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ABSTRACT

Introduction: Food insecurity is a major concern in low-income homes, and often leads to health issues. It arises 
when people do not have consistent access to adequate food to live an active and healthy life. A variety of measures 
are available to measure food insecurity, each with its own sets of advantages and disadvantages. The Food Inse-
curity Experience Scale (FIES) is the most recent tool designed by the Food and Agriculture Organization (FAO) to 
assess experiences associated with food insecurity. The tool has cross-cultural equivalence, validity, and reliability. 
The purpose of this study is to determine the Malay version of FIES's validity (content and construct) and reliabili-
ty. Methods: This cross-sectional study included 124 participants aged 15 and up from the Felda Bukit Cherakah, 
Puncak Alam, Selangor community (n=124). A panel of experts examined the questionnaire, followed by a field-test 
for clarity conducted among 20 selected subjects. The construct’s validity was determined using the exploratory 
factor analysis (EFA), and the internal consistency was determined using the Cronbach's alpha coefficient. Results: 
Content validity was expressed in interrater agreement (IRA) with 100% agreement. The content validity index (CVI) 
had a value of 100%, and factorial validity index (FVI) showed that majority of the experts allocated the domain 
for the correct items. Face validity proved that the Malay version of FIES was relatively understandable, simple and 
answerable. Factor analysis of the FIES questions revealed two underlying structures; Factor 1 (food uncertainty) and 
Factor 2 (quantity). Meanwhile, Cronbach’s alpha coefficient indicates that FIES had acceptable internal consistency 
(0.759). Conclusion: Our findings suggest that the adapted FIES measure may have some utility in assessing food 
insecurity in sub-urban settings. In conclusion, FIES is a valid and reliable tool to measure food insecurity among the 
Malaysian population.
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INTRODUCTION

Food security is a measure which indicates that food 
availability and accessibility are unaffected, stable, 
and fully utilised [1]. It is critical for meeting the most 
fundamental of human needs, such as ensuring that 
there is enough food supply for adequate allocation 
for everyone in a household. Food insecurity (FI) is 
known to exist in most countries around the world. This 
phenomenon is related to a constrained access to food 
which may happen due to numerous circumstances 

including financial pressure, education level, illness, 
low and erratic employment and food shortages. 
Consequently, food insecurity may negatively impact 
livelihoods and human development. There are about 
200 definitions of food security currently in use, to better 
understand and overcome the related issues. The most 
common definition is ‘Food security exists when all 
people, at all times, have physical, social and economic 
access to sufficient, safe and nutritious food that meets 
their dietary needs and food preferences for an active 
and healthy life’ [2, 3]

Based on the Food and Agriculture Organization (FAO), 
it is estimated that an alarming number greater than 800 
million individuals are experiencing hunger at a global 
scale [4]. This data was confirmed by global statistics 
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that one out of every three individuals suffer from 
malnutrition. Malnutrition is characterised as a state of 
being under nourished, have micronutrient deficiencies, 
and the presence of being overweight and/or obese 
[5]. In addition, a study [6], discovered that from the 
recent World Bank economic development data, food 
insecurity affects around 10 to 50% of the population 
in high and low-income families. Furthermore, the 
food security situation in parts of Africa and most of 
Asia appears to have worsened in 2016. This was 
particularly in disaster-affected areas and countries with 
macroeconomic crises that affected food availability and 
accessibility, through reduced importing capacity and 
rising domestic food prices [5]. Therefore, as a result of 
a high occurrence of food insecurity around the world, 
this issue was categorised as one of the health-related 
Sustainable Development Goals (SDG) developed in 
2016. In order to resolve these concerns, experts have 
identified five attributes related to an increased chance 
of experiencing food insecurity. They are the lack of 
education, low social networks, fewer social capital, 
decreased household income, and unemployment [6].

Malaysia isn't far behind in probing the challenges, 
discovering that the prevalence of food insecurity 
varies depending on the local community studied. Five 
major Malaysian subpopulations: Indigenous People 
(orang asli), adolescents/adults/low-income households/
welfare-recipient households, university students, 
seniors (the elderly), and migrant workers were detected 
with a prevalence of food insecurity ranging from 5.6 to 
100% [3]. The food insecurity prevalence in Malaysia 
is significant and known indicators have been shown to 
effect populations in both urban and rural areas [7]–[11]. 
The abundance of research done on food insecurity in 
Malaysia to date, had revealed that more than half of the 
studied population were affected by this problem [9], 
[12], [13]. However, most of the research done so far 
has not used standardize tools to measure the status of 
food insecurity. 

The Food Insecurity Experience Scale (FIES) is intended 
to assess food insecurity and is suggested by world 
organisations, such as the FAO, to track food insecurity 
among nations. Most of the local research done using 
a similar traditional assessment tool did not produce 
comparable data. However, due to the seriousness of 
this worldwide crisis, collected data must be comparable 
between countries. Additionally, the traditional tools 
have flaws to their features, such as a difficult-to-
understand response structure, a questionnaire that 
is too long to deliver, and questions that are tailored 
to measure psychosocial phenomena of a specific 
population (Westerners) [9], [14]. 

Currently, FIES is the latest measurement tool that 
produces comparable data for developed and 
developing countries. Recently, about 134 countries 
around the world have adopted FIES to measure food 

insecurity among their locality [6]. Prior to adapting 
the assessment tool to the respective native languages 
and cultures, the authors believe that validation of the 
research is vital. Researchers hope that the contribution 
of certain insights, could be beneficial in quantifying 
food insecurity among Malaysians. It may aid in the 
development and implementation of food insecurity 
policies in the future, which are currently lacking in 
Malaysia. To the best of the authors' knowledge, FIES 
may be the most recent measurement scale that is 
valid and reliable for the Malaysian demographic. 
Hence, this study aims to cross-culturally validate the 
Malay translated version of FIES among the Malaysian 
population.

MATERIALS AND METHODS

Sample
A cross-sectional study was conducted in Kampung 
Felda Bukit Cherakah, in the state of Selangor. It is a 
settlement site for individuals who joined the FELDA 
(Federal Land Development Authority) project in 1988. 
It is located in Kuala Selangor's Ijok commune, which 
is about 30 kilometres northwest of Kuala Lumpur. This 
palm plantation is known as Bandar Puncak Alam and 
experienced its initial development in the late 1990s, 
under the administration of a private corporation. This 
sub-urban region now has its own shopping facilities, 
a university, huge housing complexes, and retail lots. 
Dwellings for settlers, on the other hand, are still 
preserved as a traditional kampung in many areas. The 
existing population in this study area are more than 1400 
individuals and most of them are between the ages of 20 
and 60. This study was approved by the human subject 
review committee at the Faculty of Health Science, 
UiTM Puncak Alam (REC/228/19).

This study employed the purposive sampling method 
involving individuals aged 15 years and above. We 
excluded individuals with psychological or mental 
health problems. A total of 124 individuals were involved 
and the 10:1, respondent-to-item ratio was used as the 
rule of thumb for sampling calculation [15]. Data were 
collected at the Pusat Internet Malaysia (internet centre), 
Felda Bukit Cherakah during a health event. Prior to 
data collection, participants signed a consent form that 
explained the study's purpose and an assurance of the 
confidentiality of acquired information.

Questionnaire structure
FIES is made up of a series of eight questions. Participants 
are to answer ‘yes’ or ‘no’ to classify their food security 
status based on the following severity: food secure, mild 
food insecurity, moderate food insecurity and severe 
food insecurity. The questionnaire is founded on a well-
grounded construct of food insecurity and consists of 
three domains, namely uncertainty/anxiety, quality and 
quantity of food [16]. In order to collect data among the 
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locality in Felda Bukit Cherakah, the National Language 
and Translation Institute translated FIES from English 
to Bahasa Malaysia (the Malay Language). A direct 
translation and back-translation were carried out to 
check the correctness and accuracy of the contents. 

Statistical Analysis
Content validity 
Three validation steps were conducted: content validity, 
face validity and construct validity. As an expert 
community, four lay and four field experts reviewed 
the scale’s validity. The lay experts from the private 
sector consisted of a nutritionist, two dietitians and an 
academic with a background in psychological research. 
Two of the four field specialists are academics with 
doctoral degrees and specialise in food insecurity. An 
expert nutritionist from the Ministry of Health level 
was also involved in this procedure, as well as a Ph.D. 
student with a background in food insecurity research. 
To achieve a proper cross-cultural adaptation, content 
validity is an important aspect of the validation study. 
To assess content validity, three types of parameters 
were used: reliability or interrater agreement (IRA), 
content validity index (CVI), and factorial validity index 
(FVI). This procedure significantly contributes to the 
instrument's adaptation. Validity evaluation also help 
ensure that the questionnaire, which is in a different 
language, is easier to understand and respond to. This 
procedure was carried out according to [17].

Face validity
Face validity tests were used to determine how 
respondents felt about the content of a measurement 
and its items based the context of the measuring tool 
[18]. Participants were interviewed and given a face 
validity survey form to complete. They were asked 
to score the FIES's clarity and understandability. The 
measure's representativeness and clarity were assessed 
using a four-point scale.

Construct validity and reliability
Construct validity is the degree of consistency of 
a measurement instrument with assumptions.  The 
COSMIN (COnsensus-based Standards for the selection 
of health Measurement INstrument) panel defines 
construct validity based on the assumption that the 
instrument accurately measures the construct to be 
measured [18]. Prior to that, the Barlett test of sphericity 
and KMO (Kaiser-Meyer-Olkin) evaluated the items’ 
suitability for factor analysis. Factor analysis using the 
principal component analysis (PCA) was done to select 
the number of factors to be retained. This is followed by 
rotation in the factor extraction. Varimax rotation was 
chosen for this investigation because pre-runs produced 
the highest and lowest factor loadings. Finally, names 
were given to all of the retrieved factors based on the 
loaded items.

Cronbach's alpha coefficient was used to assess the 

reliability of the questionnaire. The values should 
be in the range of 0 to 1 whereby, the higher value 
indicates high intercorrelation between the items. This 
analysis depicts the question’s characteristics and their 
relationship. It is used to determine whether a question 
should be deleted or retained [19, 20].

RESULT

Content validity
Interrater agreement (IRA), content validity index (CVI), 
and factor validity index (FVI) were used to evaluate 
content validity. Outcome of the content validity is 
tabulated in Table I. Interrater agreement was 1.00, 
which indicates excellent reliability of the measure. In 
addition, the total scale content validity was also 1.00, 
which is above the cut-off for an excellent level of CVI 
(0.78) [21, 22]. FVI of the eight items in the FIES were 
correctly denoted to the respective domain by the panel 
experts. 

Table I: Content validity of FIES

Content Validity 

Expert Review

IRA 1.00

CVI 1.00

Face validity 

Understandability 1.00

Clarity 1.00
Content validity (expert review and face validity). After translation of FIES done, the Bahasa 

Malaysia version of the questionnaire underwent content validity via expert review and face 

validity. experts need to rate the representativeness and clarity of the scale to calculate IRA 

and CVI. For face validity respondents need to rate the understandability and clarity of each 

item.

Face validity
Face validity involving 20 individuals had shown that the 
translated version of FIES has excellent understandability 
and clarity (100%). 

Dimensionality verification (Construct validity)
Correlation among items must exist as a precondition to 
factor analysis. Table II shows the correlation between 
variables and significant correlations are indicated in 
bold. From the correlation, we can hypothesise that 
there were at least two subscales that could be formed 
from the items in FIES. Several tests, such as, Kaiser-
Meyer-Olkin measure and Barlett’s tests are essential 
to determine whether factor analysis can be performed. 
Test results are illustrated in Table III. The value of the 
KMO test is 0.744, which meets the Kaiser’s middling 
criteria. Hence, factor analysis was feasible. Bartlett’s 
test has also shown a significant level (p<0.001), with a 
large chi-square value (267.223). Thus, this proved that 
the variables can be analysed for factor analysis. 

The application of Exploratory Factor Analysis for 
124 individuals of the sampled population confirmed 
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Fig 1: Exploratory factor analysis—eigenvalues (VARIMAX, gamma 
= 1.0000). Scree plot was observed as a way to identify the distinct 
breaks between the steep slopes of the larger eigenvalue with the 
smaller one. The points were located above the straight line of the 
factor curve identifies the number of factors to retain.

The two factors were named according to the variables 
with a high loading value for respective factors. From 
Table IV, Factor 1 was loaded with a mixed theme of 
variables. Therefore Factor 1 was named as ‘Food 
Uncertainty’, which can portray the different themes in 
the context of the variables. Factor 2 had variables with 
a consistent theme which is quantity. Hence, Factor 2 
was named as ‘Quantity’. 

Reliability
The overall alpha value of the eight items (124 cases) 
was 0.759, which indicates that the scale has good 
reliability. As a result, the eight FIES items all measure 
the same latent construct. Additionally, it was useful to 
examine the coefficient in Table V, in order to assess the 

Table II: Correlation matrix of FIES items.

S1 S2 S3 S4 S5 S6 S7 S8

S1 1.000

S2 0.300 1.000

S3 0.329 0.518 1.000

S4 0.347 0.437 0.443 1.000

S5 0.342 0.331 0.209 0.137 1.000

S6 0.279 0.349 0.313 0.464 0.217 1.000

S7 0.206 0.260 0.337 0.308 0.303 0.511 1.000

S8 0.175 0.219 0.097 0.177 0.143 0.626 0.331 1.000

Correlation matrix of FIES. Prior to analyse by EFA, variables in the scale need to be test its 

correlation to test H
0
; no correlation between two variables. From the table result significant 

correlation were labelled in bold, thus H
0
 is rejected. 

Table III: Tests of matrices (KMO and Barlett’s test).

KMO and Barlett’s test

Kaiser-Mayer-Olkin (KMO) value 0.744

Approx chi-square 267.223

Barlett’ test df 28

Sig 0.000
KMO and Barlett’s test. KMO is a sampling adequacy test in which it measures the strength 

of partial correlation coefficient among items. Meanwhile, Barlett’s test of sphericity is used 

as for confirming identity matrix. All criteria are met that can proceed to factor analysis. 

the hypothesis. As shown in Table IV, the two factors 
explained that 55% of the cumulative variance has the 
eigenvalue of more than one. Moreover, according to 
the scree plot in Fig. 1, it would be best to consider two 
factors. The maximum variance approach was used for 
an orthogonal rotation of the factor-loading matrix, in 
order to better observe the load relationship between 
the factors and variables.

Table IV: Exploratory factor analysis – rotated loading ma-
trix (VARIMAX, gamma = 1.0000).

Item Factor

Factor 1 Factor 2

FEWFOOD 0.844

HEALTHY 0.772

SKIPPED 0.662

WORRIED 0.450

WHLDAY 0.859

RUNOUT 0.819

HUNGRY 0.636

ATELESS 0.424

Eigenvalue 3.224 1.183

% of total variance 40.300 14.782
Exploratory factor analysis – rotated loading matrix (VARIMAX, gamma = 1.0000). The 

application of EFA produce of two factors can be retained. Then to verify the components, 

orthogonal varimax rotation was used. The variables were refined by fixed threshold value of 

factor loading equal to 0.40. 

Table V: Item reliability statistics.

Item Mean Std. Devia-
tion

Item total 
R

Excluding 
item alpha

WORRIED 1.718 0.578 0.340 0.723

HEALTHY 1.532 0.501 0.555 0.567

FEWFOOD 1.629 0.485 0.592 0.545

SKIPPED 1.766 0.425 0.438 0.646

Alpha value Factor 1 0.688

ATELESS 1.815 0.448 0.372 0.724

RUNOUT 1.903 0.297 0.573 0.527

HUNGRY 1.895 0.308 0.546 0.540

WHLDAY 1.960 0.198 0.459 0.630

Alpha value Factor 2 0.669

Item reliability statistics. This table shown Cronbach’s alpha value for each of the items in the 

scale. The alpha value for each factor also were shown in the table. 
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contribution of a single item to the scale. It is key to note 
that the internal reliability of items to their respective 
variables was acceptable, whereby the alpha values for 
Factors 1 and 2 were 0.688 and 0.669, respectively. 
Both factors' corrected item-total correlations were not 
within the negative range, and their values were not 
near to zero. This data indicates that the items were 
well linked to their respective factors. Meanwhile, Item 
‘WORRIED’ and ‘ATELESS’ had lower values of total R, 
while without both items, the alpha value increase.

DISCUSSION

FIES was first translated into Bahasa Malaysia using 
a proper method of translation by a professional 
institution. A cross-cultural validation process of the 
translated FIES included content validity assessment, 
followed by dimensional verification via exploratory 
factor analysis (EFA).  These processes evaluated factors 
underlying the scale’s framework.  Finally, the test of 
reliability was determined through the Cronbach’s alpha 
coefficient. There was a linear process and a proper 
validation procedure for a cross-cultural adaptation 
of the measurement scale (survey). The cross-cultural 
adaptation is a crucial procedure to ensure proper 
linguistic and cultural translation. These kind of 
translation helps to maintain content validity at the 
conceptual level across cultures. This structured and 
verified translation process is more convenient than 
having to develop new measurement tool [23]. 

Based on the current data, the Malay version of FIES was 
cross-culturally valid with excellent level of IRA and 
CVI. It was indicated that FIES was translated well with 
no changes in sentences or terminology. Every item in 
the translated FIES was completely understandable and 
clear of its context. The findings of this study agreed with 
those of prior studies, implying that FIES, which had been 
modified to a wide range of cultures and languages, was 
impressively valid and dependable across all nations, 
including those in Southeast Asia [24]. In fact, the FIES 
has been translated to over 200 languages and dialects 
to date [25, 26].

The construct validity of this study was investigated 
utilising the EFA and PCA. Based on factor analysis, 
the eight items showed the presence of two underlying 
components. These components were selected with 
consideration of several criteria to determine the number 
of factors to maintain; eigenvalue >1, cumulative 
variance and scree plot. The current finding is in line 
with [27], which used EFA and CFA to dimensionality 
analyse FIES. Their findings revealed that FIES has two 
factors (components) that underpin the scale's structure.
These two factors refer to two different aspects of food 
security. The first factor is named as ‘Food Uncertainty’. 
This factor is made up of a variety of psychological, 
qualitative, and quantitative aspects that can influence 
the severity of FI episodes. When a person experiences 

food uncertainty, the individual often manages aspects 
of the food supply unrelated to numbers and quality. This 
subsequently influenced their dietary intake, as concerns 
arise about not having enough food to eat, unable to eat 
nutritious food, consume a variety of food, and reduced 
food intake. Meanwhile, the second factor was named 
as ‘Quantity’. This factor is related to the quantity 
component of food insecurity which characterized by 
individuals who ate a small meal portion and skipped 
meals. These individuals will eventually live entire days 
without eating.

Furthermore, the Cronbach's alpha coefficient was used 
to measure the FIES' internal consistency. The overall 
item alpha value was found to be 0.759, indicating 
that FIES had good internal reliability. The results of 
this investigation were congruent with those of a prior 
study that evaluated the reliability of FIES using the 
same coefficient. FIES was a trustworthy tool to test 
FI, since the alpha coefficient of the eight items was 
0.927, indicating a reliable method to measure FI [27]. 
Furthermore, a validation study among food bank users 
in Germany found FIES to be highly reliable, with an 
alpha value of 0.878 [28]. 

Reliability of each item with their respective factors 
were also analysed (Table 5). Internal reliability among 
the items to the respective factors were found to be 
reasonable. According to [20], the alpha value is fair if 
it falls between 0.67 and 0.87. As mentioned earlier, the 
alpha value might increase without the items ‘WORRIED’ 
and ‘ATELESS’ for the respective factors. However, the 
increment of the alpha value was drastically significant 
(+ 0.04 – 0.05). Therefore, both items were maintained 
at the respective factors. This outcome is verified by [29], 
which claimed that refining the previously set items is 
not only about obtaining maximum reliability. It is also 
about determining the complimentary item towards each 
other and symbolising the potential interest structures. 
FIES was also based on prior studies using experience-
based measures of food insecurity, such as HFSSM and 
ELCSA. Both metrics have been shown to be reliable in 
a variety of sociocultural settings [6].

CONCLUSION

Multiple experience-based food insecurity measurements 
have been adopted in various locations and situations. 
The aim was to analyse the effects of specific food security 
efforts and development programs, with the ultimate 
goal of eventually assessing food security at the national 
level. It was critical to have a well-established scale that 
is well-constructed, dependable, and accurate, since it 
is used to assess global sustainable developments. In 
continuity of the effort, the current study also advises that 
the questionnaire be further analysed using the Rasch 
model, which was also recommended by the FAO for 
analysing FIES data [4]. The current study demonstrated 
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that FIES is a measurement tool that is cross-culturally 
equivalent in providing comparable FI data. It offers a 
one-of-a-kind opportunity to determine the prevalence 
of FI across countries using a single parameter [28, 30]. 
Concisely, this proper individual-level validation of the 
FIES in Bahasa Malaysia could be a pioneering research 
demonstrating that FIES is a valid and accurate global 
FI measuring instrument for determining the severity 
of FI in the Malaysian population. The questionnaire's 
suitability for assessing family FI bodes well for 
improving food and nutrition monitoring systems and 
screening relief programmes. Nevertheless, additional 
research is required to develop and validate the tool for 
specific population subgroups. 
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