CHAPTER 2

LITERATURE REVIEW 3 ’

2.1 Introduction \/

Chapter 2 discusses the fundamental theory invol 'ncis s‘udy. A few studies

and theories related to the development of food poiso pre eWc’)gramme are

Yq
deliberated. Sidek and Jamaludin (2005) argues @mture Vi isfngée}sary as it
. X

underpins the research direction. Previous Iité?w anal,& aims/'to recognize

important themes of the research area (CrEWOlz)‘f\Th uthmﬁins the literature

review by defining food poisoning, explor food pois@ning tr@l worldwide and local
AN
and subsequently discusses the prev. e eg c)éﬁw the issues.
]
In addition to literature qu incorperati ofg&j theory is crucial. Fox et al.

N

(2014) argue that the inco oWof t*oret aI ubd.t%pmnings in research may prevent
xpla n

repetition of previously e d con\ d d./ lows a rigorous examination of the

phenomena to be sﬁ{d. ur lerm , the@ of theoretical framework provides the

N
rational of how @y t]e fes la'is ﬂ?%{a conducted and it allows transferability of
O
research prze{%(oss }h yn S @et al., 2014). With this respect, two theories or

b4
models were employed in this stEg’§~The first theory used was Health Belief Model of

AN

whic Model describes belief variables that aim to find explanation of why some
& individuals embrace health — protective behaviors, whilst others are unwilling to
(McArthur et al.,, 2006; Rosenstock, 1974). The second model was the Sequential

Iterative Modelling (SIM). SIM was used in the module development
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of which this model emphasizes three elements of effective; efficient; and engaging
(Milano & Ullius, 1998). Both models will be elaborated in the next section.%EEer with
other health promotion models. It then outlined a few strengths and li ﬁ@ﬂs of each

theory. The subsequent section is a review on previous related stud*ﬁ)n.food poisoning

2.2 Food safety: Definition '
Food has become an energy source in our life eating has b Te ;e;.@f social
0

interaction. The increase in demand for food in omet)‘ch S p shedv;tﬁ production
massively and with this regards cleanliness awg c an é&Abdul Mutalib
et al., 2015). The assurance of food saf@not ent ne eﬁht only. It covers the

entire food chain from seed or Ilve ock, thro wes r)@*formulatlon, packaging,

distribution, retailing, domestic s d fﬁally asu n (Dudeja & Singh, 2017).

In the principles of ‘halalan \a’ fi ONm:f does not only protect the food
ect c

production process but @i

and its possible intervention.

o lum 1!ro armful constituents (Syuhaida et

|on (%&6) defines food safety as the assurance

I, 2018). Codex Ali rius o
that food will Eﬂ;&' heQétQ' d and/ t ding to it
at food will no con W is prepared and/or eaten according to its
%

intended use C 003 J
context in eblol ogl ,eh

%lcal hazards have\ga:ome the most prominent reason for food poisoning

rm@.}elements or what are called as hazard in this

emtéé\and physical hazards.

w This includes the microbiological safety of the food consumed. Common

Qlologlcal that is associated with food poisoning are Salmonella sp., Escherichia coli,

Bacillus cereus and Staphylococcus aureus (Al-Mamun et al.,, 2018). These
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microbiological hazards can emerge from the food source or the failures of the hygiene (Al
—Mamun et al., 2018). On this premise, it is hard to identify the source of infﬂWether
the food poisoning is foodborne or from personal hygiene failu&%‘wce, good
measurement control should be implemented from the early point until the consumption in
the food chain that is by eliminating any hazards at the source ( eg;ngh, 2017). A
few food safety systems are developed and recognized orw and one of them is
Hazard Analysis and Critical Control Point (HACCP) icr@f food safety
management, the food personnel or food handlers thatsare involved i hf p;megggs in the
food chain should be aware of their role and respepsibility in ote&iqhg\ food from

ions g&ome directly or

e@éially in controlling

)@w}perations that they are
N,

Iabof‘ates e«con of HACCP and food safety
AQ’
’ N

s>

contamination. Therefore, those who are invq@ fo

indirectly in contact with food shou\ ell —

microbiological hazards to appropriae%/el wit \pe
performed. For this purpose, the %
training in the subsequent para@

:

- Q

2.2.1 Food safety: anagpm stemé
h fé§0 ften involves the quali fth
The mana &ant ystem "opl s&)t often involves the quality assurance of the

food processing-\Th err:ja e i@ describes the control, evaluation, and audit of
n

_ 4 ~'\‘ _ . :
the food p. wg syste -Srdemze achieve a certain standard for food production, the
4
qualityamanagement for each staﬁg?)f agro-food chain is very crucial (Rosak —Szyrocka &

20). With this regard, quality assurance systems such as good practices and

A )
@1 Analysis and Critical Control Point (HACCP) are applied for assuring food safety.
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These two food quality assurances are the fundamental element that every food
manufacturer should achieve first (Rosak — Szyrocka & Abbase, 2020). \Y~

The good practices are described as activities of the quality ass@at ensures
food products and food-related processes are consistently controlled.in order to assure the
quality procedures in food systems (Rosak — Szyrocka & Abbﬁ;t;). Similarly, to
standards, good practices also can be categorized with aWtheir purpose that is
private and public good practices. Public good practi e prot c’in e consumers
whilst private are more wholesomeness whereby it ngtonly protects niu-r}egﬁut also

the brand reputation and consequently the remunerative business. osak\?Szyrocka &
Y/

Abbase, 2020). Overall good practices have the in;nt'q% \vide %@Gmers with safe

and quality products. Nonetheless, Ra@l. (20 SS at among the good

practices that are implemented by th@%j indus \rﬁn 0 m integrate consumers
N
mer

within them. This could be the Ia% conaj S ouI{id:/ga?integral of the food system

due to its vital link between re?% hom& (Raspor @2013).

Apart from the go% ices, H JdP'aQ) provides a framework to the food
il &
manufacturers on m&&risk.]’@ manqéﬁent is solely based on the identification
i

&
qod é)@ and the control parameters. The selection

of the critical con oint alon
@
4
of the critical gontro oin&zyh cont@ymeasure are largely depending upon judgment
' 4 .
5@35 the relativé ns@osak - Szyrocka & Abbase, 2020). Furthermore,
N

that does
] ;\ = ¢ microorganism  detect
orenn\e I.  (2018) emphasize that pathogenic microorganism detection and

i u@on has become the vital area in food and water microbiology. The ability to

ontrol microbial food safety risks has clearly benefited from the knowledge pertaining to

the types of pathogens found in food and the effect of environmental condition on the
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behavior of those microorganisms (McMeekin et al., 2006). Due to this, McMeekin et al.
(2006) proposed that microbiological risk assessment tool development i*&m’ed to
prioritize risk elimination or containment throughout the food chain in ﬁ‘@tion to the
objective of the HACCP objective that is to ensure the appropriate?ziof controls are

implemented. \/

From the food safety management discussed a ve,?"(e is clearly lack of

consumer involvement in the system. Consumers may ble to'comprehend the good
manufacturing or retail practices in general as wel applying th c?ntr@)\ easures
according to the critical control point along the foodwprocess. | |t|onszrmplemented

food safety guidelines are not purposely des qu,z in \1 e co ers, hence this

[%r
could be the gaps in food safety knowl@ardmg an@@ especially at home
(Feng & Bruhn, 2019; Young et al., %Slvaram m t@ZOlS Chow & Mullan,

2010; Byrd — Bredbenner et al., sta net c(20%Q utllned that the major tools

for food poisoning preventio ;I er sanitati nd disinfection education and
er with c

appropriate supervision,% ‘

ti u@lb'lnvestlgatlon of food poisoning
outbreaks. The autho Mstress‘ed\cons s should be informed and follows the

&

qlture@oking and control measures designed in

basic instruction ﬁn\to age, t

S;

'
preventing fo ontaminatior) ( usta.@y et al., 2014). Furthermore, other researchers

4

supported: ivery in mafion,é\ ation or advice to the role across the food chain

)
IS nec r the food controIE;?tems (Raspor et al., 2013).

‘%ufﬁment product information can lead the product mishandling at the later stages
@'food chain that can contribute to food poisoning and it is crucial that consumers

should be well informed and aware about the food safety principles (Raspor et al., 2013).
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Hence, in the following section, the author will discuss the element of knowledge, attitude,

risk perceptions and environmental assessment with regards to consume’\geventive

behavior towards food poisoning. :(’)

2.3  Food safety knowledge: The concept and impact tQJ:ood poisoning

preventive behavior ? ;

Consumer’s knowledge on food safety is as a\Qrsa exposure to

information sources and personal effort in obtaml%matlon (Mc o'sh l\aT 1994).
t

-\
Consumers’ knowledge on food safety is associated heir eurre eha\r(cr which can
Y/

ehavior is safe

aveéghllghted that many

galkaf et al., 2013; Ruby et
N

al., 2019a). Nonetheless, there i dem strat<0 at consumers acquire food
safety behavior does not nece mprﬁe}r: @ﬂond and Griffith, 2003).

affect their willingness to change behavior,if th p

(Kennedy et al., 2005; Al-Sakkaf, 2(&&}w stud

consumers were unaware of the ba3|c ules of foo ¥

=
QD
—
Aéq

Ruby et al. (2019 w st ha} ons lrs o frequently prepared food at home

were more likely to Netter kn\edge o@ﬁd safety in comparison to those who

seldom prepared heL)(}!Iy routine that helped them construct their

self-efficacy rds” prepari se.@:tmg safe food. On the other hand, Evans and

Redmond agree trﬁ");oug{t- hey might be no significant association between

knowl e and actual food pre?;?nve behavior, an insight into consumers’ knowledge
de information on whether the consumers are aware of food safety practices.

From the discussion, the author found that knowledge does not directly impact

consumer’s preventive behavior. With this regards, further review on the relationship of
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knowledge and behavior was performed. The relationship between knowledge, attitude and
behavior was first acknowledged by Schwarts (1975) in a nutrition study amang the school
students. He proposed four types of relationships namely: (i) knowl hs directly
influenced by attitude but not directly influenced by behavior; (ii) knowledge and attitude
influenced each other at the same time; (iii) knowledge anwxz independently
influenced behavior and (iv) knowledge shared direct and i diRl’HﬂuenceS on behavior.
To prove on these relationships, a study on health educati odel Wne education
demonstrate that individual’s behavior was depenwis or her k V\?ea‘&“ﬁ‘ which
such information would lead to a change in attitudésand rew[éjﬁ)eh;mral change
| | I AN
(Rennie, 1995). However, this was contradlcwv/ Hgin 5) @Tm et al. (2016)

that argued knowledge and attitude w ﬁﬂ)ositive i en@ﬁand knowledge and

behavior did not share a positive rela@ﬁip_ \Y ,Q\
N
It clearly demonstrates t Iedﬂe of foed 4{5& itself may have a direct
iffere

association with preventive b@ Tr n %ay be caused by food safety
incidents and public he ts. F‘QD}

in L;ée(,;aao et al. (2012) found that most

consumers had low Wge cp Safe w and those with children were more

&
concerned about @bqln [ tox pn&(}vﬁ communicable diseases namely SARS and
% 4
HIN1. Furthe@ onsul:er with Iess.knowledge were more likely to distress towards
' . _ .
food haza due to assr'medte-reports (Jin & Han, 2014). On the other hand, Liu
N

-

and MQQ found that the efféct of food issues on citizens’ food safety worry was more
i among residents with higher education level. This was supported by Losasso et
I. (2012) that demographic variables such as educational level as well as gender have a

significant effect on consumers’ food safety behavior.
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The authors have discussed the impact of food safety knowledge on consumers’

preventive behavior. Although a few studies suggest that knowledge may no{% a direct

impact towards food poisoning preventive behavior, food safety knowlﬁ&@ether with
W

attitude may have a positive impact on consumer’s preventive behavi ith this regard,

the author attempts to explore attitude variables and how this variable impacts consumers’

preventive behavior on the following section. ? .
2.4 Food safety attitude and risk perceptlo ct on foad po 7|n ventive
behavi -
ehavior ‘.
&

Attitude refers to individual feeling wl)cn @ﬁ)o d sajSEEnd it describes

the amount of effort consumers put m@ condu ds handling behavior
(Ruby et al., 2019b; Soon et al., 202 by &?b) @ﬂbes the combination of

attitude and personal importanc od safety l ezzé?ce individual’s behavioral
intention (Ruby et al., 2019t%idlt %pjc;l Ampact of attitude depends on
individual interest, social ICation !:d I.P e & Krosnick, 2017).

It is demonstr Mat at| u ng nowledge increases the likelihood of

performing a cer v or, ]an e(}msumers who are more aware of the food
g o

quality, posse d kn safety or food integrity when buying food are
more I|ke pt food gleﬁ |ce when preparing food at home (Mihalache et al.,
2021, im I,2016) In afew\PzRP (knowledge, attitude, practice) studies, attitude was

to be associated with knowledge (Lim et al., 2016; Ruby et al., 2019b;

ihalache et al., 2021). Knowledgeable consumers tend to act and behave in manners that

affirm their knowledge level and vice — versa, thus, knowledge level is a crucial factor in
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indicating the association between attitude and practices (Zanin et al., 2017). Sani and Siow

(2014) posit that when individuals have adequate information on food safe%q become

knowledgeable about its practices, it is possible to translate such knows&)uring food

preparation and handling.
In addition, attitude also represents a set of beliefs that c@ediator between

knowledge and practices (Ruby et al., 2019b; Soon et al., OZWitude IS described as

how consumers view something favorably or unfavora an ext ho person likes
or dislikes an object and the degree to which the t is liked or I'keq.ﬁhner &
Wanke, 2002). Attitudes can be emerged from th rlenge rmedqa-s a result of
consumers’ knowledge and beliefs (Maio\, 0) g\vre one of the

determinants of behavior. Attitudes pr@ con su 0 cﬁ‘n behaviors (Gross,
2005), and although the relationship between att Wj ;@ﬁor is not clear (Maio &
Haddock, 2010), it can give an md«%bou?how nsuzg‘?feel about certain practices.
Consumer attitudes, particul r o fety, uence behavior (Redmond &
Griffith, 2004), and study% des canr'give'l s to why some food safety practices
are implemented. Thi Nbe lertFNplal at consumers who exhibit high food
safety knowledge d fo yb régr demonstrate a positive attitude (Soon et
al., 2020). K 20 ) emo,@rrated that 29.1% of the effect of the knowledge
on food s actlce w Jdlate;gi- y attitude among the school children. Similarly,
more t n 75% of the food safet ehaV|or was mediated by attitude towards food safety
verS|ty students in Malaysia (Sayuti et al., 2020).

Understanding consumer’s risk perception towards food poisoning prevention on

the other hand, is complex due to their perception of risk may be equivocal (deAndrade et
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al., 2019). In addition, people tend to be overly optimistic about risks, especially those who
think they are in control (Miles & Scaife, 2003; Weinstein, 1989). This phenomenon is
known as optimistic bias and is represented by the belief that individual a(ﬂ}s prone to
experience negative events or risky situation than their peers (coworkers, friends, and
family) and they believe they are subjected to more positive conseguences than their peers.
Weinstein (1989) argues that this phenomenon occurs due cWe error of estimation
risk by comparing ones with high — risk stereotypes. —opti thic individual tends
to neglect health preservation attitudes and prac%jhe consumets’ 'foz)%gisoning
preventive behavior might be shaped due to the fee of familiari w@i\he place, in

addition to a heuristic feeling of affection and sogial i Fisch Frewer, 2009;

—%

Tiozzo et al., 2018). Therefore, this feeli %y impo ateré‘nfidence in the food

premises, and as a result, the risk p{r_gstion IS Wat q,{hscher & Frewer, 2009;

N
Tiozzo et al., 2018). ‘% “« Q-
\ 4(/
It is postulated that

isk’c mm icat'g, should raise consumer’s risk

%ak}}l',

\ &
considered when for ing efflsctl isk c@funication is to understand consumer’s
| | N |
belief, perception N(no Ie‘ he ca’@lumcatlon topic. A study on consumer risk
% ’
@' ampylobact iosL£a.nd domestic food safety argued that consumers
' -
'who perc Wmselves ss-§usceqt-| le to campylobacteriosis and least knowledgeable

)
on food,safety exhibited low adﬁ;%nce to food poisoning mitigation measures (Bearth et

perception without caus ety (? ). Other element that should be

perception rel

l.4 . This might be due to lack of perception of being endangered by specific behavior
@n be the drive for behavioral change (Schwarzer, 2008). Furthermore, consumers

should be able to perceive the food poisoning problem to increase the willingness to pay
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attention to communication about food safety and initiate food safety behavior intention

Having to know the consumers’ risk perception also assists in idaw effective

(Bearth et al., 2014).
intervention to improve their risk perception and awareness to s food poisoning
prevention. For example, the application of personal kitchen a% ssess consumer’s

safe food handling behavior can be a promising strategy i iWing their food safety
e.é}

knowledge and behavior (Bearth et al., 2013; Bearth 4). Anothep example that

L 4

can be illustrated by incorporating risk communi@ from Bear ei al 14) and
Bearth et al. (2013) whereby these studies incorporating cug rémipders at-the point of
Y

unsafe food handling behavior execution am% on%im\\rho identified themselves

owle fo@&afety who might pay

n
less attention to latest information reI@gjo fooﬂi&;. &'\
E 2

The studies clearly stipul consumerwith @%t‘we attitude and high — risk

perceptions are able to transf@d ?M:ﬁto effective hygienic practices.
in ns

Thus, focused interventio% ping } u ?JS Qude and risk perception is not only

\ 4(/
necessary but import&t\&gnsuripg onsu not only possess head —knowledge of
food safety but uEdb%md ov? nsf rf this knowledge into practices (Zanin et al.,

2017). Q XY,
W ’““Q)’
In , CONSUMers

-Folesw(n- andling the food after they acquired and influence
N

the sum{ in are impacted by\:gir knowledge, attitudes and risk perceptions that result

as ‘intermediate cook’; a group with sigfiifi

elayiors and actions. It is demonstrated that consumers who possess these elements may

influgnce the food safety practices among the food vendors. The interaction between the

food vendors and consumers in food safety assurance is significantly important as both are
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the main actors in the food supply chain (Nordhagen et al., 2022; Bass et al., 2022). This

2.5 Food safety risk mitigation: Using consumers to persuade %_vendors to

prepare safe food \,

The food poisoning risk can be exacerbated by EW source of the food

will be discussed in the subsequent sub section.

consumers choice either from the street vendors or the arkets We handling of

food at point of sale seldom complies with the foo é&gmdell es ( ai %%.E) Thus,

(raw ‘fo d) to the p‘{oductlon and

at hﬁ S necessary to

. With this respect,

reducing the risk across the food chain from the “fa
subsequently distribution to the preparatlo and

reduce the negative impact of food co %Jn (Bas

building a strong relationship betwe su e r by using consumer to

persuade food safety practices a

4/

N,
ve or may beﬁflual to improve behavior

on both sides (Bass et al., 202%; .,.2019). \A,

WHO have regar% sumers’ as e:!fln ood safety gatekeeper (Milton &
Mullan, 2010); henc ole cﬁn\tend@ the potential ‘agent of change’ in the
food supply chai eva in plra)o for a positive ‘food safety culture” which
subsequently ences f n ers.é.d food vendors (Bass et al., 2022). Hence, for

this to hap: tshould el era between them. There are a few studies enlightened
the ex ¢ of consumers’ trustm:? influences consumers’ willingness —to — buy based on
afety judgement. One example from Kenya investigated consumer’s judgement

f buying kale from wet market by providing fact sheet that promote safer kale purchase

(handwashing, glove, proper storage) at the point of sale (Lagerkvist et al., 2015). The
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field experiment observed that, customers in the intervention group (those who were
provided with information sheet) in comparison to those in control group (whom did not
expose to the information) reported less perceived risk and higher volitio (@trol, which
led them to choose vendors who had taken measures (Lagerkvist et %). They were
also willing to pay more for safe kale consumption (Lagerkvi$015). Similar
findings were observed from Chalak et al. (2019) in their, ch&’ experimental design
research whereby consumers preferred to buy ‘shaw from the strget vendors in
Lebanon whom possessed food safety certificatio ai et al. (2 ?’) agquenoted
S

consumers in China were most likely to choose trace milk that was related to associate

~
certificate issuer. \3 \ S‘

The three exemplars discusse\@' exhib @umers’ food safety

judgement depends on vendors’ foo&%ety ini 1\Ves$r r)a{}i'ces which subsequently
N
develop continuous trust in the to sgfegu theiQ%Bod consumption from any

contamination. Trust was fou@the ar ante@%nt in food safety risk perception
in meta-analytic review % ed b):,l;a_rjs.tl &./QZOZO). Consumers who trust their
suppliers subsequentl Mreduqe t\mounxé/other information they need to believe
that a given food ier o fo‘o yctz’;sgsgr% (Nardi et al., 2020). For instance, a lot of

4
consumers re ¢ ean’\ﬁr)ea 1 Vengofs or stalls when buying food in the market in

Nigeria o cleanliness -ﬁ/vas';?een as the appearance of the vendor, stall, and
N
In

surrouuq\ » that include aspea'gjrelated to food safety (e.g., not placing goods on the
flo%rdhagen et al., 2022). A similar prioritization of aesthetic appearances of

leanliness as the social indicator of food safety was observed among street vendors in

Ghana (Rheinlénder et al., 2008). Besides that, consumers in Ethiopia, South Africa and
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Brazil set cleanliness as a marker of health when buying foods from the street vendors and
dining in restaurants (Trubswasser et al., 2021; Dastile et al., 2017; Passos &W?).
Previous discussion has identified cognitive and psychosoci &anents that
influence consumer’s food poisoning preventive behavior that subsequently underpinned
the need to empower these elements among the consumers in ordegto select clean and safe

food vendors. Hence, leveraging consumer demand to i ere vendors’ food safety

behavior is promising. With this regard, the subseque ion ela olate n the related

theories that incorporate both cognitive and soma%ksand its inte c?on m‘ﬁ"un The

strength and lack of each model were then discussed Imythe fo ectloq~
NGRS

2.6 Theoretical review C) 0\ 4‘

The use of social cognltlve m wou @e’fowa e)@mnmght in implementing

N
a behavior and bridge the dlscrep kno adge<o behavior (Chow & Mullan,
2010). Food safety behaviors dgag%b e influenced by cognitive and
or social factors. Hence C|al n|t| o were incorporated in the research

d ha s. (Chow & Mullan, 2010; Milton &

of food safety amon&rwmersl an
Mullan, 2010; H M\ I/ 2015; Roa)@mati etal., 2016). The wide usage of social

cognition mo elated to/food safety.icludes Health Belief Model (HBM), Theory of

<

Planned : (TP Hgalth tion Process Approach (HAPA).

uent discussion wﬁ‘c}:?)e focused on the related model used in developing an
d I module. For this purpose, three models will be elaborated that include

E model, Sequential — Iterative Model (SIM) and Educational Model ADDIE.
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2.6.1 Social Cognitive models

2.6.1a Theory of Planned Behavior (TPB) :(‘)

Theory of Planned Behavior (TPB) emphasised a person’s intention and consequent
behaviors depend on combinations of his or her beliefs relate consequences of the
action and likely important reactions of other referents. The m adds in the degree of

l

control of the individual feels they possessed over t vior (Perceived Behavioral

®
Control) (Figure 2.1). In food safety, TPB has be%idto investiga (iiff aspects

of food hygiene in a number of studies (Mllton & Mullan, 201 1k Rogmawatl et al.
udy

%&ved significant
increase of perceived behavioral control@r I u@interventional stage.

2016). Milton and Mullan (2010) in their pilot ervg?t

Similarly, Nik Rosmawati et al. (ZO]Q%certam fIC r)@'npact on school canteen
sanitation from food safety mte de\%lo usmg‘?B. Nevertheless, the TPB
failed to predict food safety b (Z!lJ Inc mpar to food safety intention (66%),

suggesting there may be%x ng variable s,t{/vek} intention and behavior (Milton &
C"
Mullan, 2010). \ |
Lucas an QZ 05 ) model assumed that different behavioral

beliefs Were i endent (? uthor gave an example of “My doctor would

like to se p smokl 4 nol{rratlve belief, whilst “My smoking cessation would
please y *ctor as behaVIOr\?»)behef As such, these components lead to ‘double

1n statistical analyses of which the model would have greater predictive ability
e actual (Lucas & Llyod, 2005). Sutton (1997) added that even though the two

components are conceptually distinct, they might be typically correlated. On the other
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hand, the outcome evaluation as one of the attitude components is known to contribute

little predictive power to the model, hence does not contribute meanirgf{Q to the

predictive model (Lucas & Lloyd, 2005). :(‘)

Attitudinal Artitude
beliefs
Normative | Subjective Intention » Behawviour
beliefs Norm
Power of Perceived
control Behavioral
beliefs Control

Figure 2 ry of Pla @or (TPB).
a\
\ 2
2.6.1b Health Action Pr ess%pproa
HAPA theory |&sta t mco@rates action planning with two distinct
\:I ;

itional p(}uée Chow & Mullan, 2010). In motivational

+
T
>

G,

phases: motivationa\
phase, the intenticﬂ)impl ment

vulnerability*a k’sk awaren }seve®, outcome expectancy (perceived advantages to

ieil? influenced by risk awareness (risk awareness

adopt t)—g@vmr) and self — ef@y (individual’s perceived capability to implement the

new &or). The volitional phase of HAPA highlights the incorporation of action

@ as the bridging component of intention to behavior. In fact, HAPA also suggest
t

hat perceived capability in maintaining the behavior (self —efficacy maintenance) and
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perceived capability in recovering after a period of absence in behavior (self — efficacy
recovery) to be dependent on the implementation of food safety behavior (C wmjllan,
2010) (Figure 2.2). -{’)

HAPA has predicted 30.8% variance intention, 17.0% of the variance in food safety
behavior and 17.2% variance in action planning (Chow & Mullan, 2010). The authors
suggest that the incorporation of HAPA model in food safe inWtion is able to predict
the intention and behavior (Chow & Mullan, 2010) ever, WI variance of

behavior reflects that the food safety behaviors waytermm db Tnfig;f(Arbour-
2

Nicitopoulos et al., 2017). Arbour-Nicitopoqus et aky, (201% p. sized(fhat the best
NV

intentions do not always lead to behavior. suc Hﬁﬁ \Odel tr@aludes intention
may reflect similar ‘intention-behavior @rhour- ici Oulé‘é{ al., 2017; Lucas &

Llyod, 2005). c’) \T o
\
: &
Action Self Efficacy Maintenance Self Recovery Self
Efficacy Efficacy

]
Outcome Expectations |—p| Intention _.| Planning q Behavior

Risk Awareness

0 Source: Chow and Mullan (2010)

Figure 2.2: The Health Action Process Approach (HAPA) model.
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2.6.1c Health Belief Model (HBM) \q

The Health Belief Model is a theoretical model that explains the csr%@n of which
a person might engage in individual health behavior. This m IS concerned on
individual’s health decision making that includes preventive b or health seeking

treatment (Rosenstock, 1966; Luger, 2013). Rosenstock (197 eveloped this model in

response to enhance effectiveness of health educatio amme ’1 th nited States
(US). It is noted that demographic or socmeconom$ couldnot b n,od@gﬁ?hrough
health education, but other potentially modifiable indivigual charactepistics a§300|ated with

health — related behavior could be change V|a uc

Sheeran, 2015). Hence, this helps to m@alth -b

(Abaraham & Sheeran, 2015). The Hmas wi \05e in

promotion design. For instance, 19655 demonstr teg(ft‘nat perceived susceptibility

to the worst dental problems a@ene]s at dentis & smlght prevent these problems

is the significant predicto frequ‘g tde gjlvkg'over the next three years. This was

\mterv QX’T (Abraham &
pa@% at population level

@9703 in the US for health

o &

further supported by ht et PI ) th@hlblt HBM — based health education

intervention that eS|g epse @umers perceived susceptibility, perceived
f

severity and efi a greater number of check-up visits to doctor
asto co m hose wﬂBut)%tervgn on over an eight-month follow up.

BM focused on t%o aspects of individuals’ health behavior which were:

eptlon and behavioral evaluation. Threat perception was developed based on two

iefs that were perceived susceptibility to health problems or illness and anticipated

severity of the consequences of the ailments. Similarly, behavioral evaluation also
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consisted of two sets of beliefs: (i) benefit of recommended health behavior and (ii) cost or
barriers to perform the suggested behavior (Abraham & Sheeran, 2015). In Q@Tto the
two aspects, the model proposed that cues to action promote healt S@vior when
appropriate beliefs are held. The cues to action involved a variety,of triggers such as
individual perceptions of symptoms, social influence, and health_education campaigns.
Finally, an individual’s general health motivation was incl ed the later versions of the

model. In summary, there are six distinct constructs i Ius ted in Flgure

2.3. l
A few previous studies had reported the a p ion oj n de!qr"mlnlng food

safety behaviors (Hanson, 2002; Hanson et als, 20155 Mq,\b« retal., 6 Schafer et al.,

1993). This model had successfully iden@er adu w@@ly adopt safe food —

handling behavior (Hanson, 2002; H et a@&i$ fq\et al., 1993). Similarly,
lege's

McArthur et al. (2006) in their findi on 90I dm{?jg?dentified perceived severity
and barriers as the significant M@ food-safety recommendations.
Nevertheless, Bandura (1%\ ted tI}a pergei e erlty has a weak correlation with
health and action and Nsults‘ in ance éﬁrotectwe action. With that respect, self

&/
pfo&(’zjfectmg long-term change) was incorporated

—efficacy (then % mp
’
in the model. @mthe‘other hand, each o@he components in HBM has not been explicitly

defined a Iatlonsh b@twee;?i\hese components or combinations are not clearly

constr unro et al., 2007(:).j The model assumed that the components are not
by each other and have additive effect (Stroebe & de Wit, 1996). For example,
erceived seriousness is high and susceptibility is low, it is still assumed that the

likelihood of the action will be high and vice versa (Stroebe & de Wit, 1996).

60



Despite being criticized for its general assumptions of individual’s perceived
susceptibility and perceived severity related to illness, HBM has beer@%ted and
successfully applied in informing and explaining range of behaviors ¢ S@d to health

outcomes (Metta, 2016). Therefore, this model was adapted for th?tl@y in aiding the

understanding of the decision — making processes and food poisw eventive behavior

at individual level. Y‘
|
| N

| . I 9. ~
INDIVIDUAL MODIFYING ’ LIKELIHOOD OF ACTION
PERCEPTIONS v J o~
Demographic variables Perceived benefits of
(age, gender, ethnicity) preventive action
Sociopsychological MINUS
variables Perceived barriers to preventive
action
v \
<IN A
Perceived N L “:)\ *
Susceptibility to Perceived Threat Q%- Likelihood of taking
Disease X of Disease ‘X P, g recommended preventive
Perceived - : é\ health action
Severity of h ?
Ly

Cues to Action

Mass/social media campaign

\ Advice from others
Recommendation from physician
\ IlIness of family or friend
% Newspaper or magazine article

T SN
’
V/: 7~ Source: Rosenstock, Strecher and Becker (1988)
o

Figure 2.3: Mealth Belief Model theoretical framework
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The summary of the social cognitive models used in food safety promotion is illustrated in

Table 2.1. The summary includes the model component or constructs, %Eths and

limitations. 1(‘)
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Table 2.1: Summary of social cognitive models in food safety pfdrhotion

No. Model Summary of theory Constructs Strengths Limitations
1 Theory of 1. It was first introduced This  model has six The theory allows 1. The theory failed
Planned in 1980 as the Theory constructs: practitioners to to predict food
Behavior of Reasoned Action ~conclude the particular safety behaviors as
(TPB) (TRA). i. Attitudes:a level in “beliefs for a specific compare to
ii. Itis used in predicting which an individual intention. This

a person’s purpose to
engage in a behavior at
a particular place and
time.

The behaviors are the
one that people can
have self-control.

possesses a satisfactory

or uncomplimentary

behavior evaluation.
Behavioral
intentions:

factors that affect a

motivational

population

specific behavior when

the chances of the
intentions of performing’
a behavior are high the

higher likelihood of
performing that
behavior.

Subjective norms: These
are beliefs on whether of
others may accept or
reject the behavior.
Social norms: A group’s
customary codes of
behavior.
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suggests that there
might be a missing
variable between
intention and
behavior (Milton
& Mullan, 2010)
Different

behavioral beliefs
were independent
to each other.
Sutton (1997)
argued that the
beliefs might be
correlated.



Table 2.1: (continued)

No.

Model

Summary of theory Constructs

Limitations

Health
Action
Process
Approach
(HAPA)

iv. Power of control
belief: factors that
encourage or prevent
the performance of a
behavior.

v. Perceived

behavioral control: ¢

g

>

The perception of an
individual regarding
the  easiness or
struggle of doing the

) A
behavior of interest. c}

k.

The Health Action Process This modekin Wes L@)J Prominent role for self -
Approach (HAPA) phases\and each has\e;.%as efficacy

suggests that the adoption, th wing rygg .

N O
oth@al F@e (Goal
conceive as a process that\e Q) 1O
consists of at least a") |r isK ‘r?eption

motivation phase and a” ‘le_) tcome
volition phase. The latter ‘expectations

might be further subdivided iii.  IAtgntion

into a E\ iv.  Self —efficacy
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initiation, and maintenance m
of health behaviours must(%
.

as the key determinant of
intentions, and
intentions as the key
determinant of behavior
(Hamilton et al., 2020)

explicit
consideration
non-conscious
processes.

i. The model lack of

of



Table 2.1: (continued)

No.  Model Summary of theory Constructs ~Strengths Limitations
A v s
planning phase, action b) Volitional phase (Goal ) ii. The use of HAPA
phase, and maintenance pursuit) \/ in food safety has
phase (Chow & Mullan, . Self —efficac T predicted 30.8%
2010). maintenance | intention and
ii. Recovery self '\d. 17.0% of food
efficacy ? | C}T safety  behavior.
iii.  Plannning -\ Small variance of
Y-. \’ \,Y' behavior
%3' suggesting an
(}’ u\ & intention -
\ @) behavior gap
(') \T IS (Arbour -
>y N Nicitopoulus et al.
) & p )
i 3 2017).
N Y Q
3 Health I. It is a psychological i, Self-efficacy- amount of i. Important in . It adopts the fact
Belief health behavior change confidence an discussing health that every person
Model model that was 4 individual has in an behavior change gets access to
(HBM) introducedto give an& effort or ability to equal amounts of a
explanation or perform a behavior ii. Useful for designing disease’s
prediction of the health-') magnificently. health promotion information
related behaviors. , &= programming

=
Nj
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Table 2.1: (continued)

No.

Model

Summary of theory

Constructs

A\ Strengths

Limitations

The major
components of the
model are the desire
to get well or avoid

disease and
conviction that a
particular health

action will prevent the
disease.

Vi.

Cues to action- cues can be
internal or external and they'v
act as a stimulus to prompt a

decision-making process for

accepting a certain suggested °

health action.
Perceived

concerning the effectiveness

of different actions to,, "
minimize the threat of)
disease.

Perceive barriers- the

feelings of a person towards
obstacles to perform a
suggested health action
Perceived severity- The
feelings of an individual on
the solemnity of getting a
disease

Perceived susceptibility- the
perceptions of an individual
regarding the risk of getting a
disease.

benefits - 9"
perceptions of an individual ”

ii. It fails to consider
the account
behaviors done for
reasons that are
non-health.
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2.6.2 Educational development model

The development of ‘See, Select, Tell’ food poisoning preventi@ional
module requires a systematic development design to ensure the product d vg\‘g@hent meets
the quality and the target group. The module developed in this study.involves a series of
educational and learning activities that enhance the consumer’sdknowledge, improve the

attitude and risk perceptions towards food poisoning by a ieme learning objectives

l

from the designed topics. i\d
e

Module based activities are designed according te.the background, 7tylec° earning,
-
0

value, interest, and motivation of the user (Zulkep hamad, 2010). Thq-activities are
Y/

strategized according to topics that are inten dtoCd i 0 the tatget participant to

enhance their knowledge about the foo@ concept: od@&'s a complete self —

educational package that encompas@jompo th a,@bjectives, teaching and

N
learning strategies, as well as asse%ctiv ies
S

according to a set of systemati ruc

gradually and master th% g toyi S. j[llfﬂlwiah (1981) on the other hand
described module as Nall @e secg’g&{md integrated with other sections. She
&

also concludes thENo ule ls Qctivé}nstrument that can be used in teaching and

_ o 4
learning activ

v ¢ ‘9‘( -§J
T WWO types'o Fﬁoduws namely educational module and teaching module.

N
The ule“development proc&(;jshould be adhered to ensure the content reflects the

0 need and the concept, principle and skill emerged from the module activities
@vith consumer’s ability and learning objectives. Hence, there are a few module
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characteristics that shape the module content and determine its effectiveness in achieving
the learning objectives. Table 2.2 explains each of the module characteristi\q

O

Table 2.2: Module characteristics Y'

No Characteristic Description
1. Target participant A module is developed base cifiﬁ target participant
that possess similar cognitiv ities, and other important
characteristics.
@
X
2. One or a few concepts  Since module compri f one comple a’n'

Onit, only

e
one or a few concepts cambe embedde the\??b’dul

3. Behavioral objectives Behavioral o 'ectivz ca e\(“ed at theubeginning of the
module contn : ective d be to measure and

observe, O

al thewbeginning of the module
jectives.

(]
in or, chiev
. . o
5. Media ection.of media uSed e module should be based on
thespeed and y the.&a ning objectives.
\
6. Complete or %odules ;an as §overy or supplementary teaching
supplemental % sed on the 5;or be used as a complete teaching for a
teaching w : C/Q

'orwtﬁéaming direction are prepared for trainees to
r I

thout any problem.

8. Mul!%qies %§J can comprise of a variety of strategies and
% b 4 .activi' .
L 9

9. .A— paced @(ees can learn the module content at their own pace.

@D

£

4, Module content The content shou

=0
o
=]
{ o

7. Self-direch@ing

L

10. ntinuous These are obtained from the answers given in the module after
ffirmation each unit learning exercise completion.
11. Sufficient exercise Trainees are provided with sufficient exercise on concept,

skills and other outcomes.
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Table 2.1: Module characteristics

No Characteristic Description i
[ &
12. Evaluation Trainees are evaluated based on learning ohj , pre and
post assessment, as well as other ule’ learning
assessments.

target trainees. Necessary amendme made in order to
ensure its effectiveness in achievi earning objectives.

13. External assessment ~ The complete module should be tes;ed onz s usability on the

So ; Sharifah Alwiah (1981).

@
g
There are a few instructional design mo at can be a reg réigevelop an
s Y
ichet & ZOOQ\FADDIE model

educational module. These include ASSURE mo ei

(Branch, 2009) and Sequential Iterative @«A

there are some differences in the procegure
e

is to develop an educational produc

N
—~

d Ullils, 1998). Although

ect, the outcome of a module

7]

oac
urg,a high uah@educaﬂon system. This is

supported by previous findings tM eis deue‘_l‘gﬁﬁ a focused module to enhance
N

knowledge, attitude, and Ek Egeptiothow ds f@oisoning prevention (Kwol et al.,
2019; Zanin et al., 2021\
The aim of@ing

N
desired Ieth(g, utcam ‘;he cc&umer. Morrison et al. (2011) identified four
X

funda omponents in desi@f'g systematic teaching and learning activities they are

respon? s characteristics, objective, method and evaluation. Each of these components
are'develop

ed to be associated to each other. There are a few modules development models



that can be referred to in designing and developing an educational module. These will be

2.6.2a Model ASSURE (1996)

ASSURE model was introduced by Heinich et al. in the«JIg% (Heinich et

al., 2002). There are six steps involved in this model: (i) almhe learners; (ii) State

discussed in the following subsection.

the learning objectives; (iii) Select methods, media an rials; er media and

L ]
materials; (v) Require learner participation; and (vié@ate and revi ?Re@;&’a Figure
-

2.4). 2 \/Y*

L—

A °\$ S

Analyzing the learners ‘--4'\
—— O
- O) ? State the learning
Evaluate and revise Py objectives

(7]
N
Require learner % Select media and
participation ( 0 methods
4 a‘{%

Utilize media and
- materials

R
'

R fw\%%

\ igure 2.4: ASSURE model.

7
|

/

L

b

Source: Heinich et al. (2002)

ery step in this model receives the input from the previous step and produce
@ to the following step. Table 2.3 elaborates each of the steps involved in the module

development using ASSURE model (Heinich et al., 2002).
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Table 2.3: Steps in developing module in ASSURE model

No Steps Description \i
1 Analyzing Determine the target learner (consumer) who ﬁe’@ive
the learners  the module content. This is crucial to ensure:ﬂv&‘ontent
meets the needs of the participant and facilitator. Hence,
researcher should familiarize facilitator®” teaching
experience, teaching skill, attitude % nteraction
strategies before planning the design of% ule content.
2  State the Identify beforehand the required lea bjeqtives. These
learning include behavioral change, k ge, attitude risk
objectives perceptions towards food poisoning'prevention. e;:ti\@ég
should be clear and measurea )
|3

3 Selection of Ensure the module content is Stitable to be deliverediby the
media and
materials

4 Utilize
media and
materials

facilitator, answers eW‘bbje ive, ¥and its the
curriculum. If the madule Is fo f the munity,
documents such ag”fo afet idelines, and previous
literature shoul (@red to th ropriateness
of the content. ReSearcher id appropriate
materials and%very strateoi éﬂ as facilitators’
competenci n avgi e Yes ur@%& to implement the
module. “« Q-

é So

Resea \oul sureé med d teaching materials are

a te. Quality me ia\ﬁr’:]aterials will positively

[ ap %esg‘d e use of text, video, graphic,

ani hd% S be in line with the need of
ili dule fé‘l/ent.

- - .%.
\Ens re a par l@tlon from the consumer along the
lear

% teaching and/’ g process. This includes conducive
teaching e viro[%ent that promotes effective information

er should discuss with the facilitator in

k geliv es@t
: order tJ obtsa'n feedback on the module effectiveness in

d revise

gaining a@é participation from the consumers.
N

The module content should be evaluated in order to
measure its effectiveness and usability. This allows
appropriate amendments to be made to improve its
usability among the facilitator and consumers.

Source: Heinich, et al. (2002)
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2.6.2b ADDIE Model (1987)

Five phases in ADDIE Model which are: (i) analysis; (ii) design; (iii)development;
(iv) implementation; and (v) evaluation has diversified and modified O(fDﬁe to time
into a different design based on the research conducted. Research %udes the five
phases from the instructional design of ADDIE model as in Figu%y.

In Figure 2.5; the development of the product usi WE model involving a
dynamic process whereby it allows product improv throug leva tion. Branch
(2009) identified this evaluation as revision. There afgstwo evaluatio ilivc:@‘that are
formative and summative. Formative evaluation is e yed ipreach ase\/ when a product
n\t,the S@Eﬁve evaluation
is the final evaluation of the product ﬁ@s impl tio@‘r the field. Should a

formative assessment is conducted in@sy phas \he\gm @e evaluation may not be
N

applicable or can be conducted mimum f‘evel. able 2x4-explains these processes in

ADDIE model.
— -

is developed or improvised until its implementationy|

g8

- .
Revision '—ﬁ Need analysis ——————— Revision

Implementation D} . Evaluation DA % Design
N ' 4 : N A

& T *

4

Revision J— Development | Revision

0 Source: Branch (2009)

Figure 2.5: A cyclic process of ADDIE model.
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No

Table 2.4: Phases involved in ADDIE model
Phase Description c 5:

A\

3
Ny

Need analysis Researcher has to conduct analy: the user and
learning environment. In addition, the aim of the
learning should also be exercise

Teaching design  Specific teaching shoul veloped, teaching
strategies and assessmentydtems for the learners
should be identified. At thi age' researcher should
determine the mo ntent Specifigally, delivery
strategies and presentation jtechriigue ,in Q_r_der to
deliver the moduléscontent. ’ c}

Development This is a compléXstage. JReseagCher sfould be able
to plan the%!tea ing ‘proces the teaching
process ginvolves  the~us oﬁzr-and-pencil,

utilize“specific resources
ion. O’ére other hand, if it is
m, the“facilitator should be

tion technology and

%ent i

ching n. N

% 8= ¥ S
Implementation\ hen t chingi‘d’esign and development is
stabli , ) the sequent step is the module
i impleme atf'on. Is is to ensure the module content

% efﬁg tiv F;SS& sability.
Eval M | \Iuatio hase is conducted during the
K elop of the module (formative assessment)
:\ nd module implementation (summative

/ ¢ dSse gﬁent). Evaluation is necessary to ensure the

tea@ihg and learning system is effective and
icable to the target learners.
So:r ranch (2009) X

&’
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2.6.2c Sequential Iterative Model (SIM)

The Sequential Iterative Model (SIM) is a model designed for develo@ining
and education module. It was constructed by Milano and Ullius (1998) %h consists
three characteristics in determining the strength of the program at are: effective,
efficient and engaging. Effective refers to the attainment of 4he specific programme
objectives related to participant’s behavior, knowledge or ttimfﬁcient on the other
hand is the objective attainment without any wastage efgtime or e%ils‘r engaging
refers to the ability of the programme to attract partieipant’s interes ilivgkv‘sg:ent and

experience sharing (Milano & Ullius, 1998). The SI odel was‘co tructeg-based on the
Y

\g to s@‘.ic sequence and

O

vement processes since

main concept that a specific programme development is

iterated. \c)
The model has gone through (gs’es of tﬁ\ng\%ld

N
its eight years of introduction. T% five asp s«tha@ interrelated to each other:

objective, main topic, deliver qulfﬁ?o@d evaluation. The development
process of the training p ein a, J ltﬁg'nvolves analytical steps, planning,
\n &
developing, implem&?ﬁg&nd@ is is illustrated in Figure 2.6. Each
de asPE ,pu&()@s and is related to one another. Table 2.5
'

elaborates fur@o ese compo nts.&J
SQ d J} {g\

%

o
8

«
[o})

component in SI
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A

GOALS &
OBJECTIVES
EVALUATION / \ | _KEY

TRAINING
MATERIALS FLOW

No \%,% Elaboration
(./

ﬁm objective of training or learning involve the

nd
a2, [dt
% " b 4 lements that are required to be trained

—
Yv
@-’ the target consumers

\ iii.  the appropriateness of the training
% iv.  consumer’s skill level.
o In addition, the aim and objectives of it should be in line with
the training outcomes to be achieved.
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Table 2.4: (continued)

SIM model i
No Elaboration \
)

component

2 Key topics It is referred to the training content to ndicted on the
consumers. The selection process o lements to be
embedded in the content requires xp&iﬁw and opinion.
Each selected element should b%;e%‘d arranged in order

0

to facilitate the training proc e consumers.

3 Training flow The training flow is relate th kM,tha%involve

listing and arranging sses. Hence, tt"e t@?ing flow
process requires an expert who ijs lifulin idthi, ing which

ont nsumers. This

ining @&arning conducted

to @&other. It also helps to
ta& conducting redundant
ox@hould be outlined once the
cti d y-topi@@ve been determined.

. \. S |
4 Training ang ate Il ar:%mportant component that aids the
materials % raining, roc S:TEE' are three training aids that should be
\Erenz in o;&ep to design training. This comprises of

&\ @ mat\ for the facilitator, learning aid for the
:\ , trai }1@ cmgumers and delivery media (audiovisual, logistic

ete). ()
VS

5: ning E@tion is necessary in order to determine efficacy and
valuation bcc?oility of the training to the consumers. An evaluation can

\ be conducted either during the period of training or after the
training is completed. Milano and Ullius (1998) suggest that
a few criteria can be ascertained during the evaluation

process:
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Table 2.4: (continued) g
SIM model .
No (t)

Elaboration
component

i. What are the reactions of the condumers to the

Training training?
evaluation ii.  What do they learn from the*tgaiping?
iii. Do they apply the em?'m the training in their
daily life? l
iv.  Isthere any diffe of th s e assessment

before and @etramm ’ 73 '

\D"‘ \,
m{t:&zlopmg effective

training. The primary strength that can be om the SI ode@that effective training

begins with the determination of th d oh% ‘h t@us on the outcome of the
training. Next, it involves the k ics that%ﬂsele&ﬁ& of the content in the training

development. The trainin fI(Wthe *her @ges the training content based on

the priority that involve expert/in th fé&l}d’he emphasis of the training material

in training is to en@ tr@ be@ucted efficiently. Finally, the training

evaluation com I7tdd n‘uhe ﬂag('tjjsablllty of the module on the consumers.

O
Q thec brry\e ts a ~e?!ve, Milano and Ullius (1998) have outlined a few
other ¢ ffective training e@lows:

Q ining conducted should be objective — oriented.
The training should be focused on the application of the trained elements.

iii.  The training conducted should be well suited to the adult learning style.

Each component exhibits its stre imBﬁyrt
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iv.  The training should be balanced and suit diverse participants.

v.  The training should be able to reduce the teacher/ educator —centered. \q
vi. The training should also have an evaluation process in orde!hentify the

achievement of the training given. %

Based on this premise, the current study adheres to MWI in order to develop

the ‘See, Select, Tell’ food poisoning prevention educati odul he dule content

was objective oriented and the key topics were dete %ﬁd basedion t cfnstug&;s need
W

and expert views. In addition, each of the key top as ﬁel er usn@- approprlate

materials, followed by assessment at the en oft toch ure t Tformatlon was

delivered effectively. \C) 6&
QNS
c}

2.6.2d Design and developmen rch?DD 43-
On top of the educatio ule'deévelo mentngdel presented, the incorporation
of Design and Developm arch (DD ga me prominent in product and tool

oduc@elopment and involves the context and

design. DDR focuses ,ngprocfs
situation, as well ﬁq&ass

a problem — in rlenu:jj)p acr\QhAt uses interdisciplinary research methodology

such as c:é‘yes exper nts acqén\ research and evaluation studies (Richey & Klein,

and Klein (2007\c13ent|f|ed two types of DDR research namely: Type 1

2007). K
a%d tool development and Type 2 Model development. Table 2.6 summarized the

@[EI’ISUCS of each DDR type.

sme the E‘;r@hct (Saedah et al., 2013). DDR is known as
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Table 2.6: DDR types and the characteristics

A. Type 1: Product and Tool Research B. Type 2: Model Res&R

Comprehensive Design and Development Model development )
Projects i.  Comprehensive mod lopment
i.  Instructional products and ii. Development of odel component
programmes process %
ii.  Non-instructional  products  and
programmes \,
Specific Project Phases Model Valida z
i.  Analysis i.  Internal validation oilmode components
ii.  Design validatio | impact

iii.  Development
iv.  Evaluation

Design and Development Tools
i.  Tool development

J’ |5
iti mpag%}?nodel use

ii.  Tool use ion—néq g research
erti.zeQ nd characteristics
Emphasis AN
Study of specific product or tool desi pment, validation or use
development process. é

Outcome

Lessons learned from dewelop spec)ii;yw; d and development procedures of
products and analyzing%i ons t %dels, d conditions which facilitate their use
facilitate their use \ &

\ | Generalized conclusions
Context-specific con&] ~ &

< :- S
The tooﬁw uct G'es@ynz;ld d@\opment is implemented in phases of need analysis,

ian. SI . 4 : I
design pment, mplemen@on and evaluation. The phases were similar to the
pre@nstructional design model such as ADDIE, research development model by

@on et al. (2011) and model by Ellis and Levy (2010). The DDR process or phases

were further elaborated in Table 2.7.
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Table 2.7: DDR phases as demonstrated by Richey and Klein (%.,i

Phase Explanation
Phase 1: Need Identifies development needs of a model or mo
analysis Done before design and development is |mpI§'g;
Phase 2: Decides on design of module using sever aches.
Design and Develops model or module using appr proaches

development

Phase 3: Implements models or module i |tua iop and
Implementation effectiveness is assessed through se ed 1ppro -

and assessment

2.7 Past literature review: Food pois Nevent
In this section, previous Iiteratur ere_discus ano@ralyzed according to

strategies of designing food safety 1;§e ion t Ve CcO /\ners > knowledge, attitude

6
and risk perceptions. Mosle\ 2) %J e r change as the result of
psychological factors wr&n Wdrvr{ual el al phasrzed that for the behavior

change -oriented programme be su% , I‘Féjcrucral to know which of these factors
influence mdrvrdual m@er, 2 . Mosler identified four behavior factors

that should be |@
O
factors; (ii) 2? nal fapt rs; || ab factors; and (iv) self-regulation factors (Mosler,
d

2012). entifying these f s, specific intervention can be strategized and

sig nﬁ-rgo a behavior-change intervention are: (i) risk

|mf§ .
urrent study adhered to Health Belief Model (HBM) to pinpoint the possible
ological factors towards food poisoning prevention apart from cognitive factors that

contribute to behavioral changes. HBM model did not specifically include normative belief
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of which it requires perceptions of approval from the family or community members on a
specific behavior performed, since that numerous previous research studie@trate
that normative belief does not associate with food safety handling int %(Dang and
Tran, 2020; Gupta et al., 2018; Nik Rosmawati et al., 2016; Milton %ulan, 2010).

A systematic review on food safety education intervention,conducted by Young et
al. (2020) clearly indicated that multifaceted food safety in rvw is able to give larger

l

effect size on participant’s knowledge, attitude and 1i ion SCWdition, other

e
studies also supported continuous food safety knowledge empowermen h’oug'h)&ucation
S
al'm20

20; ¥oungget al.,x2020). Hence,
T g

\ntiorlewg?)ecific enabling

factors of food poisoning preventive 5@ it ma t ir@gigning an effective

module intervention. Based on this pr@&a, a rt@;!?re ip@\literature on food safety

N
intervention with an interest in %dge,'%\ttit qan% perception outcome was
conducted using available S IJ as Sci@irect, PubMed, EBSCO and
CINAHL. The review wa rized‘jut_r; lsctz/‘qkntsubheadings.
A S

- %
2.7.1 Food poi ‘Phoapr ve‘n‘f? jer@yon and knowledge

ﬁ? 4

a

One o@ ty it@Wention is to improve food safety knowledge as

s of foo
| w; > o | y
it seems t: icient arid can be q:rengthened with continuous education and training
t

and training (Abdul Mutalib et al., 2012; Morse et

by understanding the impact of food poisoning prev tiog\l

(YoungK ., 2020; Sanlier et al.;»2020; Gautam et al., 2017; Abdul Mutalib et al., 2012).

Al (2013) identified knowledge as one of the factors that contribute to poor food

@practices among consumers. As such, imparting knowledge in food safety

intervention will help to improve consumer behavior.
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Itis necessary to identify the area of food safety to be focused on during the module
intervention. Previous study suggested that cross — contamination, time arﬁt\%;ature
control, and foodborne pathogen were the least knowledgeable areas and_{h‘lr} emphasis
in food safety intervention (Al-Kandari et al., 2019; Ruby et al., 2019b; Bou-Mitri et al.,
2018). Al-Kandari et al. (2019) in their findings demonstrated, that”most of the food
handlers are unaware of activities that may contribute to osWamination. Similarly,
most food handlers were found to incorrectly report “washimgthand u%r only reduce

e
risk of contamination” and “wearing glove reduce risk of frans tt}'ng é;%}tion to
, la

consumers” (Bou-Mitri et al., 2018). Consequently ck of kno Iedga{m these areas
Y
may impose the risk of foodborne illness. \; \ s?
Food handlers were identified{@main fﬁsodborne pathogens

transmission. As such, good person{%ieneﬁ;ﬂ% j@ﬂizing the risk of cross
E N

contamination either from utensi d or'hand te fo ay reduce the incidence of

food poisoning. One study v@wd I)a{u@ge on food safety among the
consumers in Malaysia. tal. 29 %J theh}bsearch have found that more than

( )
half of the consu Nd nqt \v the éﬁmum temperature for refrigeration.
7$ &

"%

Refrigerationiso he's rag pds,dj@ to inhibit the growth of bacteria as bacteria
rapidly grow@ temperature. ¥ the lack of knowledge on the recommended
temperatu WI can{eﬂzf;o oilage, especially for high — risk food such as milk
and mqéﬁ require refrigerei'ien to prevent rapid bacterial growth (Marklinder &
r'ﬂ%OlS).

Studies on food safety intervention among consumers were very little since more

4

5

research was conducted among the food handlers (Viator et al., 2015; Zanin et al., 2017;
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Nik Rosmawati et al., 2016; Clark et al., 2019). For instance, Majowicz et al. (2017) using
standardized provincial Food Handler Training programme on high school@ The
authors employed longitudinal design of which data were measured &&fe}ly at three
circa (1 week before, circa 2, 12 weeks after intervention) (Majowicz et al., 2017).
Knowledge of time and temperature control, and high —risk food ;XZ higher than the
baseline but slightly decreased after 12 weeks interventio OWother hand, students’
knowledge of cross — contamination did not change tervention (Majowicz et al.,

@
2017). In contrast to the usage of available food ler course a :1rt Qj;&nsumer
-
0 a

education intervention, Feng et al. (2019) empl pogitive viansg~food safety
Y/

ents .tgggcuss their food

hei@"éers that practice the

recommended food safety behavior (@5& al., Tn ly, a positive deviance
5)

curriculum for high school students. This approach all

approach improved students' foo knowledge, «as as observed recommended
food safety behavior (Feng et ?9). $

White et al. (201% ed eyi‘;J}]ll?h‘ing as part of learning method to
educate and train uni Mstudfnts\public éaﬁth field on foodborne outbreaks. This
method involved age fga dy e‘;i(’rgges, simulation exercises, and public health
case competitigny(White etial., 201 )."T.@,method allowed students to apply knowledge in

realistic s wwnhm time pvfessur\e: limited resources and team dynamics (White et al.,
. § N

2018).dn\ ition, experientiaT\C{garners applied their knowledge and personal prior

xp@s at a macro — level perspective, rather than go into individual pieces (eg: steps
éb

outbreak investigation). Hence, this method helps to increase self — motivation,

analytical thinking and long — term retention (White et al., 2018; Barret et al., 2017).
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Moving into the era of borderless learning, the incorporation of multimedia in
Moodle Learning Management System (LMS) offers improvement ir)f\gzafety
knowledge in a creative way. Alberts and Stevenson (2017) for instamt@strated the
incorporation of multimedia components such as videos and interactive games in the LMS
increased students’ knowledge on Hazard Analysis and Critical oﬁ.l)oint (HACCP)
and Good Manufacturing Practice (GMP) as well as their haWintention. The use of
video in this research had aided in students’ learning h it m d'e difficult concepts
easier to understand (Albert & Stevenson, 2017; Me ur et al.2013). I?Ioiggﬁess, the

true effectiveness of this study may be questionable sihge it digd not ¢ paregto the control
Y/

e-po;é&ign has several
maé‘mploy this design for

practicality and feasibility purposes (I@g), Zoﬁl ;@«a; Young et al., 2020).
N

group (Spurlock, 2018; Young et al., 2020). The single

limitations in imparting definitive evide& ome re

Imparting knowledge alones safeq’yed ation vizill not necessarily lead to food
poisoning preventive behavior as [ all ow@gains will translate into desired
behavior (Young et aI.,% iator‘_ t a ‘zbl It is noted that by incorporating

&
consumer’s attitude &Q( periep\elem in food safety intervention may offer a
ire

greater chance of hgv

&
qhan’;e}’Alberts & Stevenson; 2017; Young et al.,
'

2015). This w%&cuss d ifmth foll@ung paragraph.
? <>
2 5
AN &
2.7.2 GQ isoning preventi3h»|ntervention and its impacts on risk perceptions and

%Ude
oFood safety intervention recently have made attempts at changing risk perception of

which it is defined as the subjective judgment a person makes about how risky something
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IS to him or her such as the chance of contracting a food poisoning, through risk
communication fundamentals (Bass et al., 2022). This can be a new potentia%%%h not
only to change individual behavior and attitudes but also affect social @ral factors
to develop a food safety culture driven by consumer demands (Powell gt al., 2011; Bass et
al., 2022). Research investigating the risk perception as an importaqt antécedent to perform
food safety behavior exhibits significant effects related to aWbehavior (Bass et al.,
2022). In addition, lay people perceive risk and hazardssdifferentl %xperts and it

can be enhanced if the person feels that they are lagking control or o' nc?tg&gt those
AN
P 4

providing risk information (Slovic et al., 2005). \'e
Y

\'srons a.ré&de heuristically
ma@(»al., 1982; Siegrist et

%s iIsk perceptions can be

Risk is conceived at an affective level (emotion) a

that are influenced by psychological or tG@actors
al., 2006; Siegrist & Sutterlin, 2011(.‘$r insta

y IS
changed by manipulating messagi%\egieg Nauta et %{2'608) examined the effect of

web — based messages that inc d ct tol pro@d safety in Netherlands. There

were three groups of inte% s that ‘(;Jg;'@sic information on food safety; (ii)
basic information on &‘Mfety f\’it\gTeSS' ("fanguage, colors and images that evoke

N o
ant E()@rut disgust along with risk information that
’

ior@e to perform food safety protective behavior

int nd actual food safety behavior (Nauta et al., 2008).
6 There are several studies that looked into risk perceptions and risk communication
strategies in market settings. For example, Chalak et al. (2019) examined the effect of
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messages based on quantitative risk reduction attributes of purchasing streets foods from
Lebanese families. The finding demonstrated that disclosing food safety attri@food
safety certification of street vendors affect consumers' willingness and x‘@ces to buy
food that they perceived safe (Chalak et al. 2019). Similarly, Lavls,t et al. (2015)
observed that shoppers who were informed about the actionsa@ by the vendor to
minimize food poisoning risk (handwashing, wearing IcRﬁproper storage etc.)
perceived less risk and higher volitional control whic e to\c,]\ocﬁvendors who
had taken measures, as to compare to the non-exposeghgroup (cantrol r?up')c) ey were
also willing to pay more for food handled safely than“he consumersfin th:gcontrol group

(Lagerkvist, et al., 2015). On the other han%Km \o wor volunteering in

food service premises have slightly s\%@belief sonCSSusceptibility to and
personal threat from food poisoning (Wicz et i ). ;@»the examples discussed,

N
it is clearly indicated that risk a t ism t only: ba ('f)n real risk or quantifiable

- 75

o

estimates, but it is how the -ndi alr ceives ris@d whether it is deemed to be

important (Bass et al., 20% P uj “' 4?
A few strategi M be 2|d0p in ta g individual’s risk perception towards
food safety. On N@r nica ion)"intervention strategy is by using social
iq 4
marketing, of@ adapts
_ ’ _ .
risk perc %}(Bass et/a .,f 202%- Partnership for Food Safety Education, 2021).
S )
‘Super%n was one of the st&s that adhered to this approach whereby it instilled the
1@%( ‘emotional drivers’ that focusing on ‘disgust', or desire to avoid and remove

@ontamination (Biran at al., 2014). Moreover, the author also inserted maternal

emotional driver of nurturing to influence the behavior (Biran et al., 2014). Such marketing

ant co
¢

era@l/marketing to change food safety behavior and
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concept had significantly affected handwashing behavior among the villagers indicating
that this approach may be one of the effective ways to influence communitu{Wr and
risk perceptions towards food behavior (Biran et al., 2014). (')

In — person education is also known to be an effective hod in improving

individual risk perception and skills on food poisoning prevention. It usually included

‘promoters’ or community health volunteers to assist in du g and influencing the
community on food safety behavior (Chidziwisano et al : et al. (2020)
depended on the local residents of Chikwawa DIS%MM :v/l esp |7llya§~mothers
and trained them on food safety behaviors such as handwashing btgi washing kitchen
tools and food reheating. The involvemen of the w food ty intervention
provides the ‘trickle down’ effect to &E@ood sa r t@%mllles (Gilmore &
McAuliffe, 2013) and helps to |mpr now Ie I a@des and observed food
safety behaviors (Chidziwisano 20 ha et 22;2020 Andrade et al., 2019;
Edward et al., 2019). Howev i rat ree nt and effective in low —and —
middle — income countr C) I ]olv ‘e t‘(hrusted authorities such as general

practitioners (GPs) h an tq |n e tru ong the Italian consumers in seeking

food safety infor n (Tiozz i, It is believed that the role of GPs can

influence fa rl/ |n\n|t\s§t|gn (local and governmental public authorities with

mandat es antee fo seﬁety uropean Commission, 2010; Tiozo et al., 2018).

Hence authorities can hc\;%st in food safety risk communication interventions
nt and delivery in collaboration with the GPs (Tiozzo et al., 2018).

Like risk perceptions, improving individuals' attitude towards food poisoning

prevention may lead to food poisoning preventive behavior as demonstrated in a few
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studies (Albert and Stevenson, 2017; Archila — Gordinez et al., 2022; Feng et al.,2019;
White et al., 2018). The use of positive deviance among the high s&mdents
demonstrates a significant change in attitude of using color as indicatc@t doneness
(Feng et al., 2019). White et al. (2018) on the other hand has indicated improvement of
confidence level of conducting foodborne outbreak investigationq&e students who
participate in the ‘Foodborne Outbreak Challenge' event. hmnt was developed by
incorporating an experiential learning approach that i s edu !lon rriculum and

workforce (White et al., 2018). Themplementatm&ltlmedl and r,ual&%?ungtoo

illustrates a significant improvement in attitude towards food ‘oa ty ractloqs (Albert and

vensﬁ 17) developed

ergraduates in their

Stevenson, 2017; Archila — Gordinez et al., 20{), rta

a multimedia case study teaching metho@plied it

food safety management systems cou he me

% 3

ntly improved students’

attitude, knowledge and intentio Ieme‘ﬁt fo safeiélm%’anagement systems (Albert

& Stevenson, 2017). Convers@g vir tfor@educate low-income population
|mpr9

in the United States dem ement,in Qude perceived behavioral control,

subjective norms and j Mons qf fo fety tlces (Archila— Gordinez et al., 2022).

The revi @ tha em o@ing consumers through knowledge, food
safety risk pe tio and ttittde oge@ with various strategies that influence emotion
and com embers a% famzhes and peers can be useful in promoting food safety
behav % also proposed tha\~a comprehensive food poisoning prevention education

h only focus on knowledge alone, but consolidating other psychosocial elements

re its effectiveness in promoting food poisoning preventive behavior.
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Nonetheless, previous research on food poisoning prevention interventions were
more targeted to food handlers and adolescents. Although both groups pla)a\grﬁicant
role in ensuring the safety of the food along the food chain, it is \wd that by
empowering the consumers on the food safety, may create a positive,culture of safe food
handling especially among the food vendor or supplier. Furthe Rt;re Is very little
evidence from previous literature that indicates the use odeule for food safety
intervention. The usage of module is known to assist in ioral a Lno edge changes
as it encompasses a complete package of learning objegtives, activities d’ashias?vﬁent that

enable the user to follow the steps gradually and tosrack the progress otthe learning
Y/

t\activit t only targeted
at ﬁﬁ‘uilate to each other.

;@#al module that helps to

outcome. Numerous studies were found to adopt ‘ene

specific food safety outcome, rather th@ outco
Hence, this research aims to develo(ﬁsd pow\%i
1 ? Q..

N
improve the consumers’ knowle de and r1 perc@ns.
\ X

2.8 Conclusiontolit%:discu on 10

’ &
The literature Nw abpve rly néﬂights a few elements that influence
&

consumer food p 'wg preven i ghae/‘)@p\cmd how food safety intervention is crucial

in promoting @safe béha io‘r'aJ\Ql:range. Hence, it summarized from the literature

discussio &tye deve{oﬁof fq‘c}? poisoning prevention educational module is part
AN

)
of the improve consume}(s'? knowledge, attitude, and risk perception towards food
o@ prevention. To achieve this purpose, a systematic module that encompasses
~b«

jective — oriented activities enables the consumers to learn effectively and in a fun way.

The ‘See, Select, Tell” module was developed systematically by adhering to SIM model
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and this module can be an alternative to health educators and community leaders to

advocate safe food consumption for food away from home.
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