall accuracy [11, 30] although a 12-month recall
period is recommended. Only one of the three studies
that used the child-referenced items of the 18-item scale
[15] reported experiencing difficulty with a 12-month
recall period and, hence, used a 30-day recall period.

All studies that used the 9-item scale used standard fre-
quency of occurrence options. The 18-item version of the
scale has frequency of occurrence questions for selected
items. These options were followed in the Vellore study
[14] and child food security studies in Delhi slums [15—
17]. However, the Kolkata slum study incorporated a fre-
quency of occurrence question after every ‘occurrence’
question except the questions on ‘eating rich food” and
‘losing weight’ and tweaked the frequency of response
options to: ‘often’ (a few times most weeks), ‘sometimes’
(1 or 2 weeks but not every week) and ‘rarely’ (only a few
days in a month/1 or 2 days) [30].
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Studies using the 6-item scale have used the standard
frequency of occurrence options with minor variations—
for example, while the Delhi survey [21] defined ‘often’ as
‘10-12 months’ or ‘almost every month’ and ‘sometimes’
as ‘3-9 months, the Meerut survey [22] worded ‘often’
as ‘few times in most months’ or ‘almost every month’
and ‘sometimes’ as ‘6—12 times past year. The rural Odi-
sha survey [11] did not use any frequency of occurrence
response. India is among the few countries of the GWP
2014 survey in which affirmative responses to the two
most severe questions ‘hungry’ and ‘whole day’ were fol-
lowed up with frequency of occurrence options [29] such
as ‘only once or twice] ‘in some months but not every
month’ and ‘almost every month’

Prevalence thresholds used across experience-based HFI
scales

Fifteen of the nineteen studies used standard recom-
mended raw score thresholds for classifying HFI. The
rural Odisha study [11], Delhi slum studies [21], Agarwal
et al. [22] and Kolkata slum study [30] used locally mean-
ingful cut-off for raw scores to capture local context. Not
surprisingly, HFI prevalence varied depending on the
type of scale used and geographic context (Table 2).

Internal reliability and validity

For nine studies with information on psychometric anal-
ysis, the item and household severity parameters have
been reported (Table 2). For studies using the 18-item
scale [11, 30], in-fits were in acceptable range for adult
items (0.7-1.13) and out-fits were high for ‘balanced
meal’ (4.96), ‘ate less’ (3.07), ‘child cut size-skip meal’
(1.95) in the Odisha study [11] and for ‘rich meal’ (5.00)
in the Kolkata study [30].

The adapted 6-item scale into four-items was adminis-
tered in Delhi and Meerut slums [21, 22] with in-fits rang-
ing from 0.52 to 1.11 and variant out-fits (0.63-11.22),
particularly for ‘cut size-skip meal” and ‘nutritious meal’

Using the 9-item scale, the Odisha study [27] reports
item in-fits of 0.84—1.36, with high in-fit (1.36) and out-
fit (1.47) for the item ‘preferred food. In Maharashtra
study [28], in-fits were variant (0.62—1.29), largely owing
to erratic responses for the items ‘worried, ‘preferred
food; ‘hungry’ and ‘whole day. The residual correlation
between ‘smaller’ and ‘fewer’ is excessive (0.63) (Table 2).

GWP 2014 survey results [29] on internal validity
are available for the dichotomous 8-item scale and the
extended trichotomous 8-item scale with ‘hungry’ and
‘whole day’ (i.e. followed up by ‘how often’ questions with
three response options), all Rasch—Thurstone in-fit statis-
tics were acceptable (0.7-1.3), and Rasch reliability was
0.82.
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All nine studies reported consistency in ordering of
items corresponding to anxiety and quality of food (e.g.
‘worried; ‘preferred food; ‘limited variety’) being at the
lower end of the scale and the items relating to drastic
reduction in adult intake (e.g. ‘hungry’ and ‘whole day’)
being at the higher end of the scale. In between lie the
questions on graduated reduction in quality or intake
(‘food not want’ or ‘smaller meal’). Occasional overlaps in
ordering of responses to some of the questions are noted,
the most striking result being the item ‘lost weight’
(adult-referenced), while ‘personally eating less’ and ‘rich
food’ having very low severity in the Kolkata slum study
[30] and the item ‘preferred food” having relatively lower
severity than expected in the rural Odisha study [11].

Cross-cultural validity

For most items, severity of equally worded items was
comparable for domains pertaining to reducing quantity
of food reduced food intake, but not those relating to
worry/anxieties related to food budget and perceptions
of inadequate food quality (Table 3).

External validation

There was a positive linear relation that children from
food-insecure households have poor nutritional status in
studies where construct validity was established [19, 21,
28].

Discussion

Low in-fits for selected items across scales

In-fit statistics for one or more items in seven of the nine
studies where fit statistics were reported were not in the
expected range of 0.7-1.3, owing to either low in-fits or
extremely high out-fits on selected items [11, 21, 22, 27—
30]. Variant out-fits/in-fits were particularly noted for
items such as ‘worried, ‘balanced meal, ‘preferred food,
‘rich meal, ‘adult/child cut-skip meal, ‘nutritious meal’
These results show either poor interviewee or inter-
viewer understanding of the questions, proper wording
of items and, hence, a need for more robust pre-testing
and contextualization. A rephrasing of and elaboration
of the questions to arrive at suitable answers may help
improve the in-fits. Evidence on the ‘uncertainty and
anxiety’ items is mixed, demonstrating weak association
of the item with the underlying latent trait of experience-
based HFI in India and an indication that worrying about
food is not a common concept in all cultures and redun-
dancy of some ‘worry/anxiety’ items for deprived envi-
ronments [31].

Quality-related items are problematic
Major concerns emerge on items/questions related to the
‘inadequate food quality’ domain, adult or child specific.
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First, the ‘balanced meal” item may speculated to be not
applicable in the Indian low-income zones unless accom-
panied by relevant and suitable examples, due to lack of
equivalent expression for the phrase in the Indian con-
text. Attempts to replace the expression ‘balanced meal’
by expressions such as ‘healthy and varied diet’ (child-
referenced) or ‘nutritious meal’ (adult-referenced) have
also met with problems in some studies indicating the
need for care during translation in a well-understood lan-
guage. Additionally, including relevant indicators from
FAO dietary diversity score is suggested to help under-
stand (1) access to food and nutrient adequacy and (2)
capture information on source of meals. It is an impor-
tant step, since ‘balanced meal’ itself as a question leads
to deviant out-fits. Also, the score provides perspective
on agriculture—nutrition linkages, which are important
in rural areas.

Second, the item ‘preferred food’ is also problematic
based on both psychometric evidence and the research-
ers’ feedback, since the concept of ‘preferred’ food is
likely to vary according to culture and geographic origin
of people and also between adults and children. Third,
an attempt to capture the quality through items such as
‘rich food’ did not prove meaningful. Items such as ‘lost
weight, ‘personally eating less food’ in scales seem to
contradict the essence, and it would be useful to avoid
them.

Severe forms of food insecurity are uniformly cross-cultural
The items in the domain of ‘inadequate food quantity’
perform more or less consistently across all settings
and all scales and were inacceptable fit-statistics ranges
(0.70-1.30) in most cases, providing evidence that the
most severe forms of FI are uniform across all cultures
and also easier to relate to by respondents.

A challenging item across scales was ‘adult cut-skip
meal, and researchers [11, 22] have advised to split the
item for future applications, since the two behaviours are
supposedly different in practice. Similar results have been
reported by Derrickson for Hawaii [10] where the item
‘cut size-skip meal’ has been tested for inclusion on the
national scale and reported poor in-fit statistics.

Problematic child food insecurity items
There is limited psychometric evidence in the domain of
child food inadequacy and its consequences [32]. How-
ever, the consensus that emerges from literature and
personal feedback of researchers who participated in the
online survey is that child FI may not always represent
severe FI since reduction in children’s meals is possible
for reasons other than FI.

Nord and Cafiero [29] also caution against using both
child and adult items in the same scale unless child items
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refer only to much younger children under the age of five
due to the potential threat of the presence of a strong sec-
ond dimension differentiated by adult versus child items.
This explains why the child-referenced questions were
removed in the 8-item FIES.

Inclusion of follow-up questions should be based

on pre-testing stage

In the 4-item Delhi and Meerut slum studies [21, 22]
including the follow-up question ‘how often’ after the
combined item ‘cut size-skip meal’ served to improve
the validity of the scale. The Delhi study [21] also recom-
mended adding ‘how often’ follow-up questions to the
item ‘hungry’ Similar suggestions were proposed by the
Kolkata study [30].

Other researchers interviewed suggested that including
‘how often’ responses may increase respondent burden
and greatly complicate analysis. It can thus be suggested
that it may be useful to include such follow-up questions
in a research survey to explore the temporal patterns of
FI or it may be useful to include such follow-ups to the
most severe questions in order to extend the range of
measured severity upward. However, the final decision to
include follow-up items should be based on pre-testing.

Mixed evidence on cross-cultural validity

Items in domains of uncertainty and quality reduc-
tion, such as ‘worried, ‘balanced meal, ‘preferred food,
‘no food to eat, have different severities across different
scales and settings. Nonetheless, the 8-item FIES tested
across various settings and subpopulations in India did
find cross-cultural comparability, indicating that its prev-
alence rates will have little bias. However, the question of
equivalence of different scales remains unanswered due
to lack of adequate data.

Relevance of construct validity

Construct validation is relevant only if internal validity
and reliability is robust and a standardized set of charac-
teristics are defined for use across studies and only nine
studies have established the same. Reporting poor associ-
ation of experience-based HFI scales (with poor internal
validity) will misrepresent the information on construct
validity. Although the respondent in the majority of stud-
ies reviewed was an adult female member in the house-
hold, possible sources of bias in the surveys may affect
the validity of the scales, such as sex of respondent,
period of survey and choice of recall period, thereby
reducing comparability [32].

Recall period: 12 months or 30 days?
The survey period is also an important consideration in
eliminating risk of response bias due to seasonality and
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subsequent change in food habits, especially during fes-
tivities [30]. The shorter reference period may improve
recall. It is a good option when differences in food secu-
rity between the different seasons need to be studied.
Difference in recall periods should also be kept in mind
when comparing HFI prevalence using experience-based
HFI scales. In surveys conducted over a longer period,
like National Surveys, a 12-month recall period is better
since it reduces seasonality effects and improves compa-
rability across different parts of the country. A 12-month
recall period may be more relevant in those settings
where averaging out seasonal differences is necessary. If
experience-based HFI is transient or occasional for a sub-
stantial proportion of those who are food insecure, then
the difference between the 12-month and 30-day recall
period may be substantial. Based on the objective of the
study, the reference period should be decided.

Conclusions

This paper reviewed the internal reliability and validity of
19 studies using experience-based HFI in the India. The
following conclusions are based on this analysis:

First, experience-based HFI scales used in the Indian
context are internally reliable. To improve validation,
the following actions are suggested: (1) cognitive testing
of quality of diet items; (2) avoid child-referenced items
(FAO guidelines state ‘additional child centric questions
may be added to describe the context of FI among chil-
dren, but will not be used in the analysis of the 8-item
FIES scale’ [7]); (3) rigorous training of enumerators; (4)
addition of ‘how often’ to avoid overestimation of food-
insecure conditions; (5) split the ‘cut and skip’ meal item;
(6) use a standardized set of questions for aiding compar-
ison of construct validity across scales; and (7) apart from
evaluating the Rasch assumption of equal item discrimi-
nation, examine the assumption of conditional item inde-
pendence to eliminate the threat of redundant items and
of a second dimension in the data, such as households
with and without children.

Second, the survey recall period may be decided
according to the survey purpose and based on pre-testing
and duration of FI periods.

Third, it is critical to establish external validity of expe-
rience-based HFI scales with nutritional (anthropomet-
ric) indicators.

Fourth, equivalence of the scales across diverse set-
tings should be established to ensure comparability of
prevalence estimates across subpopulations, with similar
questions, scale and recall periods. FAO [33] provides a
method to compare this. The 8-item FIES, tested psycho-
metrically, for cross-cultural validity may be included in
large-scale Indian surveys that collect nutrition infor-
mation to further establish and test this equivalence.



Sethi et al. Agric & Food Secur (2017) 6:21

However, for the exploratory/pre-testing phase in
India, we do recommend including ‘How often’ follow-
up questions to all items; using standard thresholds for
categorization of raw scores and testing whether last
30 days/12 months recall period works best for Indian
settings. This will help to finally arrive at an FIES that is
most suitable to the Indian context—with the most rel-
evant questions, recall period and items requiring fol-
low-up questions, for inclusion in the DHS, after expert
opinion from a good representation of nutritionists and
related policy and advocacy groups under the aegis of a
nationally recognized body. Finally, India is signatory to
reporting progress against the agreed indicators of the
sustainable development goals (SDG). SDG indicator
2.1.2, i.e. prevalence of moderate or severe FI in the pop-
ulation, is based on the eight-item FIES. It is, therefore,
critical and timely for India to start an evidence-based
policy dialogue by including FIES in India’s national sur-
veys and invest. This should be preceded by harmonizing
the HFI scales and/or questions within the scale across
multiple surveys (NSSO, NFHS) to aid comparability
over time, to effectively support policy decision making
as well as SDG reporting.
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