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Abstract
Food-borne ilinesses are responsible for diseadmtyy. One of the most important
strategies for combatting food-borne diseasesei¢rtining of food handlers. Using
social cognition theory as a framework, the purpafa@is study was to assess the
effectiveness of the mandatory training progranmfdéod handlers in a rural parish in
Jamaica. A cross-sectional survey, using self-ateired questionnaires, was used to
assess and compare food safety knowledge andegpelfted practices of food handlers
trained in 2 government training programs, whilagsuntrained food handlers as
controls. Descriptive and inferential statisticslsast test, chi-square test, and ANOVA
were used to explore relationships between traiamgjknowledge and practice.
According to study results, trained food handlead h statistically significant higher
mean knowledge score (65.61% vs. 59.9%,0.05) and mean practice score (67.40%
vs. 60.35%p < 0.05) than untrained food handlers, althougkdlszores were
significantly lower than the minimum acceptablenst@ards of 70%. Results of this study
may assist policy makers in designing effectiventrey programs for food handlers,
which should ultimately lead to a safer food sudplythe consuming public and a

reduction in food-borne disease outbreaks in Janaic
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Chapter 1: Introduction to the Study
Introduction

Food-borne ilinesses are responsible for a highbeurof diseases globally. The
World Health Organization (WHO, 2010) estimated #ygproximately 1.8 million
children die each year from diarrhea, much of whsctaused by consumption of
contaminated food and water. Food contaminationdgspread not only in developing
countries, but also in developed industrializedntoas. For example, in the United
States, the Center for Disease Control and Prexe(@DC, 2011) estimated that the
burden of food-borne illnesses is approximatelB4iillion cases, with over 128,000
hospitalizations and 3,000 deaths. This may suggdscrease in the number of cases
from the 1999 estimates of 76 million cases with,8R20 hospitalizations and 5,000
deaths (Mead et al., 1999). However, accordingecCDC, the reduction in the
estimates of food-borne ilinesses is a result girowed surveillance over the past decade
and improved ways of assessing the burden of favdebdiseases.

While there is limited surveillance of foodbornesehse outbreaks in developing
countries, the incidence of diarrheal diseasekasé countries is indicative of the high
incidence of food-borne disease outbreaks (WHO7R20The Caribbean
Epidemiological Center (CAREC, 2006) indicated ttintre has been an increase in the
annual incidence of foodborne ilinesses, as thea@mumber of reported cases has
moved from approximately 500 in 1981 to over 2,500005. Because reported cases of

food-borne diseases represent only the “tip oidbberg,” even in jurisdictions with
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highly developed surveillance systems, the truenasés of food-borne diseases in this
region far exceed the reported cases.

The social and economic burden associated with-bmode diseases worldwide
is increasing. Scharff (2012) revealed that foodnk diseases cost the United States
$77.7 billion. This figure represents medical spkiss in productivity, and a calculated
portion for pain and suffering (Scharff, 2012). t#he food industry expands with its
increased challenges related to globalization,nigadion, international travel, farming
practices, environmental pollution, and emergind memerging pathogens, steps need
to be taken to reduce food-borne disease outbaksurtail costs.

Eating away from home may lead to an increasedofislontracting a food-borne
illness. According to Cates et al. (2009), eatingyafrom home, especially in
restaurants, is associated with a significant nurob&od-borne disease outbreaks in the
United States. Jones and Angulo (2006) demondtthtg eating in restaurants in the
United States was a risk factor for foodborne dissa Over 70 billion meals were
consumed in restaurants, four out of every 10 pewplhe United States ate in
restaurants on a given day, and over 16% ate oxeenfeals per week in restaurants
(Jones & Angulo, 2006). Although it is not clearta the percentage of the 48 billion
episodes of food-borne illness that was relatezbtssuming food in a restaurant, this
industry has a role to play in reducing food-bodisease outbreaks. This can be
achieved by addressing food handler-related ristofa in these food establishments.

The WHO (2010) identified five food handling facdassociated with food-borne

disease outbreaks: improper cooking, temperatwseafluring food storage, cross
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contamination between raw and cooked foods, pattaden and hygiene, and using
unsafe water and raw materials. Most of thesefadre directly linked to food
handlers. Food handlers have been directly linkeinumber of food-borne disease
outbreaks (Barrabeig et al., 2010; Beatty et 802 Hundy & Cameron, 2002). Food
handlers are integral to the improvement of foddtga The WHO (2007) has resolved
to assist in strengthening food safety systemsadipkhrough a number of interventions,
one of which is the training of food handlers ifesi@od handling.

To reduce the risk of food-borne diseases in mangdictions across the world,
food safety training through food handlers’ tragend certification programs was
implemented. Some jurisdictions require mandataining, while training in other
jurisdictions is voluntary (Averett, Nazir, & Neulger, 2011; Egan et al., 2007; Pilling et
al., 2008). Most of the training programs are damethe knowledge, attitude, and
practice (KAP) model (Egan et al., 2007; Worsfdi@le, 2004), which is based on the
premise that an increase in knowledge will tramstatpositive attitude and appropriate
practices. While knowledge is a prerequisite fasipve attitudes and practices, there are
many other factors (environmental, social, cultubelief systems, and so on) that
determine whether food handling knowledge posiiwelpacts attitudes and practices in
the workplace (Seaman, 2010).

While some researchers have claimed that trainifigoal handlers does not
guarantee safe food handling practices (Claytah. e2002; Howes et al., 1996; Powell

et al., 1997), food handlers who receive trainingenmore knowledge about food-borne
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illnesses and are inclined to be more concernedd fedd safety (Angelillo et al., 2000;
Miraglia, 2003). More details of this discussior arovided in Chapter 2.

In the food hygiene training model, Seaman (2016ppsed that improvement in
knowledge transfer may be fostered by consideratidhe venue for training. Seaman
proposed that food handlers trained in remote iocatin courses that are highly
knowledge-based are less likely to convert theavkiedge into practice than those who
are trained onsite with information and demonsiretithat are practical and relevant to
the duties to be performed. According to WHO (&sdcin Chapman et al., 2011), one
barrier to combating food-borne illnesses is thengyic prescriptive content and school-
like delivery method used in current food safegyrting,” as evidenced in the general
training programs held in venues divorced fromwloekplace (p. 161). Therefore,
knowledge and practices of food handlers traingtése two types of training programs
should differ.

In this study, | focused on the assessment ofdbd safety knowledge and self-
reported hygienic practices of three groups of fbaddlers in Jamaica: (a) untrained
food service workers, (b) those who are trainegémote locations (in general food
handlers’ certification programs), and (c) thosened onsite (food service workers in the
hotel industry). According to Rowitz (2009), treuf components of an evaluation of a
training program are assessment of (a) the reactbthe trainees to the program; (b) the
learning that has occurred; (c) behavior changesalthe training; and (d) long-term
effects of the training, such as improvement ire $abd handling practices and reduction

in food-borne diseases nationally (p. 505). Is thraluation, | assessed the learning that
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had occurred as a result of the training and sglérted practices that may be attributed
to the training. Information derived from the stuaill inform the health authorities of
the effectiveness of the food handlers’ progranmiproving the knowledge and practice
of food handlers in Westmoreland, a rural parisbamaica. The study results also have
the potential to influence the Ministry of Healthdeveloping policies for food safety
education and training.

In Chapter 1, | cover background information onfthed handlers’ training
program in Jamaica; the problem statement; thegsarpf the study; the research
guestions and hypotheses; the theoretical framewioekdefined terms; and the
assumptions, limitations, scope, and significarfab® study.

Background of the Study

The CAREC (2006) examined trends in food-bornesgbes for the period of
1981-2005 and revealed that there was a generabse in the number of cases in the
Caribbean region. The majority of the 42,973 caga® reported from four countries:
Trinidad and Tobago (38%), Bahamas (34%), Jam&8®g,(and Antigua (7%). Most of
the Jamaican cases were related to travelershéiarand occurred prior to 1996, with the
highest number of cases (1,565) occurring in 1@8REC, 2006). Due to the high
incidence of travelers’ diarrhea in tourists to aama, in 1996 the Ministry of Health
initiated a program to reduce travelers’ diarreaugh environmental management and
training of hotel workers in safe food handlinggirees (Ashley, Walters, Dockery-
Brown, McNab, & Ashley, 2004). This led to hotebrkers being specially trained

through in-house training programs. Since the immgletation of that program, there has



been a reduction in reported cases of traveleasiliita among visitors to Jamaica
(Ashley et al., 2004). Between 1996 and 2002 eteas a 72% reduction in diarrhea in
the tourist population (CDC, 2012).

In 1999, the Ministry of Health in Jamaica implertegha new mandatory food
safety training and certification program for gexiddood handlers guided by new Food
Handling Regulations and Tourist Establishment Regns (Ministry of Justice, n.d.).
The Public Health Food Handling Regulation (199B)® states, “No person, including
an operator, shall be employed in, or assist idfleandling establishment unless he is
the holder of a valid Food Handlers Permit” (p..47)

Prior to 1998, the food handlers’ certification gr@am involved a venereal disease
research laboratory (VDRL) blood test and a physgamination, with no education or
training. Favorable results from the blood test Hre physical examination would
guarantee food handlers a certificate valid foeary Certification was not mandatory,
and many food handlers operated without certiftcati This new certification process
involves a 1-hour lecture, a written 20-questiofeotive-type test (an oral test for
illiterates), observation of some physical featyresls and teeth), and a few health
qguestions. A 70% score on the test is considetpdss,” and a certificate, valid for 1
year, is issued. This food handlers’ training sesss the main source of information for
most food handlers.

There is no national standardized test on food lranend sanitation, as each
local health department develops its own food hensttest. The educational sessions

are held in community health centers, public hedétbartments, rented halls, and onsite
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in large food handling establishments. These sessre conducted by environmental
health officers with training in food hygiene. Beeofficers also inspect and approve for
licensing all food handling premises covered unideregulations. In some health
regions, training and testing are offered on aydaalsis, while in other areas, clients have
to make appointments for the days that the sersioffered. In Westmoreland, 13 food
handlers’ sessions are conducted each month fargiood handlers, and special
arrangements are made for onsite training progranage tourist establishments (R.
Stephens, personal communication, June 10, 2012).

Despite an increase in the number of food handleirsy certified under the new
regulations and subsequent training programs, larigportion of food poisoning
outbreaks still occur. While there is limited infoation on the extent of food-borne
disease outbreaks in Jamaica, poor food handliactipe is a contributor to food-borne
disease outbreaks worldwide (Clayton et al., 2608yes et al., 1996). A strategy to
reduce the incidence of food-borne illnesses has k& improvement of food handling
practices through training of food handlers.

This new training program operated within the caht# the poor financial status
of public health departments. Most food handlelisics for the general food handler’s
training lack the necessary resources to deliveirtformation and are conducted at
times without the use of visual aids (multimedia anverhead projectors, models for
demonstration, and so on). The conditions undeciwiood handlers are trained (in
open clinic settings) sometimes create distractionghe food handlers and affect the

learning process. There is also a low literacgl@mong food handlers, which may
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impede their assimilation of the material beingspréed and understanding of the tests.
Oral examination scores for food handlers who ateable to read may be influenced by
the examiner, as voice intonations and the queastjgorocess may give hints to food
handlers and bias the scores. Instances were fohack illiterate food handlers scored
much higher on the test than literate food handRrsStephens, personal
communication, June 10, 2012). Many food handieesalso from the small business
sector, where businesses may lack the basic aeengicessary for food handlers to
practice the information given, such as a threegamment sink, towel dispensers, hot
and cold water, food thermometers, hot food serfacgities, and adequate personnel
welfare facilities.

The hotel workers are trained under different emstances, more approaching
the ideal setting recommended by Rennie (1994m&8a42010), and Worsfold (2004).
They are trained in-house for longer periods, Ugualer a number of days, addressing
topics such as hazard analysis critical controh{sojHACCP) monitoring and
assessment that are not included in the genemainggorogram. There are benefits to be
derived from this type of training program, as thesrkers receive job-specific food
safety instructions. Demonstrations can be cormdlict their actual work setting,
thereby improving their understanding of the instians given. The test that is
administered to these workers is also different.

Since 1999, many food service workers have bedifiedrand recertified, but no
evaluation has been conducted to ascertain thetietfaess of the current training

program in preparing food handlers for practice BhMughton, personal communication,



November 10, 2011). The new certification progmaas expected to equip food
handlers with the necessary knowledge and skillatalle food safely and prevent food-
borne disease outbreaks. There is no publishely stuthe role food handlers play in
disease outbreaks in Jamaica since mandatoryicativh, and there is limited
documentary evidence of the knowledge, attitudd,@actices of food handlers in
Jamaica (Dawes, 2001). If food handlers and thraictices are considered to be the
main contributors to food-borne disease outbreakd,training is limited to 1 hour
annually for most food handlers, questions rembouathe level of food safety
knowledge and the hygienic practices that are béisgjayed by food handlers in the
food service industry.

Even though both groups of food handlers possessaime food handlers’
certificate indicating their competence to handled, there is no evidence that they
possess comparable levels of knowledge on hanfiioyand carrying out the same
practices. There is also no evidence that eitrargof food handlers possesses
adequate knowledge and acceptable practices that@uired to handle food safely.
This study provides evidence to guide the MinistiyHealth in determining whether to
continue with its dichotomous food safety educapohcy, draft a single training policy
that uses either method of training, or changdrtéiring program to make it more
responsive to the challenges associated with thecten in food-borne disease

outbreaks.
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Problem Statement

Although researchers in many countries have fohatttained food handlers are
more inclined to practice safe food handling (AmgliBoleman, & Thompson, 2007;
Cates et al., 2009; Park, Kwak, & Chang, 2010; Rafoe Cholewa, Chow, & Poon,
2011; Roberts et al., 2008; York et al., 2009)shaly has been conducted in Jamaica to
determine if the 13-year mandatory food handlegstification program is effective in
helping food handlers to acquire the necessary ledye and skills to handle food safely
and ultimately reduce food-borne disease outbredkss research is needed because
training of food handlers is one of the most imaottstrategies proposed by the WHO
(2007) to reduce the global burden of food-borrseases.

Many countries have investigated the knowledgéudt, and practices of
various categories of food handlers to establisaseline for the development of
effective and relevant food handlers’ training peogs (Hislop & Shaw, 2009; Jianu &
Chis, 2012; Martins, Hogg, & Otero, 2012; Van Tondeaies, & Theron, 2007). No
such study has been done in Jamaica. The knowkstypractice of trained food
handlers may differ from that of individuals wh@amtrained. In this study, | assessed
the food safety knowledge and hygienic practice®modl handlers trained in both
government programs so that the Ministry of Healtuld be able to justify the
continuation of the training program or proposenges to the new food safety policy

being developed.
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Nature of the Study

In this study, | described the food safety knowkedgd hygienic practices of
trained and untrained food handlers in Jamaicae dlservational, cross-sectional
survey method was chosen, as this is the methotfregsiently used by researchers in
these types of studies (Chuckwuocha et al., 20@8€e3s, Pippert, Angulo, & Cieslak,
2009; Egan et al., 2007; Gomes-Neves, Araujo, Rag@xardoso, 2007; Jevsnik,
Hlebec, & Raspor, 2008; Santos, Noguiera, Patagakdayan, 2008). It is also the most
appropriate method for obtaining a snapshot of feaadlers’ knowledge and practice at
a particular point in time.

The key study dependent variables were food s&fetwledge and hygienic
practices as measured by scores on a self-admedsgeiestionnaire. The independent
variable was training as measured the by numbgaimiing sessions attended and type of
training. Data analysis was conducted using SPZS§ and analyses included measures
of central tendency (mearn)tests, chi-square analysis, ANOVA, ANCOVA, andrite
analysis. Greater detail on the nature of theystsigrovided in Chapter 3.

A number of researchers have conducted similaiesud several regions of the
world, comparing the knowledge and practice ohiediand untrained food handlers.
However, no such study was found for the Cariblregion in general and Jamaica in
particular. Due to the lack of standardizatioricafd handlers’ certification across health
regions in Jamaica, | decided to conduct the studye health region. The Western
Regional Health Authority was selected, as thisore@ad the greatest proportion of

hotel workers in Jamaica. Westmoreland was selgatedomly, and, in this parish, food
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handlers are categorized for training. Separatribrg sessions are held for first-time
attendees (untrained) and those being recertiffdgo, food handlers involved in the
preparation and service of potentially hazardousi$oare trained separately from general
(low-risk) food handlers.
Research Questions
1. How knowledgeable are food handlers with respectitwal food safety
factors?
2. What are the reported practices of food handletis keispect to critical food
safety factors?
3. Are food handlers trained by the Ministry of Heattlore knowledgeable
about food safety issues and report safer pradin@@suntrained food
handlers?
4. Is there a difference in knowledge and practiceé®od handlers trained for
the tourist industry and those trained in the galn@ogram?
5. Is there a relationship between level of knowledgé self-reported practices
and the number of training sessions attended?
Hypotheses
Hol: There is no difference in the food safety knowledfjeertified food
handlers with respect to critical food safety fastas evidenced by scores on a test when

compared to uncertified food handlers.
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H.l: There is a difference in the food safety knowlede respect to critical
food safety factors as evidenced by scores ont amesng food handlers certified by the
Ministry of Health when compared to uncertified dooandlers.

Ho2: There is no difference in the hygienic practicerasavith respect to critical
food safety factors among food handlers certifigdhe Ministry of Health when
compared to the scores of uncertified food handlers

H.2: There is a difference in the hygienic practiceresavith respect to critical
food safety factors among food handlers certifigdhe Ministry of Health when
compared to the scores of uncertified food handlers

Ho3: There is no difference in food safety knowledgerss between food
handlers trained for the tourist industry and fbaadlers trained in the general program.

Ha3: There is a difference in food safety knowlesigeres between food handlers
trained for the tourist industry and food handleasned in the general program.

Ho4: There is no difference in hygienic practice ssdretween food handlers
trained for the tourist industry and food handleasned in the general program.

Ha4: There is a difference in hygienic practice esdretween food handlers
trained for the tourist industry and food handleasned in the general program

Ho5: There is no difference in the food safety knalgke scores of trained food
handlers based on number of training sessionsdaiten

Ha5: There is a difference in the food safety knalgkescores of trained food

handlers based on number of training sessionscoaiten
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Ho6: There is no difference in the hygienic prac8ceres of trained food
handlers based on number of training sessionscten
Ha6: There is a difference in the hygienic pracsiceres of trained food handlers
based on number of training sessions attended.
Purpose of the Study
The purpose of the study was to quantitatively des@and compare food safety
knowledge and self-reported hygienic practicehada groups of food handlers in a rural
parish in Jamaica. |targeted food handlers tchinghe two separate mandatory
government food safety education programs and @pgob untrained food handlers. In
addition, the relationship between level of tragh{mdependent variable) and levels of
knowledge and practice (dependent variables) wabeed. The influences of covariates
such as education, experience, job level, and focoieary training were also explored.
Theoretical Framework
The aim of any food handlers’ training programasnfluence safe food handling
behavior in the workplace. However, Clayton andfi@r (2008) have shown that
knowledge-based training programs do not autombtittanslate to safe food handling
in the workplace. This has led to the call for tise of behavioral science theories to
help food handlers understand food hygiene beh&Riennie, 1995). The theoretical
frameworks selected for this study were social @ogntheories that are used to explain
how humans acquire and maintain certain behavidh& theories selected for this
research were the social cognitive theory (SCB ttieory of planned behavior (TPB),

and the health belief model (HBM). According tonBara (as cited by Cherry, 2011),
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“Most human behavior is learned observationallptigh modeling,” and the mental
state of the individual, along with the physicatiawocial environment, interact to
produce an observed behavior (p. 1). There aestimodels of observational learning
(modeling): a live model, a verbal instruction m@dad a symbolic model. All three
models operate in some aspects of both food safetyng programs in Jamaica. A
more detailed explanation of Bandura’'s SCT is give@hapter 2.

According to the HBM, an individual will behave lealson his/her perception of
his or her susceptibility to a serious or severeahand whether the benefits to be
derived from performing the proposed behavior taimize the threat outweigh the
barriers to performing those actions (Janz & Beck®884). Therefore, if food handlers
perceive that their hand washing behavior, for gxancan put them or the customers at
risk for food-borne illnesses, and the benefitesathing hands are far greater than the
barriers, the hand washing behavior will occur.isTtheory has been tested among food
handlers (Cho, Hertzman, Erdem, & Garriott, 2082y researchers have found that
there are benefits to be derived from training. réldetails on this theory are provided in
Chapter 2.

The TPB is a social cognition theory that is fragfiyeused in trying to
understand food handling behavior (Ajzen, 1991¢cakding to the TPB, an individual’s
behavior is determined by behavioral intentiongl tnese intentions are a function of
attitudes, subjective norms, and perceived behavoantrol. Researchers have
demonstrated that the TPB is useful in explainamdrs influencing food handlers’

behaviors, such as hand hygiene (Clayton & Griffd®08) and general food handling
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practices (Seaman & Eves, 2008). More detailderuse of this theory are provided in
Chapter 2.

The two training programs in Jamaica, while notisggthat they are grounded in
any social cognition theory, have been using tiecqpies of the SCT in their delivery.
The general food handlers’ program uses mainlyalenstruction modeling, with no
opportunity for practicing new behaviors. The tenr workers’ training program uses
both live and verbal instruction models. Onsigring also provides opportunities for
workers to practice new skills under supervisiooléwify misunderstandings. In this
study, | compared the food hygiene knowledge alfereggorted hygienic practices of
food handlers to ascertain if there were differsrazased on type of training.

Definition of Terms

Critical food safety factorsThose factors that predispose consumers to food-
borne illnesses, such as hand washing practicqepg@ture control, thawing and
reheating of potentially hazardous foods, food framsafe sources, cross contamination,
and personal hygiene habits (WHO, 2010).

Cross contaminatianindicates the “transfer of harmful substances omgerom
one food product to another through direct contactontact with utensils, equipment,
work surfaces, or employee hands or clothing” ($ypekRegional Health District, n.d., p.
1).

Food-borne illnessAccording to the WHO (2014), food-borne illnesses
defined as resulting from “ingestion of foodstuftmtaminated with microorganisms or

chemicals” (p. 1).
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Food hygiene practiceéActivities carried out by food handlers to prdtéamnd

from contamination and ensure a safe supply of foodonsumers.

Food safety knowledgé@&he level of awareness of food handlers concgrfond
safety issues as measured by scores on a wrigerSegisfactory knowledge is
demonstrated with a score of 70% or over on thé&emwritest.

Potentially hazardous food#ccording to the FDA Food Code (FDA, 2001), a
potentially hazardous food is any natural or syitHfeod that requires refrigeration due
to its ability to “support the rapid growth of irfgous or toxigenic microorganisms, the
slower growth of th€lostridium botulinumand in raw shell eggs, the growth of
Salmonella enteritidis(p. 2)

Temperature abus®ccurswhen potentially hazardous foods are held in the
temperature danger zone of 41°F to 140°F for aeneddd period of time, giving rise to
the possibility of bacterial growth and foodborngedse outbreak (Spokane Regional
Health District, n.d.).

Trained/certified food handleA food handler who attends and successfully
completes the food safety education program offesethe Ministry of Health and is in
receipt of a food handler’s permit.

Training: Food safety education sessions conducted by thestirof Health on
or off the worksite with the aim of improving knasdge and skills of food handlers.

Assumptions
The following assumptions had the potential tocftae study:

e It was assumed that the food handlers voluntaalfigipated in the study.
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¢ It was assumed that the food handlers would uraleilshe questions asked
on the test, even though pretests were done vdiimigar population to
improve clarity of the instrument.

e |t was assumed that the test was an appropriataowaygasure food safety

knowledge and practice.

¢ |t was assumed that the results of the study wimidlldence policy decisions,

leading to the improvement of training of food hkmsl.

These assumptions were necessary as (a) writtesegbwas not required before
the administration of the instruments and food lhenschad the option to decline to
participate and (b) low literacy levels among fawatkers may have impacted the level
of understanding of the test items.

Scope, Delimitations, and Limitations

In this study, | focused on providing an overviefthe food safety knowledge
and hygienic practices of trained and untrainedfoandlers in Jamaica by a self-
administered questionnaire. This focus was chbseause there had been no formal
assessment of the food handlers’ training progriacests implementation. Food safety
knowledge and hygienic practices should imprové Wwiining, and a comparison of
knowledge and practices of trained and untrained feandlers will provide an indicator
of the effectiveness of the training programs. ef-administered questionnaire was an
acceptable way of assessing these variables teraté population, reducing the

possibility of interviewer bias. While there wds/ays the possibility of guessing on
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such an instrument, the presence of a “don’t knoption on the instruments and
anonymity during data collection should have imgethe internal validity of the study.

| concentrated on food handlers in one purposefidlgcted health region in
Jamaica. Only literate food handlers were includetie study, as the data collection
method was a self-administered questionnaire deatired a level of literacy on the part
of food handlers. llliterate food handlers wereleded, as their inclusion would have
required face-to-face interviews for data collectid his would have created the
possibility of linking respondents with instrumentghich was not the intent of the study.
However, the omission of illiterate food handlexsladed their knowledge and practices
from the study. Also, because an incidental sawpale used, there was no way of
knowing the type and number of food handlers whaldattend a training session on a
given day; therefore, the final sample may not Haeen representative of the general
population of food handlers in Jamaica. Thesetéitiwins prevent generalizability of the
study findings beyond the food handlers in thegbaaf Westmoreland.

Other possible threats to validity were (a) didicats in the research setting
during the administration of the test, (b) uncerttathat the test was a true measure of
the “food safety knowledge” variable, and (c) inagiate statistical tests. Measures
that were implemented to minimize these threatsided the control of the testing
environment to minimize distractions, expert revigwests, and ensuring that statistical

assumptions were not violated.
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Significance

There was no previous study on the food safety kedge and hygienic practices
of food handlers trained in government traininggpaons versus those of untrained food
handlers in Jamaica. This study was importantumxaew food safety policies were
being drafted and there was no evidence as toftbetigeness of the mandatory training
program that had been in place since 1999.

Even though there has been an increase in the mwhibvained food handlers
serving food to the public, the incidence of foaut+ie illnesses remains high. This
brings the adequacy of food handlers’ training iquestion. Higher standards of
operation are required for tourist establishmentstod the high instance of travelers’
diarrhea among tourists (Ashley et al., 2004).sTed to the implementation of
specialized food safety training for hotel workehs.this study, | determined whether
food handlers trained in this program were moreskadgeable than those trained in the
general program and untrained food handlers. Hunigs may inform decisions
concerning the efficacy of the structure of bo#irting programs for meeting the
minimum standards for knowledge and practice irdfoggiene in Westmoreland. This
study has implications for positive social changghiat it may influence policy that
results in better training programs for food harglla Westmoreland, and, by extension,
Jamaica. This may ultimately lead to the servihgader food to the public and a

reduction in food-borne disease outbreaks.
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Summary

Training of food handlers has been recognized byiiHO (2007) as one of the
most important strategies for reducing the burdeioad-borne diseases worldwide.
Such training programs should equip food handletis knowledge and practice with
respect to food safety factors that are linkedisease outbreaks. Although the evidence
is not conclusive that training automatically tatess to improved knowledge and
practice (Clayton, 2002), trained food handlersmaoee inclined to practice safe
handling of food (Seaman, 2010). Training progravik a theoretical foundation in
behavior change theories are more effective in avipg knowledge and practice than
those based solely on “information giving” in arvieanment remote from the work
setting.

While many jurisdictions have mandated food harsdleaining, there is a lack of
evaluation of the effectiveness of these progranachieving their objectives.
Ineffective training programs constitute a wasteesburces, as they have no meaningful
impact on the level of food handler-related foodreodisease outbreaks. In this study, |
assessed and compared knowledge and self-repodeticps of food handlers who were
trained in-house and in remote locations, usingaumed food handlers as a control
group.

Chapter 2 covers the review of the literature adfsafety knowledge and
hygienic practices of food handlers from differesgions of the world. Chapter 2 begins
with the association of food handlers with diseastvreaks and continues with a review

of the literature on the effectiveness of food hargd training, the knowledge and
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practice of food handlers, and training based @msscience behavior change theories.
The chapter ends with literature related to theaitke cross-sectional survey as the
most appropriate data collection method. Chapfo8ides a detailed outline of the
methodology. It includes the setting, the sampleded, the population, the data
collection method, and details of analysis of tatad The quantitative cross-sectional
study was conducted in food handlers’ clinics instd@reland, Jamaica, and targeted
trained and untrained literate food handlers whoevilevolved in the preparation and
service of potentially hazardous foods. Data veettected by a self-administered
guestionnaire to assess food safety knowledge efideported hygienic practices of
food handlers. Data were analyzed using the SRI5sEatistical software package.
Chapter 4 includes the results of the study. Iafér 5, | present the discussion,

reflections, and recommendations for future redearc
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Chapter 2: Literature Review
Introduction
According to the WHO (2007), the increase in th@dance of food-borne
diseases is a public health concern in both deeel@md developing countries. An
estimated 30% of the population of industrializedmries suffers from foodborne
illnesses annually (WHO, 2007). This translateagproximately 76 million cases, with
325,000 hospitalizations and 5,000 deaths eachiyehe United States alone (WHO,
2007). Developing countries such as Jamaica walequate surveillance systems are
unable to accurately capture the magnitude of foaahe illnesses, but an inordinately
high incidence of diarrheal diseases seems to stiggderlying food safety problems
(WHO, 2007). The WHO cited training of food harndlen safe food handling as one of
the most critical interventions in prevention obébborne disease outbreaks.
Researchers have linked these outbreaks to thendbhg of food and poor personal
hygiene of food handlers. Therefore, from as easly1 938, there has been the call for
training of food handlers (Jackson, 1954). Mamsflictions, including Jamaica, have
mandated the training of food handlers. Most trajiprograms are based on the KAP
model, which is geared toward improving knowledgd practice through information
giving.
The literature is inconclusive as to the effectesnof food handlers’ training
programs. In most cases, food handlers’ knowledgeined low even after training,
and knowledge was not always translated into practMany of these scholars used the

survey method to determine knowledge and pracfiesearchers have sought to
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improve knowledge transfer by developing trainimggrgams based on social cognitive
theories. Such programs have shown greater impremein hygienic practices
determined by observation and assessment of raestatiolations. The training of
managers has also been associated with improvpdatisn scores and greater levels of
food safety knowledge and practices of employees.

Training of food handlers and food establishmenbhagars has been mandatory
in Jamaica since 1999. The training, done by tih@diy of Health through its local
health departments, is based on the KAP modelfoNoal evaluation had been done to
ascertain whether the knowledge imparted to foodileas in the 1-hour training had led
to improved knowledge that was retained and traredgo the food establishments.
This was the focus of this research.

In the literature review, | address the role ofdd@ndlers in disease outbreaks,
knowledge and practices of food handlers, and ffleeteszeness of training programs for
food handlers, including traditional programs adl @® theory-based programs. In the
final section, | address the methodology that wsesiuo assess food handlers’
knowledge and practice in Jamaica.

Literature Review Strategies

The databases used for this research included CINRIFbQuest Central,
ProQuest Nursing and Allied Health Source, Hosiytaind Tourism Complete,
Academic Search Complete, Medline, and Google ach@earch words includédod
safety, food handler, food handling, food hygidnygiene, food poisoning, health

education, food handler’'s education, sanitatiomdptraining, food-borne illnesses,
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food-borne disease outbreaks, knowledge, hygieaetipes, social cognitive theories,
theory of planned behavior, effectiveness of fogddme training, restaurants, food
safety methods, hand washing, surveys, food seancdéood businessesThe articles
selected for inclusion in this review were basedamumber of criteria: the target
population (food handlers in the food service indysthe date of publication (last 5
years), the variables studied, and the methodalegd (mainly surveys and self-reported
methods). Studies were not restricted to the @aah context, as efforts were made to
include studies from several regions of the woidfew older studies were included due
to their relevance to this research.
Association of Food Handlers With Food-Borne Dise@&sOutbreaks

A number of food-borne disease outbreaks have associated with food
workers. Beatty et al. (2009) conducted epidengickl studies over a 5-week period to
determine the cause of the largBatmonellaoutbreak in Texas. The methods used
included outbreak surveys, symptom surveys, catadies, follow-up surveys,
environmental investigations, and lab analysesattigest al. found that the outbreak was
due to the mishandling of food by a food handEleven food service employees had
positive stool cultures fdsalmonella enteritidis This was the largest food-handler-
associated outbreak in the United States, anddhesrnhission only ended when policies
were implemented to screen food handlers and egdhuke with positive cultures for
Salmonella The limitations of the study, including low resyse rates and the passive

reporting, prevented the determination of the aagjsource of the outbreak.
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Barrabeig et al. (2010) also demonstrated theab# asymptomatic food

handler in an outbreak associated with food-bowrevirus in Barcelona, Spain in 2005.
A retrospective cohort study that targeted expgeaxple as well as food handlers was
conducted using interviews and stool analysesackttate and relative risks were
calculated to determine the association betwearadesand food consumption.
Barrabeig et al. claimed that the norovirus was@méin seven stool samples, including
that of an asymptomatic food handler who did notleaimplicated food but cooked and
served the lunch. Infectious agents are possidsymptomatic food handlers, which
warrants the practicing of safe food handling teghes, especially handwashing, at all
times.

Isara, Isah, Lofor, and Ojide (2009) studied foodtamination in fast food
restaurants in Nigeria and looked at the role ofifbandlers in food contamination.
Isara et al. administered a semistructured questios to collect data from 350 food
handlers who were systematically selected. Otlethaus of data collection used
included food sampling and stool analysis. Mostfbandlers displayed characteristics
that may influence food contamination, such ask td training in food hygiene
(52.6%), no preemployment medical examination (7),&nd no knowledge that
microbes can contaminate food (57.4%). The micsabere isolated from salads, meat
pies, and fried rice, and these microbes incluglecereusS. aureusandS.
typhimurium These entero-pathogenic bacteria were isolated the stool of the

healthy workers. The presenceSfaureusn foods and in a high proportion of stools of



27

food handlers indicated the possibility of contaation by food handlers. There is a
need for preemployment training and medical exatimandor food handlers.

To further demonstrate that food handlers are petiesources of food-borne
infections, Andargie, Kassu, Moges, Tiruneh, anduy{2008) determined the
prevalence of intestinal and bacterial parasitesragnuniversity cafeteria food handlers
and food handlers from a teacher training collegEthiopia. Specimens from
fingernails, hands, and stools were collected fi@n food handlers. This sample
included all food handlers who did not take treattrfer intestinal problems within the
previous 3 months. A questionnaire was also usedltect demographic and hygiene
data. The specimen analysis for fingernail corsteenealed that 41.7% of the 127
specimens were positive fBtaphylococcus aureu®ther pathogens found included
Klebsiella, Escherichia coli, Serratia, Citrobact@ndEnterobacter No intestinal
parasites were found on fingernaiShigellaspecies was isolated from 3.1% of stool
cultures. However, in a microscopic examinatiostobl specimens, Andargie et al.
revealed that 29.1% were positive Ascaris lumbricoide$18.1%). Other parasites
found wereTrichuris trichuria, hookworm, andsiardia lamblia Overall, 29.1% of food
handlers had intestinal parasites in their stodlse presence of fecal bacteria on the
hands of food handlers and food contact surfacgshaee led to outbreaks of food-
borne illnesses. Training and hygiene educatiorewecommended for food handlers in
Ethiopia.

Khurana, Taneja, Thapar, Sharma, and Malla (2088)ravealed the presence of

bacterial and parasitic infections in food handldtsiurana et al. collected stool samples
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from food handlers working in food service estdihents over a 5-year period (2001-
2006) to study the presence of entero-pathogemieba and parasites. Khurana et al.
found that, each year, between 1.4% and 16% of haodlers were infected with entero-
pathogens, the main ones be@®@rdia andShigella The 2002 analysis yielded the
maximum prevalence rate of entero-pathogenic bacteB.3%), and all of the food
handlers were asymptomatic. Asymptomatic carp&se the consuming public at risk,
as they are unaware of their infective state ang ecoatribute to foodborne disease
outbreaks. Training and monitoring are necessagntourage all food handlers,
regardless of health status, to practice safe lf@oalling techniques.
Effectiveness of Food Handlers’ Training

One strategy to reduce the growing increase in-fumrde illnesses is the training
of food handlers. Some jurisdictions mandate taeing of food workers, while others
recommend or encourage training. According to Re(i994), voluntary training
programs may reach only those who are interestéabuh safety and want to behave
appropriately. Mandatory training programs ensuvdder coverage of food handling
personnel. Effectiveness of food hygiene trairpnggrams is generally measured by
change in food safety knowledge, food hygiene pracor food violations detected
through observation/inspection. Several studie® lh@en conducted to test the
effectiveness of these training programs. Thas#iest have yielded mixed results as to
the effectiveness of training.

Egan et al(2007) conducted a review of studies done to deter the

effectiveness of food hygiene training in the comsia sector of the food industry.
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Specifically, Egan et afocused on outcome measures used by the scholass¢aain
training effectiveness. Forty six studies metitisdusion criteria. These studies spanned
the period 1969-2003 and were conducted in 10 cesntvith the majority being done
in the United States and the United Kingdom. Siktg percent involved food handlers,
and 24% focused on managers. Most of the resaaroteasured knowledge, attitude,
behavior, and practices concerning food safetyod hygiene. The study designs fell
into five categories: descriptive, audit, beforeegfcomparative-experimentalist, and
randomized controlled experiment, the majority §86) being descriptive.

Egan et al(2007) evaluated the studies based on five meadurew/ledge,
attitude, behavior and work practice, retrainingg duration of effects. Egan et &dund
that most scholars measured effectiveness of tr@uiny assessing knowledge using
guestionnaires or pre/posttests. The knowledggedifrom good to poor on various
critical aspects of food safety. With respectttawle, behavior, and work practice,
Egan et alrevealed that, although there was a positiveudtitoward food safety, this
was not supported by self-reported practice, aatetivas a discrepancy between self-
reported practice and actual behavior. There \&m@sre correlation between knowledge
test scores and premises inspection scores. Sévlea studies were rated as moderate,
and of these, “four provided good evidence to suppe effectiveness of food safety
intervention, specifically food handler trainingrecertification" (Egan et al., 2007, p.
1,187). However, this training program was mofeaive when conducted in the

workplace rather than in a remote training envirenm While there is acknowledgment
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that training of food handlers is critical to effiee food hygiene practices, a limited
number of studies have addressed the effectiveri¢ssning.

Pilling et al. (2008) assessed the effect of maorgldtaining of managers and
food handlers on knowledge and behaviors with retigpefood safety. Three behaviors
were investigated in this cross-sectional studpdhaashing, thermometer use, and
proper handling of food and work surfaces. Thetégcal underpinning of the study
was the TPB, which focuses on the contributionedfdvioral antecedents to food
handling behaviors. Questionnaires and observatidood preparation behaviors were
the two methods used to gather data. The quesii@was developed by the researchers
and piloted for internal reliability and consistgndt focused on demographics,
knowledge assessment, and assessment of the Ta&tcigants were food service
employees from restaurants in Kansas, lowa, andddis. The 242 employees were
drawn from restaurants where training was manddtorgll food handlers and from
restaurants where training was only mandatorydpesvisors. Pilling et al. revealed that
food handlers’ knowledge with respect to thermomese and hand washing was
significantly lower for food handlers for whom tneng was mandated than those where
training was mandatory for only managgrs<(0.001). These food handlers also had less
favorable attitudes toward food handling and warkaces. The training of shift
managers Yyielded similar benefits as having altifbandlers trained. Having trained
managers led to overall better knowledge of emmeyeith respect to the three areas
investigated. Training does not always lead torowpd behaviors, but it may lead to

benefits in some areas.
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Averett et al. (2011) evaluated the mandatory foaddlers’ training program
implemented by the Kansas City Health Departme20@5. This training program
involved a 2-hour lecture conducted at the heafhattment, followed by a written
examination. Food handlers’ training cards, v&hd3 years, were awarded to the food
handlers after successful completion of the coufidee evaluation was conducted by
comparing rates of critical and noncritical viotats of food establishments before and
after the implementation of mandatory food handleasning. Violations related to food
handler behaviors were compared for the period 24 (4 years before mandatory
food handlers’ training) and 2005-2007 (3 yearsrafhposition of mandatory food
handlers’ training). Non-food-handler-related aibdns were used as control violations
in a quasi-experimental study design. Avereti.dband an overall significant decrease
in food handler-related violations by 4.9% aftex thod handler training program was
implemented, while control violations decrease@#y’%. Within the subset of
establishments in operation in both time periodaete was a significant decrease in food
handler-related critical violations by 13.1% anatfcol violations by 47.7%. While food
handler-related and control violations decreadestetwas a greater decrease in the
control violations. This made it difficult to deteine the level of decrease that was
explained by the food handler training program.né¢s when compared to the control
group, no measurable benefit was seen in food kanellated violations after training
(Averett et al., 2011).

Cates et al. (2009) assessed whether the preskoedifted kitchen managers

improved restaurant outcomes. Kitchen managersrsigors are classified as food
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handlers, and their training and certification ex@ndatory in Jamaica. The researchers,
who conducted the study in lowa, assessed theaeship between the presence of a
certified kitchen manager (CKM) and restaurant @tsion outcomes and critical
violations. Data were gathered from routine insjp@cecords for three types of
premises (restaurants serving liquor, restauraatsdo not serve liquor, and taverns with
food preparation) over a 2-year period (2005-200)proximately 4,461 establishments
with 8,338 routine inspection reports were includethe study. In the results of logistic
regression analysis, Cates et al. found that tbegnmce of a CKM during inspection was
protective against most critical violatiofBR = 0.82,p < 0.01). The establishments
were less likely to have critical violations forrpennel OR=0.73,p < 0.01), food

source and handlin@®R = 0.80,p < 0.01) and ware washin@R= 0.82,p < 0.01). The
presence of a CKM did not protect against violati@r food temperature and time
control, specifically cold holding. The traininffrmanagers may increase their
knowledge and their ability to impart this knowledg and adequately supervise food
service employees, thereby reducing critical violat that may lead to food-borne
disease outbreaks.

Park et al. (2010) conducted a study among snalchise restaurants in Korea
to evaluate food safety training programs for fbadidlers. The outcome measures used
in this study were knowledge and practices of foaddlers concerning food safety and
food safety performance of restaurants. The theatdoundation of this study was that
hygiene education/training based on imparting keolge alone was not sufficient to

improve attitudes and practices of food handl&ata were collected by self-
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administered pre and posttraining questionnairdsf@od safety performance checklists
for restaurant observations. Using the nonequitglestest posttest control group
design, 12 restaurants were allocated betweenranyagroup and control group, with
seven restaurants with 41 food handlers assignt#gktmtervention group and five
restaurants with 49 food handlers assigned asalentihe training group was exposed
to a 1-hour training, and posttests were admirastéo the two groups after 2 weeks.
After the pretest, there was no significant differe in food safety knowledge between
the two groups. There was a significant increadaowledge after training for the
intervention group (mean score = 1$3; 0.05), especially in areas such as personal
hygiene and the handling and serving of food. &heais no change in pretest/posttest
scores for the control group, thereby validating $kudy as a good measure of the
intervention effect of the training.

With respect to food handling practices, Park ef20110) found no significant
improvement in posttest scores over pretest s¢pre$.05) in the intervention group,
leading to the rejection of the hypothesis thahtrg would lead to improvement in food
handlers hygiene practices. Also, training did cattribute to significant improvement
in inspection scores for the intervention groumpeesally in areas such as handwashing,
food handling practices, and checking and recordirfgod temperatures. The
employees did not know proper hand washing proesd{average score of 1.4 points),
although they stated that they washed their harmjzeply. There was negative
correlation between knowledge and practice {0.235,p < 0.05). The positive

correlation between inspection sanitation scoreskaowledge, though insignificant,
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indicated that behavior change may be due to kridyelecquisition. The negative
correlation between practices and inspection sasassnot significantr(= -0.191p >
0.05). Park et al. concluded that continuous foypgiene education program could be
effective in improving knowledge and the sanitatimspection scores. The limitations
for this study, however, were in the design andathaysis. There were differences
between the intervention and control groups andtdil@ss of subjects and the resulting
small sample size, thdest was used in the analysis instead of the ghatest. Further
research on the effectiveness of training shoudtlide larger sample sizes and an
analysis of a pairetitest.

Roberts et al. (2008) also used a pretest/postxpsrimental design to determine
if knowledge and practices regarding food safegngied after training. Roberts et al.
used a 54-item knowledge assessment questionhairéotused on cross-contamination,
time and temperature abuse, and poor personalig/giefood handlers in commercial,
licensed restaurants in three U.S. states. Obsamvwaas also conducted using a
validated food safety observation form. After halr training session, the same
guestionnaire was administered and the food hasmdlere observed. Thirty one
restaurants yielding 242 employees completed tbtegt, and 160 did the training and
the posttest and were observed. Roberts et aldfthat training had a significant impact
on hand washing knowledgp € 0.05) and behaviop(< 0.001), but was not significant
in preventing cross-contamination and time tempeeadbuse. An investigation of the
relationship between overall behavioral scoreskarmvledge scores using linear

regression revealed a significant positive relaiop F = 4.266,p <0.05). Food
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handling practices were poor, even after trainifgaining can improve knowledge and
practice. However, knowledge alone will not alwayprove behavior. Efforts should

be made to target other factors that hinder or pterfood safety behavior change. The
study was limited by the small number of restaigdinat were willing to participate in

the study (response rate of 2.4%). Further stughesieeded to investigate the reason for
managers’ unwillingness to participate in studieg also into barriers and motivators to
the translation of knowledge into practice.

Rebellato et al. (2011) used a pretest/postteggnlés evaluate the effect of a
food handler certification program, PROTON, on khewledge, attitudes, and practices
of participants who completed the course. In gseasment, Rebellato et al. focused on
three variables: hand washing, cross contaminatiod temperature abuse. One
thousand and forty two participants completed tlegsts, and 320 completed the
posttest after 1 month of completing the coursebdfato et al. found that there was a
significant increase in mean test scores from 6.8D = 2.0) t07.6/10$D=1.6) p <
0.001). Food handlers’ attitudes to food hygiesmeained positive, and improvements
were observed also in the practice assessmentialtpé the area of hand washing
(over 90% on posttest) and wearing of headgeahelReo et al. demonstrated the
benefits to be derived from food handlers’ trainignumber of limitations were
highlighted by Rebellato et al., namely, socialicdslity bias resulting from self-
reported practices, selection bias resulting from lesponse rate for the posttest,
test/retest bias from the repeated administratidheoinstrument, and from the

possibility that food handlers got assistance mgleting the posttest as it was done at
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home without supervision. These biases shouldldeeased in future studies to assess
the effectiveness of training in food safety.

York et al. (2009) conducted a 2-year longitudstaldy to assess and compare
the effectiveness of two training initiatives: tNational Restaurant Association ServSafe
training program and an intervention based on tRB.TAs a result of attrition, a small
sample of 33 restaurant food service employees &etpthe study. Data were
collected using a questionnaire and peak hour exeth observation. York et al. focused
on three areas: hand washing, use of thermometeclaaning of food contact surfaces.
Repeated measures of knowledge and practice weeeatdaseline, after training using
ServSafe, and 1 week after the TPB interventione iftervention, based on barriers
identified from posttraining focus group interviewsvolved the placing of colorful “Did
you know” signs in high-traffic areas of the restas. York et al. found that hand
washing knowledge significantly improved posttramip < 0.01) and post intervention
(p < 0.05). However, there was no significant chandenowledge in the other variables
measured. Observation revealed a significant irgar@nt in behavior in all three areas
post intervention over baseline scorps (0.01) and posttrainingp(< 0.05). In all three
areas, posttraining behavior was not significab#fter than baseline. Training alone
may improve knowledge, but does not improve behlavimprovement in behavior
requires an intervention that will address barrierperforming desired food safety
behaviors/attitudes toward food safety practices.

Anding, Boleman, and Thompson (2007) evaluatednipact of a food safety

education program by assessing self-reported clsandeod safety behaviors among
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food service employees. The training program-F8afity: It's Our Business (FSIOB)-
was designed to train food service workers asfmttiood managers and was delivered
over 1 or 2 days using interactive activities, sashemperature measurement and hand
washing techniques. Data were collected from 7rfiggpants who completed the
program using a mailed survey instrument that megluiecall of the frequency of
practicing 12 safety practices critical to the @metvon of foodborne illnesses. Anding et
al. showed that there was significant self-repomeprovement in behavior after the
completion of the FSIOB program in all 12 food hiamgl practices§ < 0.05). The
practices assessed were cold holding of food, nmeamant of internal temperature, date
marking of ready-to-eat potentially hazardous fo@d®ling of foods, hand washing,
cleaning and sanitizing of work surfaces, uteresild cutting boards, cleaning of
equipment, storage of raw foods, and pest managerange effect size was noted for
measuring of internal food temperature (0.93) asidgithe two-step cooling process
(0.80). Food workers who were certified food masrageported significantly greater
changes in practicep € 0.05). Food safety education programs are &fem helping

to improve safe food handling practices among f@odkers.

Ehiri, Morris, and McEwen (1997) conducted an expental study to ascertain
the effectiveness of a food hygiene training coums®cotland. Although this is an old
study, it was included in the review because ofittsilarity and relevance to the present
study with respect to the training program beingleated, the method used, the use of an
untrained control group, and the areas of knowldmgeg assessed. In this study, Ehiri

et al. used the Solomon 4 experimental designdatertwo intervention groups and two
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control groups. The 188 food handlers who undé&rtbe Royal Environmental Health
Institute of Scotland (REHIS) elementary food hygidraining course was divided into
two equal groups, with half receiving a pretest pasitest and the other half posttest
only. The comparison group, drawn from a similepyation in the locality, was
comprised of 204 participants. Seventy five pgréints were asked to do the pretest and
posttest and 129 did the posttest only. Questiomsarveys and a 20-question pre and
posttest were used to collect data on areas, suatvareness of food-borne disease
agents, food storage, cross contamination, temperabntrol, personal hygiene
practices, knowledge of high risk foods, and awassrabout HACCP. Ehiri et al.
showed that there was no significant impact ofgiretest on the study results.
Participants in the intervention group showedditthprovement in knowledge when
pretest and posttest scores were compared foaadlbles. In some instances, the
comparison group performed better than the intd¢reemgroup. In one instance, there
was a decrease in knowledge after training witheesto times when cross
contamination can occur in the food establishm&2¥%{ to 31%p < 0.005). Training
programs should be based on behavior change teerteuse training strategies and
interventions that develop skills and increaseig@astion.

Chapman, Eversley, Fillion, McLaurin, and PoweD1R) used a communication
intervention (posting of food safety informatioresis in work areas and subsequent
video observation) to demonstrate that food hastfeod handling practices can be
positively influenced by nontraditional training theds. Nonparticipant observation was

conducted at baseline in eight food preparatie@sof a large international food service
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company in Ontario, Canada. Forty seven food leadlere observed on their practices
of hand washing and cross contamination. Foodysafformation sheets were then
placed in five high traffic areas in the food pregieon departments and changed each
week for a period of 7 weeks. Postinterventioregidecordings were then conducted
and the results compared with baseline. Chapmah ftund that the intervention
contributed to significant improvement in all evepbserved. Hand washing attempts
improved by 6.7% and correct hand washing even®&88%. Indirect cross-
contamination was reduced by 19.6% and direct ezoatamination by 81.7%p(< 0.05,
95%CI). While there was improvement, Chapman et akadtiat risky behaviors still
existed in these establishments. Hence, the fifdod-borne disease transmission via
food workers can be effectively reduced if othethods (theory-based training and
organizational change) are used along with intdreas.
Training Based on Social Cognitive Theories

As traditional training methods have failed to prod the desired food handling
behavior changes in food handlers, researchersdwaated using social cognitive
theories and models to help food handlers undeatdiahaviors. Such theories include
Bandura’s Social Cognitive Theory - SCT (Cherryl 2)) the theory of reasoned action
(Ajzen & Fishbein 1980), the Theory of Planned Bebar - TPB (Ajzen, 1991), and the
Health Belief Model - HBM (Janz & Becker, 1984).
Social Cognitive Theory

The main theoretical framework selected for thelfeafety education study in

Jamaica was Bandura’s SCT. According to Bandwaifad in Cherry, 2011), “Most
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human behavior is learned observationally throughklefing: by observing others, one
forms an idea of how new behaviors are performed,an later occasions, this coded
information serves as a guide for action” (Intrawlut section, para. 1). According to
SCT, people learn from others through observatmitation, and modeling; the
individual’'s mental states are essential to thenieg process, and people can learn new
things without demonstrating a change in behavigghavior change is dependent on the
environment; hence, human behavior is a continutdesaction between personal
(cognitive) factors, those behaviors, and enviromaefactors.

There are three basic models of observationalileguimodeling): (a) a live
model-an individual demonstrating or acting out@adwior, (b) a verbal instruction
model-description and explanation of behaviors, @hé symbolic model-real or
fictional characters displaying behavior in filnh®oks, or online media (Bandura as
cited in Cherry, 2011). An individual’'s mentaltstawhich is described as intrinsic
reinforcement, can influence learning and behast@nge. Examples include pride,
satisfaction, and a sense of accomplishment. Wkaninformation is acquired, there
needs to be an environment conducive to practicthéindividual to translate learning
into behavior change. Observational learning ime@slfour steps: paying attention,
retaining information, reproducing the informatiorthe form of behavior performance,
and motivation to imitate the modeled behaviomvhich reinforcement and punishment
can play a role. Food safety education sessiosscdan the SCT should be interactive,
using repetition and audiovisuals to aid retentmwoyide opportunities for the

reproduction of the modeled behaviors, and useningss (certification and special
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awards) to provide motivation. While learning gially assessed through a written test,
permanent behavior change will not result if theknenvironments do not provide
opportunities for the food handlers to practiceribes behaviors.
Theory of Planned Behavior

Ajzen (1985, 1991) developed the TPB and postulttatithe most important
factor that precedes a behavior is the intentigmetdorm the behavior. This behavioral
intention is determined by the extent to whichitiddvidual perceives that he or she can
exercise control over the behavior (Glanz, Rimet,eis, 2002, p. 74). Perceived
behavioral control is determined by personal belafout how difficult or easy it is to
perform the behavior. Other factors determininigasoral intentions are subjective
norms surrounding the performance of the behavidrthe individual’s attitude to the
behavior. Subjective norm is an individual's p@toen of whether significant others
think that the behavior should be performed. Hcpeved behavioral control is a
determinant of behavior, then knowledge of thediscthat impede or facilitate
behavioral control is instrumental in developintgimentions targeting behavior change.

Seaman and Eves (2008) looked at food hygiendriain small- to medium-
sized care settings using the TPB. Questionnhaeed on the TPB, along with in-depth
interviews with food handlers and the managersewsed to gather data from 155 food
handlers and 10 managers in care settings sudlirseries, day care centers, preschools,
respite units, and residential homes. Seaman wes &/aluated the impact of different
factors on the intentions of food handlers to haridbd safely and found that subjective

norms (other people's opinions) had the greatéseimce on food handlers’ behavioral
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intention to perform safe food handling practicealbtimes = 0.55,p < 0.001), while
attitude did not have a significant influence. @lgaining significantly influenced the
subjective norms of food handlers. Trained fooddhers were more concerned about
what others thought of their behavior in the wodgqal. Training, however, did not
influence intentions to perform safe food handlmgctices on all occasions. Untrained
food handlers displayed a positive attitude towaraising and most managers did not
provide support for untrained food handlers. Maamne) training in food safety and
subsequent in-house training and support for faalers may reduce the risk of food-
borne disease outbreaks in care settings.

Clayton and Griffith (2008) investigated the effigaof an extended TPB model
for predicting hand hygiene practices of catenerf®od handling establishments in South
Wales, United Kingdom. The extended model incluaggects of the HBM and the TPB
incorporated in a Hand Hygiene Instrument (HHIneMundred and fifteen (115) food
handlers from 29 food businesses participatedarstiidy. Data were collected by
observation and completion of the HHI. Food harseere observed on three different
occasions and then were asked to complete theimetit that targeted beliefs about the
outcomes of carrying out hand hygiene actions,geed behavioral controls, and
perceived susceptibility to, and severity of, fdmmne illnesses among patrons that may
be derived from their hand hygiene actions. Clawynod Griffith found that the TPB was
a good model in predicting hand hygiene malprastait explained 34% of the variance
(p < 0.05). The model also explained 24% of thearare in intentions. Significant

predictors of hand hygiene malpractices were ali$y subjective norms, descriptive
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norms, perceived behavioral control, and intentiéithough a large percent of the
variance remains unexplained, training programsdaslely on information giving
cannot improve food handling practices. There a¢ede a clear understanding of the
factors influencing behavior change within the induals and within the environment
where these behaviors are practiced.

Health Belief Model

The HBM was developed in the 1950s by a group ofas@sychologists in the
United States to explain and predict health belraiGlanz et al., 2002, p. 46).
According to the HBM, an individual will be inclideo take action if he or she perceives
him or herself to be susceptible to an adversewere situation and that the benefits of
taking action will outweigh the cost or barrietdBM theorists also identified two other
constructs: “cues to action” that will spur theiindual into action and self-efficacy,
which is the individual’s perceived ability to domsething about the situation.

Cho et al. (2012) used the six constructs of th&HBerceived susceptibility,
perceived severity, perceived benefits, perceiaddrs, cues to action, and self-
efficacy) to investigate Latino(a) food handleriitade to food safety and possible
predictors of food safety behaviors. Two hundned ainety seven eligible restaurant
employees participated in the study that was caleduacross several U.S. states by
completing a self-administered questionnaire. €tal. found that food safety
knowledge was a significant predictor of three tartss of the HBM: perceived severity
of food safety action(= 0.20,p = 0.01), perceived susceptibility to food-borreakses

(B =0.23,p = 0.01), and food safety knowledge also reducedgnesd barriers to
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performing safe food handling practic@s«-0.23,p = 0.001). However, food handling

behavior was not affected by any of these threstcocts. The only factor that affected
food handling behavior was perceived benefit oé $abd handling actions such as
“increased management satisfactiop’=0.17,p = 0.05). While one drawback in this
study was self-reported practices that led to thesibility of social desirability bias, the
findings support the need for the continued pravisf training for food handlers. The
training methods may have to be reconsidered toeaddhe needs of the learners.
Knowledge, Attitude, and Practice Model

While it is recognized that theory-based trainimggpams are more likely to yield
better results, many jurisdictions have continwedde the traditional methods of training
based on the KAP model, which has a focus on inétion giving. According to the
KAP model, an individual's behavior is dependenthéor her knowledge and the
provision of knowledge will directly lead to a clggnin attitude and practice (Rennie,
1995). Even though a lack of knowledge on the pfdod handlers has contributed to
the prevalence of food-borne diseases (WHO, 2@0M) training and education are
essential in supplying this knowledge, it doesangbmatically translate to safe food
handling practices (Clayton & Griffith, 2008). istimportant that research be conducted
to ascertain the level of knowledge of food harglt@mcerning safe food handling
practices and the actual practices that take phattee work environment so that relevant
and effective food training programs can be planr@dme scholars have addressed only

one variable (knowledge or practice), while othease combined knowledge, attitude,
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and practices as variables of interest. In thigere, | addressed the variables separately
and in combination.
Food Handlers’ Food Safety Knowledge

Many studies have been conducted in different g@sito assess food handlers’
food safety knowledge on areas such as hand wagbmgerature control, cross
contamination, food storage, and some aspectdfifucrobiology. Hislop and Shaw
(2009) conducted a study in Edmonton, Canada &rméte the food safety knowledge
of food handlers in the food service industry. Kiedge was assessed by using
standardized, self-administered questionnaireidiged by environmental health officers
during site inspection. Both certified and noniéed food handlers were included in the
study to determine if a relationship existed betwiemgth of time since certification and
food hygiene knowledge, or between number of yehexperience in the food industry
and food safety knowledge. Six hundred and thobd handlers participated in this
study. A score of less than 50% was considered@&é by the researchers. Scores were
also cut off at 70%, which is minimum score sethmy health authorities in Edmonton
for certification. Hislop and Shaw found thattlé certified food handlers, 68% had
training of 5 years and under. Also, 98% achiessates higher than 50% and 94% had
scores higher than 70%. Food handlers trainindifieel food handler) was significantly
associated with passing at the 5096 (0.007) or 70%p = 0.015) cutoff points.
However, length of time since training had no digant influence on the passing scores
of certified food handlerg(= 0.821) or noncertified food handles< 0.543), neither at

the 50th or 70th percentile. There was, howevsigificant difference of failure rates
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between certified and noncertified food handlerthadailure rates for the noncertified
were between two to five times that of the centifieod handler. The highest failure
rates were for those with over 10 years of expegerilraining had a positive impact on
food safety knowledge and recertification was neagsat intervals as knowledge
retention decreased with passage of time.

Jianu and Chis (2012) used a cross-sectional qaamé study to determine food
hygiene knowledge level of food handlers workindRimmanian small- and medium-
sized companies and also to provide baseline dataaining programs for food handlers
in Romania. Structured, self-administered quesixnes were used to elicit information
on demographics and level of knowledge concerrogl fpoisoning, cross-
contamination, time temperature control, and peakbygiene. The 211 participants
were drawn from the meat industry, dairies, balsgigatering, and retail trades that had
implemented the HACCP system. Although 46 comamiet the criteria, 33 companies
(72% response rate) participated. From the firglitigere was no significant difference
in level of food handlers’ knowledge based on genage, or professional experience.
However, knowledge levels were significantly gredt@sed on educational levels, with
food handlers with higher education achieving hidtr®wledge score$-€ 3.779,p =
0.011). There were also significant differenceknowledge scores of the three
categories of food handlers, with production ssaffring highest and retail staff lowest
(F=38.107,p=0.022). Production staff displayed significarttigher levels of
knowledge on food poisoning, cross-contaminaticch ganitation, time temperature

control, and personal hygiene. However, there aasv-level of knowledge on some
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areas. Jianu and Chis concluded that the low leMehowledge of some of these trained
food handlers indicate the need for retrainingoaidf handlers using different
methodologies from the knowledge-based prograntsatbee used to train food handlers.
Training methods should concentrate on the neetteedbod handlers.

Martins et al. (2012) conducted a study to assess iygiene knowledge of food
handlers employed to a catering company in Portulged cross-sectional study, Martins
et al. used a self-administered questionnaire leatadata from 102 food handlers on
critical food safety areas such as temperature@amiersonal hygiene, surface and
utensils hygiene, contamination/high risk foods] &vod storage. Statistical analysis
was done using SPSS and Martins et al. found tigahverage score was 56.5%, with
scores ranging from 87% to just over 4%. Spegqtiestions relating to knowledge of
areas that can have food safety impact were ar@lygaowledge level scores for
temperature control questions were significantlydothan the average score for the full
guestionnaire < 0.001). Temperature control is vital in contirajl microbial growth in
food (Jay, Loessner, & Golden, 2005) and impromédihg temperatures have been
linked to food-borne disease outbreaks. Food leas’dknowledge was also significantly
lower than the full questionnaire on the issueaftamination/high-risk foodg(<
0.001). Food handlers believed that contaminatmrid be identified by organoleptic
means. There was also a low-level of knowledgeatestnated for foodborne pathogens.
On the other hand, knowledge level was high fofas and utensils hygiene and food
storage. Experience and education had statistisahificant effects on the results, as

advanced schoolingp < 0.05) and length of years of the compgmy 0.05) were related
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to higher scores on overall performance. Thesd f@amdlers lacked knowledge on vital
aspects of food safety and recommended that tbisidibe addressed through training
designed to address health needs and which inaigsoa hands-on approach.

Food safety knowledge levels of food handlers mainBuenced by language
barriers and training methodologies used in trgificod handlers drawn from
populations where English is not the main langudganchal, Liu, and Dworkin (2012)
outlined the results of a survey to assess basklotesafety knowledge of 508 food
handlers in 125 restaurants in Chicago. A 58-goresturvey was used to collect
information on food safety knowledge, behavior, foatl hygiene practices of food
handlers, along with demographic data. Englishtagrimary language for 53% of the
respondents, and 39% had no formal training in feefdty. The mean knowledge score
was 71%. However, food handlers with training eddnigher than those without
training (76% versus 639%,< 0.05). Both groups (English and non-Englishdfoo
handlers) performed poorly in questions relatetihéotemperature danger zone; however,
English-speaking food handlers responded correctise often (16% versus 5% <
0.05). Also, English speakers were more likelyetspond positively to hygiene practice
guestions such as hand washing. The main gap®dtHandlers’ knowledge were in
areas, such as cooking, holding temperatures, ygidre practices. These findings were
consistent with other studies conducted in the é¢htates, such as DeBess et al. (2009)

who conducted a similar study in Oregon.
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Food Hygiene Practices of Food Handlers

Researchers have used two main methods to asseskdodling practices: self-
reported questionnaires and observation.
Self-Reported Studies

Green et al. (2005) conducted a study among foondceefacility workers at nine
Foodborne Active Surveillance Network (FoodNetgsito determine the self-reported
prevalence of safe and unsafe food handling pes&nd other factors that may have
influenced these practices. Using results fromdie eligible respondents to the
FoodNet population survey, data were collectedonm food handling practices related to
the transmission of foodborne illnesses: hand washise of gloves when handling
ready-to-eat foods, temperature assessment ofneefeods, and working in food
preparation areas when ill with vomiting or diamheGreen et al. found that 40% of
workers handling ready-to-eat foods wore glovesd@rahged gloves on an average 15.6
times during an 8 hour shifhE 127CI [12.1, 19.1]). Food service workers washed
hands on an average 15.7 times during the samartereal f = 420, 95%CI [14.0,
17.4]). Seventy-one percent of workers who handlgt raw and ready-to-eat foods
reported that they always washed hands, and 67#gehgloves between touching foods
to avoid cross contamination. Forty-seven peroénespondents used thermometers to
check internal temperatures of food, and 5% repdttat they worked while ill with
vomiting or diarrhea. Age, restaurant type, andkwesponsibilities significantly
impacted differences in food handling practiceen&ally, FoodNet respondents

reported risky food handling practices, which imged the risk of cross contamination
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and the potential for food-borne disease outbr&ake weakness of the study was that
self-reported data are susceptible to responselsbesirability bias-individuals reporting
desirable behavior rather than the actual behawtore information is needed to
determine the relationship among the variables arfiagement responsibility, age,
experience, food safety knowledge, and food hagdinactices.

Van Tonder et al. (2007) studied the personal amial hygiene practices and
level of training of food handlers in retail outleh South Africa. Data were collected
from 50 randomly selected food handlers from 35ifoatlets using interviewer-
administered questionnaires. Van Tonder et ahddhat most food handlers reported a
satisfactory level of food handling practices sastwashing hands after visiting the toilet
or before each shift (100%), wearing and frequecttignging protective clothing such as
gloves (82%), never suffered cough or diarrheaherjab (92%), reported illness to
management (82%), and cleaning work contact susfé@%). Eighty-four percent of
respondents were trained. This may account fohithie level of responses and supports
the hypothesis that effective training of food Hanslshould be a part of food control
activities in order to prevent food-borne diseastheaks.

In this Jamaican study, | used a similar self-reggbmethodology to determine
food handling practices of food handlers. Whiler¢his an inherent weakness in using
self-reported data (response bias), steps carkba ta strengthen the method (for
example, using anonymity in data collection). Whkiemg surveys on behavior or

practice in a large population, the collection eif-seported data is more feasible than
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observation. | also addressed the gaps in thequestudies by determining the
relationship between demographic variables and Feoalling knowledge and practice.
Observational Studies

Some researchers have used observational studiesetonine food handling
practices. Observations are more reliable meauosligcting practice data as employees
tend to overestimate their actual behaviors, thereiboducing social desirability bias
(Clayton & Griffith, 2004). On this premise, Clayt and Griffith (2004) observed food
safety practices in 29 catering establishments aled/using notational analysis. A total
of 115 food handlers, all of whom had received séon@ of food hygiene training,
participated in the study. Each food handler waseoved on three separate occasions
performing over 270 actions. The areas of obsemvdbcused on hand hygiene
practices, cleaning of food contact surfaces amgpegent, washing of utensils, and use
of different utensils for preparing raw and readyeat foods.

Clayton and Griffith (2004) found that hand hygienalpractice is more frequent
than the other two food hygiene behaviors obserg@atrect hand hygiene practice was
observed on only 31% of the required occasionsnaré not attempted on most of the
required occasions, such as after touching potgnti@ntaminated surfaces, after
touching hair and face, and after handling potdgt@ntaminated food. Two major
hand hygiene errors were observed: failure to aap and failure to dry hands. With
respect to cleaning of food contact surfaces, 3figai@rers carried out this action
adequately 33% of the time and failed to attemgaming in 60% of the required times.

Adequate washing of utensils and use of differéamsils were observed more frequently
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than correct hand hygiene and cleaning actiongréypiate utensils were used and
adequately washed on 91% of occasions observeniiig was not effective in ensuring
safe food handling practices with respect to hargidme and cleaning of work surfaces.
All food handlers in the study were trained /cetif There needs to be a change in
training strategies, focusing more on effectivehmdblogies that will ensure the transfer
of knowledge into practice, rather than the presemphasis on knowledge dissemination
and certification.

Lubran et al. (2010) also conducted an observdtgtndy to examine the
behavior of food employees in deli departmentsime istores in Maryland and Virginia
and to ascertain the level of compliance with thed=Code. A notational analysis
observation protocol focusing on hand washing &edcteaning of equipment, utensils
and surfaces was used to collect data from 33 grapy 25 from chain stores, and eight
from independent stores. Lubran et al. found élagmployees used gloves on all
occasions when handling ready-to-eat foods. Howdwand washing was observed in
17% of recommended times at the independent stdres.majority of times hands were
washed were when gloves were changed. Food engdajyeaned and sanitized food
contact surfaces 100% of the recommended times.infarmation gained from this
study improved the understanding of food handliregfices in delis and can be used to
improve the quality of food offered by these egtdivhents. The major limitation of this
study was the use of one observer. This limitelitybo obtain a reliability estimate of
the study. A complete study of Food Code compkanmas not possible due to the

inability of the observer to capture all the adtes of food handlers. Also, this small



53

convenience sample from one region reduces thegeability of the study results.
Preplanned, announced visits may also have ledo handlers behaving abnormally
(Hawthorne effect). A larger study is needed wiithitiple trained observers to improve
reliability of the results.

An increase in diversity is reflected in the ressau industry as more ethnic
restaurants are being established. Roberts @dl1) conducted a U.S.-based study to
determine safety practices per the Food Code me#nd nonethnic restaurants in
Kansas. Four hundred and twenty four ethnic arftdrishethnic restaurants constituted
the sample, and these were further classified@gepiendent or chain restaurants. A data
collection form was developed to capture violatigiormation from inspection reports
done over a 1-year period (2007-2008). Indepeneldmic restaurants had the highest
number of critical (4.52 + 2.85) and noncritical§2 + 2.85) violationsg< 0.001).

Critical violations are more likely to contribute foodborne illnesses. Independent
restaurants also had a greater number of violatiwanrs chain restaurants. The violations
were directly related to food handling practiceshsas time and temperature abuse,
personal hygiene, and cross-contamination. Inddgrgrethnic restaurants also had a
greater number of annual inspections (2.29 + 1(63)0.001), indicating the presence of
food safety problems within these facilities. VéhRoberts et al. did not explore the
knowledge of food handlers with respect to foodibgg or the Food Code, improved
knowledge and culturally relevant training shouttprove food safety practices and

reduce food violations.
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The nature of this study precluded the use of ola¢ein as the preferred method

for collecting practice data. Food handlers wereimterviewed on the job; data were
collected at the training sessions. Food handietsining sessions came from diverse
food establishments across a wide geographic mtatiwas not feasible to provide
observers at these numerous establishments toveltbeir practices. Also, observation
was only performed on a limited number of variabékin a particular time, while self-
reported data can capture more information on marables.
Food Safety Knowledge and Practices

Researchers have evaluated both food safety kngeledd practices among food
handlers in various food service settings in mamyntries across the world. In Slovenia,
Jevsnik et al. (2008) conducted a study to asseskdafety knowledge and practices
among three groups of food handlers in 2005. &aifinistered questionnaires were
used to gather data from 386 food handlers workimgyoduction, catering, and retalil
units. Most of the respondents were females wgrkarthe retail food business with
lower than a high school education. Comparatiayses were done on employees’
responses to knowledge and practice questionspmesp to opinion of food safety, and
responses to work satisfaction. Jevsnik et ahdaiat there was no significant
difference among the three groups of employees regpect to knowledge and practice.
There was an inadequate knowledge of food handlsyat microbiological hazards,
correct temperature for hot holding, use of orgaptt methods to detect food
contamination, and risks involved with handlingdoshile experiencing health

problems.
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Chuckwuocha et al. (2009) conducted a study torchete knowledge, attitude,

and practices of food handlers in food sanitatroSouth Africa. The study was based
on the premise that education, training, and exatian are key components in ensuring
that food handlers are proficient and knowledgeablaut food safety. This cross-
sectional, quantitative study involved food hansligrawn from the registry of the
municipal council. Questionnaires, developed amdgsted by the researchers, and
inspection forms were used to gather data fromfd8@ handlers. Chuckwuocha et al.
found significant differences of knowledgé¢ & 4.6,P < .05) and practicexf = 5.1,P <
0.05) between trained and untrained food handIibisdifference in attitude was
observed. Significant potential influencing fasterere type of premises (food stalls)
and level of education (secondary). Food handléis were not trained, like those
working in food stalls, had a four times higher sdd having poor knowledge. Most
food handlers had a low-level of education, whichyrhave contributed to a lack of
understanding of training material. Although atié¢ was good towards some practices,
especially hand washing, food handlers should vedeaining in the principles of food
safety namely personal hygiene, temperature cqmrss-contamination, and microbial
growth and survival.

Santos et al. (2008) also looked at the knowledygel$ of food handlers and their
self-reported behavior towards food safety in Rprase school canteens. The
theoretical framework for this study was the KAPdal which states that provision of
information will lead to desired behavioral changé interviewer- administered

guestionnaire that collected data on sociodemoggayiaracteristics, knowledge of food
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hygiene, self-reported behaviors towards safe faoutlling, and personal health and
hygiene was administered to 124 food handlers 8@mchool canteens. Santos et al.
revealed that food handlers’ knowledge was higlamdigg personal hygiene and cross-
contamination, but little was known about pathogamd the risk of contamination
between raw and cooked foods. The weakest areaoofledge was temperature control.
Trained food handlers had a significantly higheowledge score than the untraingaok(
0.000). Although the behavior score was high, Waatt had a significant impact on
behavior K? = 13.9,p < 0.001) in that, at peak periods, food handl@xdt practice
desired behaviors. Education levels significantipacted scores for hygiene behavior
(X*=10.7,p< 0.01). Generally, there was a great variatiothe level of knowledge of
food handlers, and Santos et al. concluded thatcthild be improved through training
and motivation. There was no relationship betwawmwledge and self-reported
behavior { = 0.09,p > 0.05). The use of a face-to-face interview raye led to
participants reporting intended or correct behawnestead of actual behavior or practice.
Further study is needed to assess whether edu@attbknowledge influenced changes in
work practice.

In a cross-sectional survey, Hertzman and Barr2867) investigated food safety
knowledge and practices of catering employeesarstiuthwestern U.S. city of Las
Vegas. This analysis was done using a 20-queBimhsafety survey and a checklist to
guide the observation of food handlers’ activitiétertzman and Barrash targeted social
caterers and restaurants, hotels, and casinosfteatd catering services in Las Vegas.

A convenience snowball sample of 23 catering eweatsselected, and 81 surveys were
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completed. Over 30% of employees scored below @D#te survey, with limited
knowledge on adequate cooking temperature, prapgpeent use, proper holding
temperature, and personal hygiene. Employeesdependent operations scored
significantly higher than those of corporate opera ( = 0.009 at the 0.005 alpha
level). Most observed violations were with resgegbersonal hygiene (specifically lack
of proper hand washing), followed by holding of gaieed food at the correct
temperature. The actions of employees were nie¢@ping with food safety knowledge
expressed on the survey, as they failed to follesvgroper food handling procedures
they identified. Food safety knowledge may nobandtically translate into safe
practices. One limitation of the study was théihiy to generalize the findings due to
the nonrandom sampling methodology resulting froliack of cooperation from caterers.
Also, the presence of observers may have introdb@edinto the study as food workers
may endeavor to perform according to expectatitres Klawthorne effect). Hertzman
and Barrash did not establish prior knowledge aacewinable to determine if prior
knowledge or training had an influence on knowledgeractice. Also the discrepancy
between knowledge and practice needs to be inatstig

Gomes-Neves et al. (2007) used a cross-sectioaaltitgtive study to compare
food safety knowledge and practices in three famadhing groups in Portugal: food
handlers from small independent food businessess;yiear university students, and
third- and fourth-year students at the UniversityPorto who were enrolled in courses
with a public health background. Data were co#idaising self-administered

guestionnaires that covered key food safety knogdeahd practice issues. The 79 food
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handlers had a week to respond, while 152 studempleted their instruments during
one class session. Gomes-Neves et al. founditbantowledge level of food handlers
was significantly lower than the two groups of @nt$, with a mean score of 55% (food
handlers), 66% (first-year students) and a 77%d4tand fourth-year studenfs<

0.0001). With respect to practice, the food harsdéeored significantly higher than the
studentsg < 0.05). Item analysis revealed that food hasdiexd generally poor
knowledge on microbiological hazards and other&syects of food safety required for
the protection of the public from foodborne iliness This may be due to the generally
low educational level of food handlers. Food hygigmaining should be a legal
requirement and form part of a comprehensive f@betg management program. The
small sample size limited the generalizabilitylué findings. However, there is a need to
improve training for not only food handlers, bud@public health professionals (those in
veterinary and human medicine) who can assistariréining and evaluation of food
handlers in the future.

DeBess et al. (2009) also assessed food handlé@nsemon to determine their
knowledge and practices with respect to food hygiemd to ascertain possible gaps in
education and training. This cross-sectional gtetivie survey consisted of a 28-
guestion self-administered questionnaire complbtefbod handlers from 67 (from a
possible 1265) randomly selected restaurants. simey, DeBess et al. sought
information on knowledge of food-borne ilinessed grevention, food hygiene, food
handling practices, and demographics. Four hunainédseven food handlers from food

service, fast food, self-serve, and buffet diniegtaurants in two Oregon counties were
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included in the study. The average survey scoe68&o, 2% below the pass rate of
70% for Oregon. Forty-eight percent of food harglkecored below 70%. There were
significantly higher scores in food handlers whaoeveertified (69% compared to 63%0,
< 0.001), had tertiary education (73% versus 6d%0.001) and were in management
positions at (74% versus 67%< 0.001). Generally, the questions concerning food
contamination and sanitation averaged about 70%e wiose on food safety and
personal hygiene averaged below 70%. Food handéen®nstrated limited knowledge
about food safety. One of the most significant soees to reduce food-borne disease
spread is good kitchen hygiene practices, andctmsbe improved through the training
of food handlers.

Tokuc, Ekluku, Berberoglu, Bilge, and Dedeler (200&estigated knowledge,
attitudes, and practices of food service staff rdigg food hygiene in hospitals in Turkey
using a self-administered questionnaire adminidtbsea face-to-face interview. Tokuc
et al. collected demographic data, along with imfation on knowledge about food
hygiene, foodborne diseases, attitudes about ptieveof foodborne diseases, and
practices with regards to the prevention of foodtamination. Twenty three food
service workers from three hospitals participatédkuc et al. showed that there was a
general lack of knowledge regarding correct holdargperature of food (41% incorrect
responses), foodborne pathogens (41% incorrecbmesg), and refrigeration
temperatures (27% incorrect responses). Attitadedd hygiene, especially hand
washing, was good as 95% of respondents beliewegasiimportant to wash hands to

reduce the risk of contamination. However, practi@s not consistent with attitudes as
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hand washing and glove use to prevent cross congioin were not frequently
practiced. None of the 73 respondents ever atteadeod hygiene course. Tokuc et al.
indicated an immediate need for training of hospdad service workers using
educational strategies that will not only produediticated individuals, but using theory-
based models that improve both knowledge and pra¢liokuc et al., 2009).

Buccheri, Mammina, Giammanco, Giammanco, and La@a#2010) also
investigated knowledge, attitudes, and practicédsad service staff in nursing homes
and long-term care facilities for the elderly ial{t. Ten nursing homes and one long-
term care facility with a total of 502 respondentse included in the study that used a
self-administered questionnaire. Buccheri et@lnfl that most respondents (80.3%) had
some form of food hygiene training. Knowledge assgent revealed that knowledge
level was high regarding glove use to prevent fbothie disease transmission and the
risks of food poisoning associated with advancexdl foreparation and reheating of food.
However, respondents had limited knowledge of gg@tamperatures (hot and cold) for
ready-to-eat foods (82%) and of high risk foodasded with food-borne illnesses
(24.2%). Attitudes were positive regarding safedfgtorage, temperature control, and
glove use. However, the results were not goodftfittude to thawing and refreezing, as
over 15% believed that thawed food should be refmozDespite the positive attitude to
food hygiene, self-reported behavior showed a nurmobensafe food hygiene practices,
such as thawing foods at room temperature (91.4%buaing the same utensils for raw
and cooked foods (34.1%). Education level wasitogmtly related to higher food

hygiene knowledge and shorter length of service@ated with unsafe food hygiene
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practices. Training was significantly positivelysaciated with food handlers’
knowledge, attitudes, and practices, indicating ttzaning had a positive influence on
the number of correct answers given by respondekittough the study results were
limited by small study population and low resporete for knowledge assessment,
Buccheri et al. demonstrated a need for more indtion for food handlers in long-term
care facilities regarding food hygiene through etfes training programs.

Bas, Ersun, and Kivanc (2007) evaluated the foaddme knowledge, attitudes,
and practices of food handlers in food businegsdairkey. Seven hundred and sixty
four food handlers from 109 food business (hospitatl services, catering companies,
school food services, hotels, kebab houses, takea\aad restaurants) participated in the
study. Data were collected using two questionsamee on knowledge and the other on
attitudes and practices. The knowledge questioaacused on high-risk food groups,
cleaning, temperature control, cross contaminapensonal hygiene, and food
poisoning, as well as demographic information fiitwe respondents. In the knowledge
guestionnaire, Bas et al. revealed that food s&iebyvledge was poor, with a mean food
safety score of 43.4 £ 16.3%. Knowledge was lowette area of time temperature
control and hand washing practices. Approximad@&yo of food handlers were not
trained, and knowledge level was significantly l@gfor trained food handlers (45.8 =
17.6) than for the untrained (40.8 £ 14035 0.05). Food handlers’ knowledge was also
higher in hospital and school food handlers thanragfood handlers from the other food
businesses. While food safety attitudes were gdiggrositive (79% and over), food

safety practice scores were averaging 48.4 = 8.BYactice scores were significantly
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higher for the trained food handleps< 0.05), and caters and school food service
workers had higher scores than restaurants antshddee to the lack of knowledge and
poor food handling practices by food handlers imdfbusinesses in Turkey, emphasis
should be placed on food hygiene training beforpleyment and continuous training
during employment.
Use of Surveys in Food Handlers’ Assessment

The majority of studies reviewed employed the symwmethod, using self-
administered questionnaires to determine food g&fewledge levels and self-reported
hygiene practices of food handlers with respeébéal hygiene (Bas et al., 2006;
Buccheri et al., 2010’ Chukwuocha et al., 2009; BeBet al., 2009; Gomes-Neves et al.,
2007; Jevsnik et al., 2008; Tokuc et al., 20(Redmond and Griffith (2003), in
comparing and evaluating consumer food safety s dtated that survey was a
common method used by researchers to measure bfoetsafety and hygiene
knowledge, understanding of food safety issues] &adety attitudes, and self-reported
practices. Redmond and Griffith found that usimg tnethod was advantageous in that
knowledge determination was straightforward, areditiiormation gleaned is an accurate
description of the issue being investigated. Téwiete determination of knowledge is
imperative for the development of effective tramprograms and also for the evaluation
of the effectiveness of existing programs (Redm&r@riffith, 2003).

The survey method was appropriate for the Jamaiaty as no prior research
had been done in the area, and there is needdordat food safety knowledge and

practices from a wide cross-section of food harsdidno had been trained by the health
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authorities. The information gleaned will determthe effectiveness of existing
government training programs and help to shapetraning programs, if they are
deemed to be necessary.

Two studies were found to be relevant to this staly they guided the study
development. One study was by Gomes-Neves €@).7) who used a self-
administered questionnaire design to evaluate kedgd and practice in three relevant
groups in Portugal. Gomes-Neves et al. grantegenmission to use the instrument and
it formed a part of the instrument used in the Jaamastudy. In this study, | compared
knowledge and self-reported practices of three ggaf food handlers in Jamaica, two
groups trained in different government traininggreoms (in-house and health
department based), and one untrained (control)pgréomes-Neves et al. used a chi
square test to demonstrate that there was a signifdifference in the proportion of
correct answers in each group. The one-way ANO\& done to demonstrate that there
was a significant difference in the mean scoreasfigipants within each group at the
0.05 level of significance. Descriptive statistiesre used to describe the demographic
characteristic of the three groups.

Santos et al. (2008) study focused on knowledge! kevd self-reported behaviors
of food handlers in school canteens in Portugalnt&s et al. addressed similar variables
(knowledge, practice, sociodemography, and trajirfgantos et al. also used one-way
ANOVA to test the differences in the means of fé@ahdlers’ knowledge and practice
scores as a function of sociodemographics andnigirSantos et al. granted me

permission to use the instrument.
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Literature Related to Differing Methodologies

Determining the effectiveness of training throulglh &ssessment of food safety
knowledge and food handling practices among foaudlleas has been conducted using
different methodologies. One method used was @etdysis, or the combination of
various studies, as in Egan et al. (2007). Egah einalyzed 46 studies, mainly
descriptive, to assess attitude, knowledge, behaanmul practice using questionnaires or
pre-posttests. Of these, only four provided evigeio support the effectiveness of food
handler training and recertification (Egan et2007). A meta-analysis was not
appropriate for the Jamaican study as there wepihlished studies on the effectiveness
of training of food handlers in this jurisdiction.

Another method that was used was observation. Meryéhis is only applicable
when assessing food handling practices (Claytorrifith, 2004; Lubran et al, 2010).
While this method may be more reliable than sgbleréng, as it eliminates social
desirability bias, observation is human-resourtensive. This limits the number of
subjects that can be studied in a given time peridtkre is also the possibility of bias as
the presence of observers may influence food hesidiehavior, leading to the
Hawthorne effect (Clayton & Griffith, 2004; Hertzm& Barrash, 2007).

Interviews were also used to elicit informationfoad handlers’ knowledge and
practice (Santos et al., 2008; Walker et al., 2008}ile this was a useful methodology
in low literacy situations, the use of a face-todanterview may lead participants to
report intended or correct behavior instead ofadbehavior or practice. This method is

also labor-intensive and the results may be inftedrby interviewer bias.
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Summary

The purpose of the literature review was to devéheptheoretical basis and
justification for the study, which assessed theaieness of the food handlers’ training
program through an assessment of the food safetylkedge and hygiene practices of
food handlers in Jamaica. The review providedrmgttion on the key areas of the study,
namely food handling knowledge, hygiene practieesl, effectiveness of food hygiene
training program. | also demonstrated that thesie aneed for this this study because
there was no published research on trained foodlaes knowledge and practices in the
Caribbean region and specifically, Jamaica.

There was a link between food handlers and foodddisease outbreaks
(Andargie et al., 2008; Beatty et al., 2009; Isatral., 2009). Training was an important
strategy for addressing the problem (WHO, 200#gining programs based on the KAP
(giving information and certifying individuals) wemost often used (Egan et al., 2007),
but these programs were not as effective as thieasgd programs (Clayton & Griffith,
2008) or intervention-type training programs (Chapret al., 2010). Planning of
effective training programs require the establishiod baseline information on
knowledge and practices of food handlers. Thelimesef knowledge may be
determined by questionnaires (Gomes-Neves et@08§;2Santos et al., 2007), or
observation (Clayton & Griffith, 2002) or both (g et al., 2008). Generally, food
handlers’ knowledge of safe food handling practisdew, and even where it is high, it

is not readily translated into practice. Use dafigbcognitive theories in designing
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research and planning training programs (Seamanes,E2008) can help in gaining a
better understanding of food handlers’ behaviors.

The literature search also helped in determiniegaibpropriate methodology for
the study. The main method used by researchersh@asoss-sectional survey method,
using self-administered questionnaires to deterrknoevledge and self-reported
practices/behaviors. The authors used univariadebasariate analyses to describe the
variables and test relationships between the i@sgknowledge, practice, training, and
demographics). These analyses were effectivesaoribeng knowledge and practice and
answering the research question concerning theaeship between training and food
safety knowledge and food hygiene practices of toaadlers. In Chapter 3, | present

the research design.
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Chapter 3: Research Method

Introduction

The study design was a quantitative, cross-sedtioaasal-comparative study on
the effectiveness of the mandatory food safetyitngi program in Jamaica. | compared
the food hygiene knowledge and self-reported hygipractices of trained and untrained
food handlers with respect to critical food safetgtors and against established food
safety practices. Critical food safety factord @@ food handler-related included those
factors that predisposed consumers to food-bolmesges, such as hand washing
practices, temperature control, thawing and rehgaif potentially hazardous foods,
cross contamination, and personal hygiene habits.

In this chapter, | provide details of the reseatekign and rationale for selecting
the design. Also, the methodology for conductimg $tudy, inclusive of the population
and sample selection, recruitment, and data calegrocedures, is outlined. Details on
instrumentation and operationalization of conssw@td data analysis are provided. The
chapter ends with threats to validity of the stady ethical procedures.

Research Design and Rationale

The survey is the most widely used method to detesrimod safety knowledge
and self-reported food handling practices of foakers (DeBess et al., 2009; Gomes-
Neves et al., 2007; Jevsnik et al., 2008; Santak,2008). The cross-sectional
approach was used because it allows for the olxsameand description of a sample of
any population at a particular point in time (Bahi#010, p. 106). The causal-

comparative design was used to understand the eadseffect between variables in a
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nonexperimental setting, as the cause and effactsneady taken place and were being
examined after the fact (ex post facto; Wiersm@02@. 158). This allowed for the
simultaneous comparison of two or more groups basdtie independent variable(s). In
this study, | compared three groups of food hamsdberthe basis of training (independent
variable), and the effects of interest that werasoeed were food hygiene knowledge
and self-reported hygienic practices. The purmdsbe study was to determine whether
food handlers trained in either of the governmem&ndatory training programs were
more knowledgeable and reported safer food hangliagtices than untrained food
handlers in Jamaica. | also determined whethat f@andlers’ knowledge and practice
improved with the number of training sessions atéeh | focused on knowledge with
respect to critical food safety factors that wered handler-related and had been linked
to food-borne disease outbreaks. These factorisaar@ washing, temperature control,
cross contamination, thawing and reheating of fpadd personal hygiene habits.

Food handlers in Jamaica are trained under twaagpprograms: one program
for general food handlers and the other for foaaders employed in the tourism/hotel
industry. These training programs differ on theibaf number of hours, educational
environment (one done on-site and the other aalhacility that is far removed from
the working environment), and training methodolodyattempted to determine whether
the type of training had an effect on the levekmdwledge and the self-reported
practices of food handlers. The untrained fooddkexs in both settings were used as

controls. The use of a control group strengthehedtudy, as the comparison of the
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results from the trained groups with the contraugr helped to explain the effects of the
training on the knowledge and practice of the &difood handlers.

To determine knowledge and self-reported practicelf-administered
guestionnaire was administered to food handleending training facilities for
certification or recertification. Food handlersrggtrained for the first time were
classified as untrained. The surveys were adneir@dtbefore the start of the training
sessions so that the responses would not be gy new information presented in
the training. | was present to clarify any quassithat the food handlers had when
answering the questions. This required a condidiei@mount of time to complete the
surveys, as food handlers’ training sessions wele \with varying frequencies in various
localities within each parish/region. For examplaining may be done once monthly,
twice monthly, once weekly, or as the need ariseshich case, individuals would be
given appointments.

Setting and Sample
Setting

Since 1998, the local health department in eacistipar Jamaica has conducted
food handlers’ training sessions in keeping with thquirements of the Food Handling
and Tourist Establishment Regulations. All fooddiars are required to be trained
before employment in the food trade. However,ghgmno standardized training
program, and each health department develops isti@ning materials and assessment
tests with guidance from a regional food safetyceff There is no consistency in the

material delivered across health regions/parishas the methods used, making it
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difficult to assess the national program on thesbafsthe knowledge and practices of
food handlers. Therefore, one region was seldotednduct this study.
Population

The participants in the study were food handlers vegistered for training for
certification or recertification in one parish lmetWestern Region in Jamaica. This
region is composed of four parishes: Hanover, Westtand, St. James, and Trelawny.
The parish selected randomly for the study was Westland. The major hotels where
in-house training sessions are conducted are lbdatidis region in Jamaica. Therefore,
it was possible to obtain a large enough sampketsizietect a significant difference in
knowledge and practice in the three groups of foaadlers, if that difference existed,
thereby increasing the power of the study and redubte probability of a Type Il error
(accepting the null hypothesis when the alterrateuie).

Westmoreland certified and recertified approxima#®D00 general food handlers
annually and approximately 1,600 tourist establishtiood handlers (R. Stephens,
personal communication, May 4, 2012). In Westneord) there was a separate training
session for first-time applicants (the control grptand food service workers were
trained separately from general food handlers, sisdood shop operators, itinerant
vendors, and bar operators.

Sample Size

The sample size was calculated using G*Power 3| (Eadfelder, & Buchner,

2007), a free statistical power analysis prograomébonline. A minimum sample size

was calculated for each group of food handlerséngarish to arrive at a composite
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sample representative of the food handlers in #nesip of Westmoreland. This software
allowed for the calculation of sample size based statistical test. Using the two-group
independent means statistitést, the parameters of alpha = 0.05, effectaife2,
power (1 ) of 0.80, and two-tailed test were inputted irfte talculator. The two-
tailed test compared differences between the meawlkedge and practice scores of
trained and untrained food handlers and betweanaefpod handlers and those trained
for the tourism sector. This resulted in a sanspte of 394 for each group and a total
sample size of 1,182. The Westmoreland Health et trained 7,000 regular food
handlers and 1,600 tourist establishment food feasdnnually. Recruitment continued
at the training sites until the sample size wasexed.
Sampling and Sampling Procedure

A purposive, comprehensive sample was used. Asuptd Babbie (2010), a
purposiveor judgmental samples a nonrandom sample in which the units of oleera
are selected based on the “researcher’s judgment alhich ones will be most useful or
representative” (p. 193). There was no sampledrahfood handlers attending training
from which a random sample could be drawn. Theas mo way of ascertaining the
number of each category of food handler that wbalcttending any of the training sites
for certification or recertification on any giveayl Therefore, all qualified food
handlers who were present on any day selectedatarabllection were included in the
study until the sample size for each category washied. The sample consisted of 1,109
food handlers drawn from hotel workers (391), tedifiood handlers (394), and untrained

food handlers (324). Aualified food handlerfor the purpose of this study, was one
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who prepared and handled potentially hazardoussfand was literate (able to complete
the self-administered questionnaire). Food hasdidro were unable to read were
excluded because they were unable to completestihradministered test and would have
required the services of readers or interviewémgerviewer administration of the
instrument would have served to increase the imhes@cial desirability bias in self-
reported studies. To reduce this bias and strengte reliability of the study, self-
completed questionnaires that were anonymous weemmmended. Food handlers such
as bar operators, grocery shop attendants, casaretsll other food handlers not
directly involved in serving ready-to-eat, potetliyiazardous foods were excluded also.
In this jurisdiction, these food handlers were siesd as general food handlers for
training purposes.

The sampling procedure was termed comprehensivaeayg unit of observation
(qualified food handler) was included in the san{@lgersma, 2000, p. 285).
Participants were invited to participate in thedgtuand the purpose was clearly outlined.
They were also assured that their participationld/be voluntary and responses
confidential, with no penalty for nonparticipatioAll those who indicated their
willingness to participate were included in thedstuTo reduce social desirability bias,
which is a threat to external validity, food handleemained anonymous. Therefore,
signed consent forms were not required, as thiddvoave defeated the purpose of
anonymity. Instead, an information sheet was h#ddo the data collection instrument
that outlined all of the details of a consent foem¢ept that there was no signature

requirement.
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Procedures for Recruitment, Participation, and DataCollection

To prepare for the study, | wrote to the directohealth promotion and
protection and the director of environmental headtthe Ministry of Health, outlining
the study and requesting permission to use the haodlers trained in the government
clinics and hotels as participants in the reseaMbetings were arranged with these
individuals, and Mr. Broughton and Dr. Copelandngea permission to conduct the
research at the sites indicated (personal commiimicdNovember 24, 2011).
Subsequently, a letter was sent to these indiveduggjuesting their permission in writing.
Visits were then made to the local health departjreamd meetings were conducted with
the parish food safety officers in order to outlihe purpose of the research and request
their cooperation. The food safety officers suggblinformation on training schedules
and the population of food handlers, which was useatktermine sample size and the
procedure for data collection.

Westmoreland has five training sites for generatifbandlers’ training, and 13
sessions are conducted monthly. All five sitesenecluded in the study. Over a 3-
month period (January-April 2014), all trainingesitwere visited and all qualified food
handlers were recruited to participate in the stuldiformation sheets outlining the
purpose of the study, noting the voluntary natdneasticipation, and assuring
confidentiality of the data were presented to altigipants who gave verbal consent to
participate before the surveys were presentedetm flor completion.

The food handlers participated by completing tHeadministered data

collection instruments. The instruments were usezbllect demographic data, as well
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as data on food hygiene knowledge and self-repdrggdenic practices. Demographic
data included age, gender, years of experiendeeifobd industry, educational level,
position in the organization, and number of tragngessions attended. The knowledge
and practice aspects of the instrument focusedverafeas: cross contamination, hand
washing, temperature control, thawing and reheatfrigod, and hygienic practices.

All participants were supplied with the questiomaand were given time to
complete the questionnaire before the start ofrtiring sessions. Data collection
started at 8:00 a.m., 1 hour before registratiagabdor the training sessions. Hence, all
participants had the opportunity to complete tistrunments before the training sessions
began, without extending their stay at the traifanglity. Data collection after the
session would have influenced the responses thrihegfiesh information presented,
thereby distorting the findings of the study. Albecause the untrained food handlers
were used as controls, these individuals were andylable before their first training
session. No corresponding was allowed during #ta dollection session. | emphasized
that no name should be written on the questionsaied | was present to clarify any
guestion that any food handler had. | collectéd@aéstionnaires as soon as they were
completed. Each instrument took, on average, 3tes to complete. Participants
remained anonymous and were only identifiable leyr themographic profiles. All
guestionnaires were assigned a number. Whenghélad handler had completed the

instrument, | thanked everyone for participating.
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Instrumentation

The final instrument that was used for this studgweveloped from sections of
three validated instruments on food handlers’ feafitty knowledge and hygienic
practices. Permission was granted by the autHdrseee studies to use their data
collection instruments in my research in Jamaiea &ppendices A-C). The first
instrument was from Buccheri et al. (2010), whalstd knowledge, attitude, and self-
reported practices of food handlers in nursing omedtaly. The section that assessed
practice was used from this instrument, as it ask#re the practices that were most
relevant to this research. Buccheri et al. replttat this self-administered questionnaire
was “based on questionnaires previously used aldiated in studies done in Italy and
other countries” (p. 1368). Five previous researshvho used the instrument were cited.

The second instrument was from Santos et al. (20@8) looked at knowledge
levels and self-reported behaviors of food workerschools in Portugal using a
structured questionnaire. The knowledge assessseetibn of the instrument was used
in this study. This instrument assessed knowlexhgihe relevant aspects of food safety,
such as personal hygiene, cross contamination,aeatype control, and hygienic habits
and was designed for a low-literacy population,ilsinto food handlers in the Jamaican
context. Santos et al. stated that the questiommas based on existing food safety
literature and had been pretested with food hasdiem a similar environment.

The third instrument came from DeBess et al. (20@8p studied knowledge and
practice of food handlers in Oregon. While the ttloer instruments were used in

nonEnglish-speaking populations and different eeuthe Oregon study was conducted
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with a population that was closer, geographicatigt aulturally, to Jamaica. Also, the
guestions were derived from the test used by Oredoad handlers’ certification
program. The sample for this study was drawn ffood handlers registered in the
national certification program. The demographmstion, along with some knowledge
and practice questions, was used from this instnime

There were no published reliability or validity uak for any of the three studies.
However , some degree of validity was suggesteduastions were drawn from
authentic sources such as Codex Alimentarius agit Bacd™ (Santos et al., 2008) and a
statewide food handlers’ test that had been ugszhtedly to assess food handlers’
knowledge and practice (Debess et al., 2009). Bercet al. (2010) stated that the
instrument was a validated one that was used reglgah similar studies in more than
one country.

The final instrument (see Appendix D) was pretestel sample of food handlers
drawn from food handlers’ clinics and hotels in #u@o health region in Jamaica. This
was done to assess clarity, comprehension, andi@®eed to complete the instrument.
No changes were made to the instrument after #tegir The data from the pretest were
not used in the study.

Operationalization
Variables

Training. The independent variable was training, and this dedsied as

attendance at food safety education training sessionducted by the Ministry of

Health. This variable was measured by the numbsessions attended (0, 1, 2, 3, etc.),
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and this could be verified by the notation in tbhed handlers’ certificate. Each time a
food handler attends a session and his or her pexm@newed, a note is made in the card
that is held by the food handler. Untrained foaddiers were scored as having “0”
training sessions. This was captured in the secraraphic section of the instrument.

Food safety knowledge.This variable was measured by scores on the self-
administered questionnaire. Food handlers arectegpé¢o achieve a score of 70% or
over to be certified to handle food in Jamaicae Khowledge section of the
guestionnaire was used to obtain information oticatifood safety factors, such as food-
borne diseases, personal health and hygiene, coogamination, and temperature
control. Each of these food safety factors waskdngading on the instrument, under
which a number of relevant statements were ma@deh Btatement had three possible
responsesagree disagree anddon’t know The don’t know response was included to
dissuade food handlers from guessing and introbiasein the study. Two points were
awarded for each correct answer and O points foit #aow and incorrect responses. An
example of a knowledge item was “Cooked foods ddhawe microbes.” The food
handler was asked to indicate an agreement, desagrr@t, or lack of knowledge for this
item by placing a tick in the appropriate colunknowledge was measured by 40
guestions, giving rise to a total possible scor8®f Scores were calculated as a
percentage of 80, and scores of 70% and over vi&ssifted as satisfactory.

Hygienic practices. These were self-reported actions by food handiatdould
contribute to or prevent food-borne disease oullsred@hese practices were linked to

food handling and personal health and hygienectiees were determined from
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responses to 20 questions about appropriate opioppate actions in the food
preparation environment. Responses to these questierealways sometimesand
never Correct responses were given a score of 2, so@etresponses (indicating that
the correct action was performed sometimes) werenga score of 1, and incorrect
responses were scored as zero. An example ofesrsat in this section on food
handling practices was “Do you thaw frozen foodoaim temperature?” The response
that would indicate acceptable food handling pcactvas never, and this would be
allotted a score of 2; sometimes was scored asdlakvays was given a score of zero.
For the section on personal health and hygienexample of a question was “Do you go
to work if you are ilI?” Two additional questiotizat required participants to fill in the
blanks were also included. The total possible ni@arkhis section was 44.

Sociodemographics.One section of the instrument was used to collatd dn
the sociodemographic characteristics of the samipdens included were age, gender,
educational level, number of training sessionsndttd, job title, years of experience in
the food industry, number of years since firstiGedtion, and whether or not the food
handler had received formal training in food prepian (attended culinary school). For
the latter, the food handler was asked, “Have yaaiGmonths or more formal training
in food preparation, such as classes at HEART okiog/catering school?”

Data Analysis Plan

Statistical analyses were performed with SPSS f22.W/indows. Deductive

coding, which occurred independently of the resperis the questions, was used for the

analysis of the quantitative data. Range and sta1sty checks provided by the
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statistical software were used to clean the dadadentify values that were out of range
or inconsistent. In self-administered questioregiresponse bias is possible. Checks
for response bias were done during data analysteimparing responders to a question
with non-responders to see if there was a sigmfiddference in the responses to
questions. If there was a difference in the twaugs, response bias existed.

The data analysis plan is presented accordingetoetbearch questions and
associated hypotheses. In the introductory sedtidine presentation of findings,
univariate descriptive statistics was used to suna@ahe independent demographic
variables, including age, gender, education, yekexperience, job level, number of
training sessions attended, and presence or abeéfarenal food preparation training.

1. How knowledgeable are food handlers with respectitwal food safety

factors?

Univariate descriptive statistics was used to anf®eésearch Question 1. Using
SPSS version 22.0, the raw data for food handkersivledge was summarized
according to critical food safety factors (transsioa of food-borne diseases, personal
health and hygiene, contamination/cross contanunaéind temperature control), and
sectional scores for each factor, along with ove@res, was presented for the three
groups of food handlers. Knowledge was categorameddequate knowledge for scores
70% and above, and as inadequate knowledge foesomder 70%. Frequency tables,
graphs, and measures of central tendency weretagedsent the findings.

One samplé¢ test was used to test whether the mean scoredftfandlers was

70% or over. Test scores were analyzed and compatbe expected score of 70% that
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was considered as satisfactory for certificatidpha was set at 0.05 with a confidence
interval of 95%.

Item analysis was conducted to determine if thexseveontent areas where
knowledge level was particularly high or low fol edtegories of food handlers. This
may have implication for policy and future trainiojfood handlers.

2. What are the reported practices of food handletis keispect to critical food

safety factors?

Research Question 2 was answered by summarizirgetres for the practice
section of the questionnaire. In the measuregwiral tendency, | found the level of
food handling practices of the three groups of fbaddlers and determined the
percentage of food handlers with satisfactory amshtisfactory hygienic practices.
Practice was classified as satisfactory for scoves 28 (from a possible 40) and
unsatisfactory for scores under 28. Item analysis also done to determine areas of
strengths and weaknesses in the practices of @aap gf food handler.

3. Are food handlers trained by the Ministry of Heattlore knowledgeable
about food safety issues and report safer hygienaictices than untrained
food handlers?

Hol: There is no difference in the food safety knowledfjeertified food

handlers with respect to critical food safety fastas evidenced by scores on a test when

compared to uncertified food handlers.
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H.l: There is a difference in the food safety knowledgjé respect to critical
food safety factors as evidenced by scores ont amesng food handlers certified by the
Ministry of Health when compared to uncertified domandlers.

Ho2: There is no difference in the hygienic practiceresavith respect to critical
food safety factors among food handlers certifigdhe Ministry of Health when
compared to the scores of uncertified food handlers

H.2: There is a difference in the hygienic practiceresavith respect to critical
food safety factors among food handlers certifigdhe Ministry of Health when
compared to the scores of uncertified food hasdler

To test the null hypotheses that there were neidiffces in food hygiene
knowledge and self-reported hygienic practices betwtrained and untrained food
handlers, the two samplieest for independent means was used. Food handée
classified as trained (those being recertified) amained (first-timers). The two sample
t test for independent means was ideal for evalgdhia difference in means between
two groups, assuming that the conditions of randampling/unknown population
standard deviation and normal distribution or gegoopulation (> 30) were met.
Assessment of normality was done by constructihggtgram of test scores and
observing the shape. However, thiest can still be used if the departure from nditsna
is not too extreme (Triola, 2011).

4, Is there a difference in the knowledge and prastafdood handlers

trained for the tourist industry and food handleasned to serve the

general population?



82

Ho3: There is no difference in the food safety krenige scores between food
handlers trained for the tourist industry and fbaadlers trained in the general program.

Ha3: There is a difference in the food safety knalgkescores between food
handlers trained for the tourist industry and fbaadlers trained in the general program.

Ho4: There is no difference in the hygienic prac8ceres between food handlers
trained for the tourist industry and food handleasned in the general program.

Ha4: There is a difference in the hygienic pracsiceres between food handlers
trained for the tourist industry and food handleasned in the general program.

The null hypotheses that there were no differentésod hygiene knowledge
and hygienic practices between the two groups eégonent-trained food handlers were
tested using the independent two samipést. The mean knowledge and practice scores
were used in the analysis. ANOVA was also be tiseavestigate if there was a
difference in the knowledge and practices amondfthee groups of food handlers: the
untrained food handlers, food handlers trainethéngeneral training program, and those
trained for the tourist industry.

5. Is there a relationship between the level of knogéeand self-reported

practices of food handlers and the number of tngiisiessions attended?

Ho5: There is no difference in the food safety krexge scores of trained food
handlers based on number of training sessionsoaiten

Ha5: There is a difference in the food safety knalgkescores of trained food

handlers based on number of training sessionsoaiten
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Ho6: There is no difference in the hygienic prac8ceres of trained food
handlers based on number of training sessionscdaiten

Ha6: There is a difference in the hygienic pracsiceres of trained food handlers
based on number of training sessions attended.

ANOVA was used to determine if there was a diffeeem the level of
knowledge and self-reported practices of food hensdbased on number of training
sessions attended. Food handlers were groupeadrasned (TO), first recertification
(T1), second recertification (T2), third recertdton (T3), and so on. While ANOVA
may allow for the rejection of the null hypothegsguality of means), indicating that
there is a difference between the groups, it doesell where the differences are. This
was achieved by performing posthoc pair wise compas using Tukey’s honestly
significant difference (HSD) test.

Additional Analyses

The chi-square test was performed to assess gsotemtion existed between
independent sociodemographic variables (such msngaeducation, gender, job level,
and food handling experience) and knowledge anctipeaof three groups of food
handlers. The chi-square test would indicate thratadionship existed, but not the
strength of the relationship.

An ANCOVA was also used to test for differencesnmsn groups on the test,
resulting from the presence of covariates. Thadyais is useful when the groups are not
randomly assigned and there is a need to contr@rfg initial difference between the

groups. Possible covariates were formal food pedjma training, years of experience,
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job level (supervisor, manager, kitchen staff), addcation. These factors could
influence the level of knowledge and practicesooidf handlers independent of the
training offered by the Ministry of Health.

A multiple regression model was used to investigaig predict the probability of
a demographic variable influencing adequate oragadte knowledge and
satisfactory/unsatisfactory self-reported practicéariables such as age, education,
experience (years), job level, formal training, golal site were included in the multiple
regression model to determine their influence oomedge and practice.

According to Triola (2011), when nonrandom samphmethods are used, it is
possible that “no method of statistics can be wedohd a useful estimate of a population
mean” (p. 348). Because a nonrandom conveniemgplsavas used, it may not be
possible to estimate the mean knowledge and peastiores of the population of food
handlers in Westmoreland. Findings, thereforenoabe generalized.

Threats to Validity

External validity relates to the extent to whick findings from the study can be
generalized to food handlers outside of the sampte.nonrandom samples (as was the
case of this study), there was limited scope foregalization to food handlers in Jamaica.
Due to the unavailability of a sample frame fostkiudy, the sample of food handlers
included all eligible food handlers attending trearting programs for certification or
recertification purposes in a randomly selectedspadrom a nonrandomly selected
health region. The findings will only be applicalib the parish studied. There are set

times each month for training for the various catezs of food handlers. To improve on



85

the possibility of generalizing to the parish of $faoreland, the months (time periods)
for the study was randomly selected. This sampfeanl handlers should be
representative of the population of food handlerthe parish.

The method used to measure knowledge and practidd also be a threat to
external validity. Self-reporting of practices nlagd to social desirability bias, in that
food handlers, recognizing that they were a pad study, may report on the ideal or
acceptable hygienic practices rather than theuadgractices. To minimize this, food
handlers remained anonymous and were only idedtfjfea number. This should create
a sense of security for respondents and may infliémem to be truthful.

An internally valid study is one that measurestthe changes in the dependent
variables (knowledge and practice) resulting frowa independent variable (training).
Guessing is always possible on a written test,thisdnay distort the true measure of
food safety knowledge. To minimize guessing, an*tiknow” option was included in
the list of responses for each question. Alsdissizal analyses (ANCOVA) and the use
of a control group (untrained food handlers) cdigbfor confounders to more
accurately determine if there was a differencenawledge and practice as a result of
training.

Because there were no published reliability ordiigl measures for the data
collection instrument, there were possible thréatsonstruct validity. Even though these
instruments were used in previous studies, therengandication that the type and
wording of the questions were good measures ofahstruct of knowledge. Food safety

experts in Jamaica reviewed the questionnaire édiioal preparation for administration.
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According to Trochim (2006), threats to conclusuatidity are those factors that

could influence a wrong conclusion about the redeaither concluding that there was a
relationship between the variables when there wag or that there was no relationship
where one existed. One objective of this reseahto establish if there was a
relationship between training and knowledge andtmas of food handlers. One threat
to conclusion validity in this study may be relatedandom irrelevancies in the research
setting. Food handlers’ tests were usually adr@resl in an open setting with
distractions from other activities that may be takplace at the location. This could
affect the accuracy of the responses, giving ogéé conclusion that there was no
difference in knowledge between the trained andaim#¢d food handler. Another threat
to conclusion validity was related to the matchnastn the distribution of the data and
the appropriate statistical tests. A wrong assiongbout the normal distribution of the
data could lead to wrong statistical tests andegosnt incorrect conclusions. To
minimize these threats to conclusion validity, éavere made to conduct the tests in
areas with minimal distractions and ensuring tlsauenptions of statistical tests were not
violated.
Ethical Procedures

Verbal permission was given by the relevant dinecio the Ministry of Health to
conduct the study at government food handlersifaztion clinics and hotels where in-
house training programs were conducted. Apprawalfe research was sought from the
Walden University Internal Review Board and the igliry of Health’s Ethics Committee

before the start of data collection. The MinigtfyHealth gave written consent to
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conduct the study (see Appendix F) and the Ethams@ittee Approval # 2013/18 was

received on October 23, 2013 (see Appendix G )ldéfaUniversity approval number
for the study is 01-15-14-0043979 (see Appendix D).

Due to the fact that the respondents remained anouay and their involvement
in the study was limited to the completion of aveyrwith no identifying mark, a signed
consent form was not required. Instead, particgparere given an information sheet
requesting their participation and explaining tiepose of the study, the intended use of
the information given, and instructions for complgtthe instrument. They were also
assured of the confidentiality of their respongsas their right to refuse to participate
without penalty. Questionnaires were only issuethbse indicating their willingness to
participate in the study after reading the infororasheet.

The data collected were presented as aggregatespandividual was identified
in the results. Data will be stored on my persa@oahputer and backed up on an external
hard drive. No one else will have access to thedata. The questionnaires will be
safely stored for a period of no less than 10 yeHrdhe results of the study influenced
food safety policy changes, the instruments wilbbshived after 10 years.

Summary of Research Design

In this study, | used a cross-sectional surveygiet collect data using a self-
administered questionnaire from food handlers irstMereland, Jamaica. In Chapter 3,
| outlined the research design and setting forsthdy. | also gave details on the
population of study, sampling procedure, data ctithe instruments, operationalization

of variables, and the data analysis plan. Theteha@mded with details on the threats to
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validity and ethical consideration for participanfBetails of the results are presented in

Chapter 4.
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Chapter 4: Results

Introduction

The purpose of Chapter 4 is to report the restitsaanalyses conducted on the
data gathered from food handlers in Westmorelaamiailca. The objective of the study
was to conduct a comparative analysis of food heastfood safety knowledge and self-
reported hygienic practices to determine if the dadory training of food handlers by the
government agency was effective in improving knalgke and practices of trained food
handlers over untrained food handlers. The reapisummarized and presented
according to research questions and hypothesads.chiipter also includes sample
demographics and additional analyses conductedttordine relationships between
dependent and independent variables.

Sample Characteristics

The sample consisted of 1,109 food handlers dramm hotel workers (391),
trained food handlers (394), and untrained fooddlean (324), representing an estimated
5% and 24% of trained and hotel workers, respédgtivBased on estimated sample size,
there was a 100% response rate for trained foodl&anand an 83% response rate for
untrained food handlers. Data were collected oven#onth period, January-April 2014.
Data analysis using SPSS version 22.0 displayettigase statistics that indicated that
the distribution of food handlers was negativelgw&d, with skewness of -0.749K=
0.073) and kurtosis of 0.408E= 0.147). Shapiro—Wilk statistics 0.91< 0.05)
indicated nonnormality of the distribution; howewerth a large sample size (1,109) and

skewness and kurtosis between -1.0 and +1.0, péartests can be performed (Diehr &
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Lumley, 2002). Parametric tests were used tagsdtheses and answer research

guestions, details of which are presented in thapter.



Sample Demographics
Table 1

Demographics of Food Handlers (N = 1,109)

Characteristics of food Hotel workers Trained food Untrained food Total
handlers (N=391) handlers handlers (N=1,109)
(N =394) (N=324)
Age group (yrs)
<=21 30 (7.7%) 48 (12.2%) 83 (25.6%) 161 3%4)
21-35 258 (66.0%) 154 (39.1%) 111 (34.3%) Ba32%)
36-50 55 (14.1%) 125 (31.7%) 82 (25.3%) 2626%)
> 50 3 (0.8%) 45 (11.4%) 30 (9.3%) 78 (7.0%)
Missing 45 (11.5%) 22 (5.6%) 18 (5.6%) 85 )7
Gender
Male 177 (45.3%) 87 (22.1%) 116 (35.8%) 38033%0)
Female 210 (53.2%) 305 (77.4%) 206 (63.6%) (BB10%)
Missing 4 (1.0%) 2 (0.5%) 2 (0.6%) 8 (0.7%)
Highest level of education
Primary 12 (3.1%) 37 (9.4%) 15 (4.6%) 64 (5)8%
Secondary 196 (50.1%) 242 (61.4%) 177 (54.6%) 615 (55.5%)
College 60 (15.3%) 32 (8.1%) 74 (22.8%) 166Q%)
Skill training 116 (29.7%) 64 (16.2%) 47 (1%p 227 (20.5%)
None 1 (0.3%) 5 (1.3%) 3 (0.9%) 9 (0.8%)
Other 0 (0%) 3 (0.8%) 1 (0.3%) 4 (0.4%)
Missing 6 (1.5%) 11 (2.8%) 7 (2.2%) 24 (2.2%)
Years worked in food
industry
<1 38 (9.7%) 63 (16% 95 (29.3%) 196 (17.7%)
1-5 215 (55.0%) 203 (51.5%) 54 (16.7%) 4726%)
6-10 56 (14.3%) 29 (7.4%) 2 (0.6%) 87 (7.8%)
> 10 24 (6.1%) 26 (6.6%) 3 (0.9%) 53 (4.8%)
Missing 58 (14.8%) 73 (18.5%) 170 (52.5%) 8D1L1%)
Current employment
position
Food worker 286 (73.1%) 182 (46.2%) 104 (32.1% 572 (51.6%)
Supervisor 35 (9.0%) 29 (7.4%) 12 (3.7%) 76896
Manager 14 (3.6%) 35 (8.9%) 4 (1.2%) 53 (4.8%)
Administrative 8 (2.0%) 11 (2.8%) 19 (5.9%) (334%)
None of above 39 (10.0%) 93 (23.6%) 149 (46.0% 281 (25.3%)
Missing 9 (2.3%) 44 (11.2%) 36 (11.1%) 89 ¥8)0
Previous training session
attended
1-2 114 (29.2%) 130 (33.0%) 0 (0%) 244 (22.0%)
3-5 109 (27.9%) 124 (31.5%) 0 (%) 233 (21.0%)
>5 84 (21.5%) 72 (18.3%) 0 (0%) 156 (14.1%
Missing 84 (21.5%) 68 (17.3%) 324 (100%) 448.9%)
Formal training
Yes 160 (40.9%) 115 (29.2%) 63 (19.4%) 3385%9)
No 200 (51.2%) 242 (61.4%) 237 (73.1%) 679284)

Missing 31 (7.9%) 37 (9.4%) 24 (7.4%) 92 (8)3%
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As shown in Table 1, 1,109 food handlers were uwi¢gred: 391 hotel workers,

394 regularly trained food handlers, and 324 un&@ifood handlers. The 21-35 age
group accounted for the largest proportion of grale (47%), followed by the 31-50
age group (23.6%) and the under-21 age group (14.S¥ven percent of food handlers
surveyed were over 50 years of age. With respegénder distribution, women
dominated (65%) and the men accounted for 34%. nidgerity of food handlers (55%)
had attained secondary level education; 15% hadtgeducation, 6% did not go
beyond primary/elementary education, and 1% hafdmoal education. A large
proportion of food handlers had been employed enftlod service industry between 1-5
years (43%), and 18% had less than 1 year of senkove percent of food handlers had
been employed for over 10 years. Most of the foaaldlers (52%) were currently
employed as food workers, and approximately 12%eweenployed in management or
supervisory positions. Of the 633 food handle®4%f sample) who indicated that they
had attended previous food handlers’ training sessi22% were attending the first or
second recertification training, 21% were comingtfe third through fifth session, and
14% had received more than five training sessider 61% of food handlers had
received no formal training in food preparation.
Results

Research Question 1How knowledgeable are food handlers with respect
critical food safety factors?

Univariate descriptive statistics and one sampdst were used to answer

Research Question 1. Food handlers’ knowledgeswamsnarized according to four
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critical food safety factors: transmission of foookne diseases, personal health and
hygiene, contamination/cross-contamination, anceature control. Knowledge scores
under 70% were classified as inadequate knowleddeseores over 70% were classified
as adequate knowledge.
Food Handlers’ Knowledge Scores

The mean knowledge score of all food handlersensdmpler{ = 1,109) was
63.70% ED = 14.95), with scores ranging from 10% to 95%.e Tbtel workers had a
higher mean score (68.92%D = 11.9) than the other trained food handlers 4,35D
= 15.7) and the untrained food handlers (59.08%+ 15.5; see Table 2).
Table 2

Mean Knowledge Scores of Categories of Food HardNr= 1,109)

Category of food Mean score SD Max score Min score
handler (%)

Hotel worker 68.92 11.93 95.00 15.00
Trained food handler 62.33 15.67 925 10.00
Untrained food 59.06 15.46 90.00 12.5
handler

A one-samplé test allows a researcher to test whether a samgés of a
normally distributed interval dependent variabliéeils significantly from an established
or predetermined value. Although the sample wasaonally distributed and would
dictate the use of nonparametric tests, the sasipdewas large; hence, theest was
appropriate (Diehr & Lumley, 2002). A one-samptest was conducted on the
knowledge scores of all food handlers to evaludtettier the mean was significantly

different from 70%, which is the minimum acceptatdere set by the Ministry of Health
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for passing the food handlers’ test. The samplenoé®&3.70% $D = 14.95) was

significantly lower than 70% by 6.30%1108) = -14.036p = 000, 95%CI [- 7.18,

5.42]; see Table 3. Generally, food handlers’ kieolge was significantly lower than the
minimum acceptable score of 70%.

Table 3

One Sample t-Test Analysis of Mean Score of Foottlldes (N = 1,109)

One-sample test
Test value = 70

95% confidence interval

Sig. (2- Mean of the difference
t df tailed)  difference  Lower Upper
Knowledge score o', \ n35 1108 000 -6.30072 -7.1815  -5.4199

food handlers

A one-sample test was also conducted on the mean knowledge sc¢@ach
category of food handler to determine if their mea@re significantly different from
70%. Table 4 shows that, for hotel workers, theamscore of 68.92% was not
significantly different from 70%(390) = - 1.781p = 0.76 at an alpha level of 0.05l [-
2.26, 0.11]. However, the mean scores for traaretiuntrained food handlers were
significantly lower than 70% by 7.67% and 10.94@spectively. For the trained food
handlert(393) = - 9.72p < 0.001,Cl [- 9.22, - 6.11], and for the untrained food hangl
t(323) = - 12.74p = 0.000,CI [- 12.63, - 9.25].

Table 5 outlines the overall assessment of knovdexddhe three groups of food
handlers. Approximately 58% of the sample displhipadequate knowledge by failing

to achieve 70% on the test, while 42% demonstratiedjuate knowledge. When
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analyzed by category of food handler, 58% of hatalkers passed the test, while 62% of

trained food handlers and 71% of untrained fooddl&an failed the test.
Table 4

One Sample t-Test Analysis for Three Groups of Fexaddlers (N = 1,109)

One-sample test

Test value = 70
95% confidence interval

Sig. (2- Mean of the difference
Category of food handler t df tailed) difference Lower Upper
Hotel Knowledge score of
-1.781 390 .076 -1.07417 -2.2603 1119
worker food handlers

Trained food Knowledge score of
-9.719 393 .000 -7.67132 -9.2231 -6.1195
handler food handlers

Untrained  Knowledge score of
-12.736 323 .000 -10.9413€¢ -12.6315 -9.2512
food handler food handlers

Table 5

Distribution of Food Handlers by Knowledge Assesgnié = 1,109)

Knowledge assessment
Category of food handler

Inadequate Adequate

Total
knowledge knowledge
Hotel worker 165 (42.2%) 226 (57.8%) 391
Trained food handler 243 (61.7%) 151 (38.3%) 394
Untrained food handler 231 (71.3%) 93 (28.7%) 324

Total 639 (57.6%) 470 (42.4%) 1109
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When each critical food safety factor was analytleel mean scores for food-
borne diseases, personal health and hygiene, covatom/cross-contamination, and
temperature control were 55.6200= 20.85), 75.408D = 16.51), 76.51D = 22.38),
and 51.44%D= 23.42), respectively (see Table 6). In an aialgf knowledge of food
safety factors by categories of food handlersuhtbthat all three categories of food
handlers scored high on personal health and hygiedeross-contamination factors and
low on knowledge of transmission of food-borne dsss and temperature control (see
Table 7).

Table 6

Mean Scores for Critical Food Safety Factors (N,Z09)

Critical food safety factor Mean Std. deviation
Food borne diseases 55.62 20.846
Personal health and hygiene 75.40 16.51
Cross-contamination 76.51 22.38
Temperature control 51.44 23.42
Table 7

Distribution of Mean Critical Food Safety Factorsdses by Category of Food Handler
(N=1,109)

Category of food handlers

Critical food safety factor Hotel Trained (%) Untrained (%)
worker
(%)
Food borne diseases 60.61 53.66 51.98
Personal health and hygiene 79.10 74.82 71.64
Cross-contamination 81.33 74.75 72.84

Temperature control 58.80 50.30 43.95
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The food handlers’ knowledge of critical food sgfactors is described in Table
8 as a percentage of correct, incorrect, @t knowresponses. The weakest factor was
temperature control with a mean of 51% correct @amsyand the strongest factor was
cross-contamination with a mean of 76.5% of coraastwers (see Table 6). With regard
to the transmission of food-borne diseases, foodilless stated that one can tell if a food
is dangerous to eat by its look, smell, or tas6e2%); that cooked foods do not contain
microbes (39.9%); and that foods served cold ddawe to be disinfected (33.1%).
Only 43.8% of food handlers knew that it was norfoalfresh chicken to have

Salmonella23.5% gave an incorrect answer, and 32.6% didkmady.
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Table 8

Frequency (%) of Correct, Incorrect, and Don’t Kndwswers on Knowledge of Critical
Food Safety Practices (N = 1,109)

Question Corr % Incorr % DK %
Transmission of foodborne diseases

Fresh eggs can hagalmonella 52.8 18.4 28.9
Fresh meat always has microbes on the surface 55.5 16.5 28.0
Canned foods may have harmful microbes 67.6 11.3 21.1
Healthy people can cause illness by carrying geonfisod 69.3 18.8 11.9
It is normal for fresh chicken to hagalmonella 43.8 23.5 32.6
Lettuce and other raw vegetables might have harmitiobes 68.6 15.1 16.2
Foods served cold (salads) do not have to be didtied 48.0 33.1 18.9
Cooked foods do not have microbes 38.5 39.9 21.6
Foods prepared too long in advance might give rhigsdime to grow 76.0 11.2 12.8
You can tell if a food is dangerous to eat byadtsk, smell, or taste 18.5 76.2 5.3
The HIV virus can be spread through food 72.9 16.8 10.3
Cholera can be spread through food 56.0 21.8 22.2
Personal health and hygiene

Hands can be washed with water alone after handdiwgmeat 91.5 7.0 1.4
You can prepare food with a wound on the handeftound is covered with a bandage 64.7 29.9 5.4
After washing, hands may be dried with a kitchemeio 55.3 40.7 4.1

It is not necessary to wash hands to handle foaidishalready cooked 82.1 14.9 3.0
After using the toilet, we should always wash hanill soap and water 96.7 1.6 1.7
When wearing gloves, you can handle cooked foags handling raw meat 88.2 6.7 5.1
Hands should be properly washed after sneezingpwirg your nose 93.5 4.3 2.2
When you leave the kitchen and go outside, youldhzhwange the footwear 42.3 42.4 12.4
After using the bathroom, hands can be washedeikitohen sink 93.1 3.1 3.1
Wearing gloves while handling food protects thedfeervice staff from 43.6 42.3 14.1
infection

Contamination/Cross-Contamination

Food-borne disease can result from storing raw @redtcooked foods in the same 68.3 18.7 131
refrigerator

Foods prepared with many steps increase the Ingnaltid possibility of contamination of 58.5 18.2 23.2
the food

Foods can be contaminated with microbes by cormrapntact with unsafe foods 87.3 3.4 9.3
Food preparation surfaces can contaminate foods 81.3 6.4 12.3
Ready to eat foods (e.g., vegetables) can be memarthe same cutting board that was  89.7 5.7 4.6
used to prepare meat

Soap and water can be used to kill all harmful obes on cutting boards after preparation 59.2 32.9 7.9
of raw meat

Prepared or ready-to-eat foods are stored on thsttelf in a refrigerator that also stores  77.0 13.5 9.5
raw food

Cutting boards, meat slicers and knives shouldabéized after each use 91.0 2.9 6.1

Temperature control

Foods that need to be kept hot should be at 604bave 62.0 10.6 27.3
Leftovers should be reheated to a minimum tempezaifi75°C 51.3 16.5 32.2
Microbes may grow because prepared food was leftcah temperature for a long period 76.4 7.1 16.5
Cooked foods might be safely stored in the refatmrat 5°C 18.9 52.8 28.2
Foods should be slowly cooled at room temperataferb storage in the refrigerator 13.3 74.8 11.9
Refrigeration kills all the bacteria that might saifood-borne ilinesses 68.3 15.4 16.2
Microbes responsible for food-borne ilinesses gveeil at room temperature 61.8 10.2 28.0
Frozen foods should be thawed on the counter treisink 46.9 40.7 124
After thawing, meat might be held for 5 hours atmotemperature 63.6 11.7 24.7

Foods stored at 40°C are being held in the temperatanger zone 52'.0 12'.7 35'.3
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In the area of personal health and hygiene, themapf food handlers gave the
correct answers for most statements. However, 40% of food handlers gave incorrect
answers to the following statements: “After washimgnds may be dried with a kitchen
towel” (40.7%); “when you leave the kitchen andagaside, you should change the
footwear”(42.4%); and that wearing gloves while dilarg food protects the food service
staff from infection” (42.3%). Thirty percent fetiat food can be prepared with a wound
on the hand if the wound is covered with a bandage

With respect to contamination/cross-contaminatg#h9% of food handlers felt
that soap and water alone could be used to kiliabies on a cutting board after
preparation of raw meats, and 23.2% did not knowtivr foods prepared with multiple
steps increased the handling and possibility ofasomation of the food. Ninety-one
percent of food handlers agreed that cutting boan@st slicers, and knives should be
sanitized after each use and disagreed with thenséant that ready-to-eat foods could be
prepared on the same cutting board that was usgepare meat.

The critical food safety factor of temperature cohbhad the lowest proportion of
correct answers. Incorrect answers were givethifollowing statements by a large
proportion of food handlers: “foods should be sipwaboled at room temperature before
storage in the refrigerator” (74.8%); “Cooked foadght be safely stored in the
refrigerator at 5°C” (52.8%); and “frozen foods sltbbe thawed on the counter or in the
sink” (40.7%). Of note are the following areasWdrich food handlers indicated don’t
know: “Foods stored at 40°C is being held in thragerature danger zone” (35.3%);

“Microbes responsible for food-borne illnesses greell at room temperature” (28%);
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“Leftovers should be reheated to a minimum tempieeadf 75°C” (32%); “Foods that

need to be kept hot should be at 60°C or above3faY. and “After thawing, meat might
be held for 5 hours at room temperature” (24.7%).

Research Question 2What are the reported practices of food handldits
respect to critical food safety factors?

Research Question 2 was answered by summarizirggthres of the practice
section of the questionnaire, which consisted ofj@@stions. The mean practice score
was 65.34%%D = 19.10) with scores ranging from 0-98. A scdré@ and above was
considered as satisfactory and less than 70% adisfastory. Table 9 shows that 50%
of the sample reported satisfactory practices &3d Beported unsatisfactory practices.
Table 9

Practice Assessment of Food Handlers (N = 1,109)

Assessment Frequency %
Unsatisfactory 555 50.0
practice

Satisfactory 554 50.0
practice

Total 1109 100.0

Table 10 shows that the trained food handlers (watekers and those trained in
the regular program) showed similar results foisgattory practice scores (39%) and
unsatisfactory scores (31%). Untrained food hasdiehieved higher unsatisfactory
practice scores (38%) and lower satisfactory ptaccores (21%) than trained food

handlers.



101
Table 10

Practice Assessment of Food Handlers by Category {N.09)

Practice results

Category of food Unsatisfactory Satisfactory Total
handler practice practice

Hotel worker 173 (31.2%) 218 (39.4%) 391(35.2%)
Trained food handler 173 (31.2%) 221 (39.8%) 3BH%)
Untrained food handler 209 (37.6%) 115 (20.8%) @12%)
Total 555(50.0%) 554 (50.0%) 1109 (100%)

Table 11 displays the frequency of responseseditst 20 food hygiene practice
guestions. Thirty-three percent never used a tberater to check food temperature,
73% always or sometimes thawed frozen foods at r@onperature, 72% used a
handkerchief or rag (always or sometimes) wheresiaff) from a cold, and 57% always
or sometimes used a kitchen towel to dry utensiisme satisfactory practices were
reported by a majority of food handlers: 71 % navere jewelry when serving food,
72% did not come to work with fever or diarrhea%w6sed separate utensils for raw and

cooked foods, and 75% checked expiry dates ofratyxts.
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Frequency of Responses (%) to Food Hygiene Pra@ieestions (N = 1,109)

Food handling practices Always Sometimes Never
1. Do you wash your hands before touching unwrappedood? 65.4 28.8 1.3
2. Do you wash your hands after touching unwrappedfoods? 79.9 14.2 0.5
3. Do you wash your hands before touching cooked$a 78.0 16.7 0.3
4. Do you wash your hands after touching cooked$@o 68.5 23.8 0.5
5. Do you use separate utensils when preparingraixcooked foods? 75.7 15.7 1.9
6. Do you thaw frozen foods at room temperature? .130 43.0 15.2
7. Do you check the expiry dates of all products? 5.07 16.8 2.1

8. Do you use a thermometer to check temperature? 6.1 2 29.9 33.0
9. Do you use gloves when serving unwrapped foods? 28.1 36.2 24.1
10. Do you wash your hands before using gloves? 7 47. 28.1 14.7
11. Do you wash your hands after using gloves? 67.0 16.0 5.0
12. Do you wear an apron or uniform when serviragfo 60.8 20.0 9.9
13. Do come to work when ill a fever, upset stomactiarrhea? 2.3 16.8 72.2
14. Do you use a handkerchief or rag when suffefioig a cold? 50.8 21.4 17.0
15. Do you wear a hat or head covering when serfdad? 66.5 17.1 8.1
16. Do you wear jewelry when serving food? 51 15.7 70.8
17. Do you disinfect cutting boards after each use? 74.7 115 4.8
18. Do you use kitchen towels to dry utensils? 27.5 30.1 33.4
19. Do you sanitize utensils after washing them? 8.75 23.0 8.3
20. Do you have separate shoes for use in thedstadblishment? 44.1 23.1 20.6

Note The difference between total score and 100%dswatted for by missing data.
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The majority of food handlers reported satisfactangctices with respect to hand
washing questions in that 78% of food handlers wddtands before touching cooked
foods and 65.4% before touching unwrapped raw foddghty-one percent always or
sometimes sanitized utensils after washing them.

There were two open-ended questions on the gquesii@. In the first question, |
asked food handlers to state what they used ttizantensils. Table 12 shows the
responses. Over 35% of the sample did not angwseqtiestion. The most common
responses were commercial sanitizers (18%) anailg®%). Fourteen percent stated
that soap was used as a sanitizer.

Table 12

Distribution of Items Used to Sanitize Utensils{[1109)

Sanitizing item Frequency Percent
Sanitizer 199 17.9
Hot water 107 9.6
Bleach 208 18.8
Soap 153 13.8
Other 44 4.0
Don’t Know 1 0.1
Missing 397 35.8
Total 1109 100.0

In the second open-ended question, | asked fondléis “For how long do you
wash your hands?” The hoped-for response of “20rs#s” was stated by 58 or 5.2% of
the sample (See Table 13). Time periods of < 20rs#s were stated by 2.9% of food
handlers. The vast majority (55%) gave time peviotdover 20 seconds, ranging from 1
minute to 30 minutes. Four hundred and five foaddiers (36.5%) did not answer that

guestion.
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Table 13

Distribution of Responses Concerning Length of Tused to Wash Hands (N =1,109)

Period of time Frequency Percent
< 20 seconds 32 2.9
20 seconds 58 5.2

> 20 seconds 614 55.4
Missing 405 36.5
Total 1109 100.0

Research Question 3Are food handlers trained by the Ministry of Hbainore
knowledgeable and report safer hygiene practicas timtrained food handlers?

Hol: There is no difference in the food safety knowked§certified food
handlers with respect to critical food safety fastas evidenced by scores on a test when
compared to uncertified food handlers.

Hal: There is a difference in the food safety knowledd& respect to critical
food safety factors as evidenced by scores ont atesng food handlers certified by the
Ministry of Health when compared to uncertified damandlers.

This null hypothesis was tested with the two-sanmpdst for independent means.
An independent samptdest is appropriate when it is necessary to coefyea means of
a normally distributed interval dependent variglilowledge/practice) for two
independent groups (trained and untrained food Iees)d Laerd, n.d.). Food handlers
trained by the Ministry of Health (hotel workersdaiood handlers being recertified)
were classified as trained food handlers, and feodtlers attending training for the first
time were classified as untrained. Table 14 shitvasthere were 324 untrained food

handlers and 785 trained food handlers in the samphe mean knowledge score of the
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sample of food handlers € 1109) was 63.70%50 = 14.95). However, when

categorized into trained and untrained categotiesmean knowledge score of trained
food handlers was 65.61% D= 14.30) and that of untrained food handlers vh8®&
(SD=15.46; see Table 15). Therefore the null hypaitheras rejected as there was a
difference in food safety knowledge between traiaed untrained food handlers.
Table 14

Distribution of Trained and Untrained Food Handldid = 1,109)

Training Frequency Percent
classification

Untrained 324 29.2
Trained 785 70.8
Total 1109 100.0
Table 15

Mean Knowledge Score of Trained and Untrained FRdaddlers (N = 1,109)

Training N Mean Std. deviation  Std. error of
classification mean
Untrained 324 65.6146 14.30485 0.51069
Trained 785 59.0586 15.46372 0.85910
Total 1109 63.6993 14.94892 0.44889

Bivariate Analysis

The results of the two-sampi¢est for independent means are shown in Table 16.
The Levene’s test for equality of variance was iicgmt (p = 0.02); hence, the equal
variances not assumed test results were usedre$his showed that there was a
statistically significant difference between meawledge scores of trained and

untrained food handlerf562.665) = - 6.556) < 0.001, 95%CI [- 8.52, - 4.59] at the
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0.05 alpha level. The mean difference was — 6.86 a95%CI [-8.45 and -4.66].

Trained food handlers had a statistically signiftdaigher mean knowledge score (65.61)
than untrained food handlers (59.06).

When the mean knowledge score of each categdrgiobd food handlers was
compared to the mean score of the untrained foadleg the results were as outlined in
Tables 17 and 18. There were 394 regular traioed handlers and 324 untrained food
handlers, with mean knowledge scores of 6253 15.66) and 59.0650 = 15.46)
respectively. The Levene’s Test was not signifi¢ar= 0.918), so the test result for
equal variances assumed was used, which indidas¢dtere was a statistically
significant difference in the mean knowledge scafeggularly trained food handlers
and untrained food handlet§/16) = -2.80p = 0.005, 95%CI [- 5.56, - 0.98] at the 0.05
alpha level. The mean difference was — 3.27%,ragdlarly trained food handlers had a

statistically significant higher mean knowledgerthuamtrained food handlers.
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Table 16

Independent Sample t-Test for Knowledge Scorebréoned and Untrained Food
Handlers (N = 1,109)

t Test for equality of means

t df Sig. Mean Std. error 95% Confidence
(2- difference difference interval of the
tailed) difference
Lower Upper
Knowledge Equal -6.560 562.665 .000 -6.55601 .99942 -8.5191 -4.5929

score of food variances
handlers not

assumed

The mean knowledge score for hotel workers wa83%&D = 11.93) and 59.06
(SD= 15.46) for untrained food handlers. The Levenf@st was significanp(< 0.001)
and the equal variances not assumed test was Usdde 18 shows the result of theest
and indicated that there was a significant diffeeem the mean knowledge score of hotel
workers when compared to the untrained food han{&39.39) = -9.399 < 0.001,
95%CI [-11.93, -7.80] at the 0.05 level. The mean défece in knowledge scores was -

9.87. Hotel workers had significantly higher meaarss than untrained food handlers.
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Table 17

Independent Sample t-Test for Knowledge Scores@idlR Trained and Untrained
Food Handlers (N = 718)

t Test for equality of means

t df Sig. Mean Std. Error 95% Confidence
(2- difference  difference interval of the
tailed) difference
Lower Upper

Knowledge  Equal - 716 .005 -3.27 1.168 -5.56 -0.98
score of variances  2.799
food assumed
handlers
Table 18

Independent Sample t-Test for Knowledge Scorestf M/orkers and Untrained Food
Handlers (N = 715)

t Test for equality of means

t df Sig. Mean Std. error 95% Confidence
(2- difference  difference interval of the
tailed) difference
Lower Upper
Knowledge Equal - 599.39 .000 -9.87 1.050 -11.93 -7.80
score of variances  9.399
food not
handlers assumed

Ho2: There is no difference in the hygienic practiceresavith respect to critical
food safety factors among food handlers certifigdhe Ministry of Health when
compared to the scores of uncertified food handlers

Ha2: There is a difference in the hygienic practice ssawvith respect to critical
food safety factors among food handlers certifigdhe Ministry of Health when

compared to the scores of uncertified food handlers
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This null hypothesis was tested using the two-danmgependenttest. The

mean practice score of trained food handlers 785) was 67.40%5D = 18.80), and the

mean practice score of the untrained food hanaless60.35%3%D = 18.93). When the

test was performed, the results from the equabwadas assumed test indicated that there

was a statistically significant difference in mgaactice scores for trained and untrained

food handlerst(1107) = -5.67p < 0.001, 95%I [-9.49, -4.60] at the 0.05 level (see

Table 19). The mean difference was -7.05, andechand certified food handlers

achieved significantly higher practice scores thatrained food handlers.

Table 19
Independent Sample t-test for Practice Scores ah&d and Untrained Food Handlers
(N = 1,109)
t Test for equality of means
t df Sig. Mean Std. error 95% Confidence
(2- difference difference interval of the
tailed) difference
Lower Upper

Practice Equal -5.668 1107 .000 -7.05 1.244 -9.49 --4.61
score of variances
food assumed

handlers
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Mean practice scores for both categories of trafoed handlers were also
compared individually with the mean practice saafrantrained food handlers using the
independent sampteest. The results are outlined in Tables 20 d@ndRotel workersi{
= 391) and regularly trained food handlars=(394) had mean practice scores of 68.26%
(SD=18.22) and 66.54%50D = 19.35) respectively. The results of thest indicated
that mean practice scores were significantly higbehotel workers than for untrained
food handlerst(713) = -5.679p = 0.000, 95%CI [-10.65, -5.18] at the 0.05 level. The
mean difference in practice scores was -7.91.

Table 20

Independent Sample t-Test for Practice Scores télNWdorkers and Untrained Food
Handlers (N = 715)

T Test for Equality of Means

t df Sig. Mean Std. error 95% Confidence
(2- difference difference Interval of the
tailed) difference
Lower Upper

Practice Equal -5.679 713 .000 -7.911 1.393 -10.65 --5.18
score of variances

food assumed

handlers

Table 21 shows the result of the independent satxtpkt comparing the mean
practice scores of regularly trained food handéerd untrained food handlers. The
regularly trained food handlers achieved signifttahigher practice scores than
untrained food handler;716) = -4.313p = 0.000, 95%CI [-9.02, -3.38] at the 0.05
level. The mean difference in practice scoresWwd®97%. The null hypothesis was

therefore rejected and the alternate hypothesisphed.
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Table 21

Independent Sample t-Test for Practice Scores glileeFood Handlers and Untrained
Food Handlers (N = 718)

t Test for equality of means

t df Sig. Mean Std. error 95% Confidence
(2- difference difference interval of the
tailed) difference
Lower Upper

Practice Equal -4.313 716 .000 -6.197 1.437 -9.02 --3.38
score of variances

food assumed

handlers

Research Question 4ls there a difference in knowledge and practafedsod
handlers trained in the tourist industry and foaddiers trained to serve the general
population?

Ho3: There is no difference in the food safety krenige scores between food
handlers trained for the tourist industry and fbaadlers trained in the general program

Ha3: There is a difference in the food safety knalgkescores between food
handlers trained for the tourist industry and fbaadlers trained in the general program

Ho4: There is no difference in the hygienic prac8ceres between food handlers
trained for the tourist industry and food handleasned in the general program.

Ha4: There is a difference in the hygienic pracsiceres between food handlers
trained for the tourist industry and food handleasned in the general program.

To test the null hypotheses, the two-sample indégett test was again used to
compare mean knowledge and practice scores ofaggtiiained food handlers and hotel

workers. The results are summarized in Tablesn@28. The mean knowledge score of
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hotel workersri = 391) was 68.92%50 = 11.93), and the mean knowledge score of

regular food handlers (= 394) was 62.33%5D = 15.67).

Table 22

Independent Sample t Test for Knowledge Scorestai M/orkers and Regular Trained
Food Handlers (N=785)

t-Test for equality of means

t df Sig. (2- Mean Std. Error 95% Confidence
tailed) difference difference interval of the
difference
Lower Upper
Knowledge Equal - 733.899 .000 -6.60 0.993 -8.55 -4.65
score of food  variances 6.64
handlers not 1

assumed

The results of the independent samgiest, using equal variances not assumed,
indicate that the mean knowledge score of hotekersrwas significantly higher than the
mean knowledge score of regularly trained food kasa(733.899) = -6.641p < 0.001,
95%ClI [-8.55, -4.65] at the 0.05 alpha level. The méiierence was -6.60. The null
hypothesis is therefore rejected in favor of therahte hypothesis as there was a
statistically significant difference between thedosafety knowledge of the two groups
of trained food handlers.

The mean practice score for regular food handlers394) was 66.545D =
19.35) and for hotel workera € 391) was 68.265D= 18.22). Independehtest, equal
variances assumed produced results that are supadani Table 23. There was no

statistically significant difference in the mearmagtice scores of hotel workers and
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regularly trained food handler$783) = -1.278p = 0.202, 95%CI [-4.35, -0.92] at the

0.05 alpha level. The null hypothesis is therefreepted.

Table 23

Independent Sample t-Test for Practice Scores gfilReFood Handlers and Hotel
Workers (N = 785)

t-Test for equality of means

t df Sig. Mean Std. error 95% Confidence
(2- difference difference interval of the
tailed) difference
Lower Upper

Practice Equal -1.278 783 .202 -1.714 1.341 -4.35 --0.92
score of variances

food assumed

handlers

Research Question 5ls there a relationship between the level of kieolge and
self-reported practices of food handlers and thalar of training sessions attended?

Ho5: There is no difference in the food safety knalgke scores of trained food
handlers based on number of training sessionscten

Ha5: There is a difference in the food safety knalgkescores of trained food
handlers based on number of training sessionscten

ANOVA was used to determine if there was a diffeesm the level of
knowledge of food handlers based on number ofitrgisessions attended. An ANOVA
is used when there is a categorical independerdhtar(eg., training sessions attended)
with two or more categories (i.e., TO, T1, T2, BBd a normally distributed interval
dependent variable (knowledge and practice), aektis need to test for differences in

the means of the dependent variable broken dovthéolevels of the independent
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variable (Laerd, n,d,). The number of previousirg sessions for food handlers was
coded as “T1” for those attending 1-2 sessionssdlaitending 3- 5 sessions were coded
as “T2”; and those over five previous sessionsTas™ First-timers (untrained food
handlers) were coded as having “T0” training sessiol he summary statistics are
captured in Table 24.

Table 24

Frequency of Number of Sessions Attended by Foodlelis (N=1109)

Training Sessions Frequency Percent
T0 323 29.1

T1 244 22.0

T2 233 21.0

T3 156 14.1
Missing 153 13.8
Total 1109 100.0

One hundred and fifty three respondents did notvanghis question on the
instrument, and these were labeled as missing dacriptive statistics and ANOVA

results are summarized in Tables 25 and 26.
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Table 25

Descriptive Statistics of Knowledge Score of Foatdlers by Number of Previous
Training Sessions Attended (N=1,109)

Descriptive
Knowledge score of food handlers
N Mean Std. Std. 95% Confidence Minimum Mawxi
deviation error interval for mean mum
Lower Upper
Bound Bound
T1 244 64.4877 13.73971 .87959 62.7551 66.2203 015.0 95.00
T2 233 66.5236 12.70040 .83203 64.8843 68.1629 017.5 90.00
T3 156 68.6699 13.84657 1.10861 66.4799 70.8598 5017. 95.00
TO 323 59.1331 15.42939 .85851 57.4441 60.8221 012.5 90.00
Missing 153 62.7124 17.24186 1.39392 59.9585 6%.466 10.00 90.00
Total 1109 63.6993 14.94892 .44889 62.8185 64.5801  10.00 95.00

Table 26

ANOVA for Knowledge Score of Food Handlers by Nurobé&raining Sessions (N =
1,109)

ANOVA
Knowledge score of food handlers
Sum of df Mean F Sig.
Squares Square
Between 12748.006 4 3187.001 14.98 .000
groups 1
Within 234856.954 1104 212.733
groups
Total 247604.959 1108

The mean knowledge score of food handlers vaigufeantly based on the
number of training sessions attended as deterntipeche-way ANOVAF (4,1104) =

14.98,p < 0.001). In order to determine where the diffieeelies with respect to the
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number of sessions attended, a Tukey posthoc testlane. The results are summarized
in a Table 27. The posthoc test revealed that&an knowledge scores were
significantly higher for food handlers being redestl (T1 = 64.49+13.74p < 0.001; T2
=66.52+12.70p < 0.001; T3 = 68.67+£13.8p,< 0.001) when compared to untrained
food handlers (TO = 59.13+15.43). There was als@tstically significant difference in
the knowledge scores between T1 and@38 0.05). There was no significant difference
in the mean knowledge scores of pI>(0.05) and T3> 0.05) when compared to T2
food handlers. Knowledge increased significanslybee number of training sessions

increased. The null hypothesis is therefore repbct
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Table 27

Tukey Posthoc Results for Mean Knowledge Scoread Handlers Based on Training
Sessions (N = 1,109)

Multiple Comparisons

Dependent variable: Knowledge score of food hensdl

(1) Number (J) Number of Mean Std. error Sig. 95% Confidence
of previous previous training difference (I- interval
training sessions J) Lower Upper
sessions bound bound
T1 T2 -2.03590 1.33599 547 -5.6862 1.6144
T3 -4.18217 1.49517 .042 -8.2674 -.0969
TO 5.35458 1.23712 .000 1.9744 8.7348
T2 T1 2.03590 1.33599 547 -1.6144 5.6862
T3 -2.14627 1.50887 .613 -6.2689 1.9764
TO 7.39048 1.25365 .000 3.9652 10.8158
T3 T1 4.18217 1.49517 .042 .0969 8.2674
T2 2.14627 1.50887 .613 -1.9764 6.2689
TO 9.53674 1.42207 .000 5.6512 13.4223
TO T1 -5.35458 1.23712 .000 -8.7348 -1.9744
T2 -7.39048 1.25365 .000 -10.8158 -3.9652
T3 -9.53674 1.42207 .000 -13.4223 -5.6512

Note.The mean difference is significant at the 0.0®lev

Ho6: There is no difference in the hygienic pracsceres of trained food
handlers based on number of training sessionsdatten
Ha6: There is a difference in the hygienic pracsiceres of trained food handlers

based on number of training sessions attended.
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One way ANOVA was also used to determine if theas a difference in
hygienic practices based on the number of traisgggions attended. Descriptive
statistics and ANOVA results are displayed in Tald8 and 29.

Table 28

Descriptive Statistics of Practice Score of FoothHlars by Number of Previous
Training Sessions Attended (N=1109)

Practice percentage

N Mean Std. Std. 95% Confidence interval ~ Minimum Maximum
deviation error for mean

Lower Upper

bound bound
T1 244 66.49 17.556 1.124 64.27 68.70 0 93
T2 233 67.58 19.548 1.281 65.05 70.10 0 93
T3 156 70.32 16.880 1.351 67.65 72.99 0 98
TO 323 60.29 18.937 1.054 58.22 62.37 0 91
Missing 153 65.66 21.066 1.703 62.29 69.02 0 93

Total 1109 65.34 19.101 574 64.21 66.46 0 98
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Table 29

ANOVA for Practice Score of Food Handlers in TragiSessions (N = 1,109)

ANOVA
Practice percentage
Sum of df Mean F Sig.
squares square
Between 13600.203 4 3400.051 9.609 000
groups
Within 390639.517 1104 353.840
groups
Total 404239.720 1108

The mean practice score of food handlers varietifsigntly based on the
number of training sessions attended as deterntipeche-way ANOVAF (4,1104) =
9.609,p < 0.001). Mean scores increased as the numhgining sessions increased.
Posthoc tests were conducted to determine wherdiffieeence lay with respect to
training sessions attended. The Tukey posthocgésstts, as shown in Table 30,
revealed that the mean practice scores for unttdmed handlers (TO) of 60.29 +
18.94% was significantly lower than the mean pcacticores for all other categories of
trained food handlers (Tl = 66.49 +17.5686s 0.001; T2 = 67.58 £ 19.55%,< 0.001,
and T3 =70.32 + 16.89,< 0.001). However, there was no significant défece in
practice scores among T1, T2, or T3 food handl&tre number of sessions attended did
not significantly increase practice scores fomteal food handlers. The null hypothesis is

therefore accepted.
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Tukey Posthoc Results for Mean Practice Score otiftandlers Based on Training

Sessions (1,109)

Multiple Comparisons

Dependent variable: Practice percentage

(I) Number of (J) Number of Mean Std. Sig. 95% Confidence interval
previous training previous training difference error Lower Upper
sessions sessions (1-) bound bound
Tukey T1 T2 -1.090 1.723 .970 -5.80 3.62
HSD T3 -3.837 1.928 272 -9.11 1.43
TO 6.192 1.596 .001 1.83 10.55
T2 T1 1.090 1.723 .970 -3.62 5.80
T3 -2.746 1.946 .620 -8.06 2.57
TO 7.283 1.617 .000 2.87 11.70
T3 T1 3.837 1.928 272 -1.43 9.11
T2 2.746 1.946 .620 -2.57 8.06
TO 10.029 1.834 .000 5.02 15.04
TO T1 -6.192 1.596 .001 -10.55 -1.83
T2 -7.283 1.617 .000 -11.70 -2.87
T3 -10.029 1.834 .000 -15.04 -5.02

Note The mean difference is significant at the 0.0&lle
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Additional Analyses

Chi-Square Test

A chi-square test is appropriate when there isealne determine if a relationship
exists between categorical variables, assuminghleatalue for each cell is five or
higher. A chi-square test was done to determia@ iissociation existed between
independent sociodemographic variables (such msngaeducation, gender, job level,
food handling experience) and adequacy of knowleahgkpractice of food handlers. The
distribution of adequate and inadequate knowledgees of food handlers by
sociodemographic variables are summarized in TableA majority of food handlers
(57.6%) displayed inadequate knowledge (< 70%),4d% displayed an adequate
knowledge of food safety factors.

The results of the Chi-square analysis betweerdtegorical variables of
knowledge (coded as satisfactory for scores ovés d@0d unsatisfactory for scores less
than 70% ) and the sociodemographic variablesiarearized in Table 32. The results
indicated that all five sociodemographic varialégender* (2) = 8.212p < 0.05),
education*(6)= 37.036p < 0.001), job positionyf (5) = 27.48p < 0.001), training)¢
(4) = 48.053p < 0.001), and experience in the food indusify(4) = 51.975p < 0.01]

were significantly associated with knowledge levfelood handlers.
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Table 31

Summary of Knowledge Level of Food Handlers bydsleonographic Variables (N =

1,109)
Sociodemographic variables Inadequate knowledge Adequate knowledge (%)  Total
(%) (N=1,109)
Gender
Male 206 (18.6) 174 (15.7) 380 (34.3)
Female 425 (38.3) 296 (26.7) 721 (65)
Missing 8 (0.7) 0 (0) 8 (0.7)
Total 639 (57.6) 470 (42.4) 1109 (100)
Highest level of education
Primary 45 (4.1) 19 (1.7) 64 (5.8)
Secondary 383 (34.5) 232 (20.9) 615 (55.5)
College 73 (6.6) 93 (8.4) 166 (15.0)
Skill training 110 (9.9) 117 (10.6) 227 (20.5)
None 6 (0.5) 3(0.3) 9(0.8)
Other 2(0.2) 2(0.2) 4(0.4)
Missing 20(1.8) 4(0.4) 24 (2.2)
Total 639 (57.6) 470 (42.4) 1109 (100)
Years worked in food
industry
<1 129 (11.6) 67 (6.0) 196 (17.7)
1-5 255 (23.0) 217 (19.6) 472 (42.6)
6-10 36 (3.2) 51 (4.6) 87 (7.8)
> 10 14 (1.3) 39 (3.5) 53 (4.8)
Missing 205 (18.5) 96 (8.7) 301 (27.1)
Total 639 (57.6) 470 (42.4) 1109 (100)
Current employment
position
Food worker 313 (28.2) 259 (23.4) 572 (51.6)
Supervisor 36 (3.2) 40 (3.6) 76 (6.9)
Manager 23(2.1) 30 (2.7) 53 (4.8)
Administrative 21 (3.3) 17 (3.6) 38(3.4)
None of above 177 (16.0) 104 (9.4) 281 25.3)
Missing 69 (6.2) 20 (1.8) 89 (8.0)
Total 639 (57.6) 470 (42.4) 1109 (100)
Previous training session
attended
T1 140 (12.6) 104 (9.4) 244 (22.0)
T2 121 (10.9) 112 (10.1) 233 (21.0)
T3 62 (5.6) 94 (8.5) 156 (14.1)
TO 230 (20.7) 93 (8.4) 323 (29.1)
Missing 86 (7.8) 67 (6.0) 153 (13.8)

Total 639 (57.6) 470 (42.4) 1109 (100)
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Table 32

Summary of Chi-Square Analysis Results for Knovedgiyel of Food Handlers by

Sociodemographic Variables (N = 1,109)

Pearson Chi-Square Symmetric measures
Socio-demographic Value df Asymp. Sig Phi Cramer
variables (2-sided) \Y; Strength of
association
Gender 8.212 2 0.016 0.086 0.086 Very weak
Education 37.036 6 0.000 0.183 0.183 Weak
Job position 27.48 5 0.000 0.157 0.157 Weak
Training 48.053 4 0.000 0.208 0.208 Moderate
Experience 51.975 4 0.000 0.216 0.216 Moderate

Phi and Cramer V statistics indicate that the gfiteof the association ranged
from very weak for gender to moderate for trainemgl experience (see Table 32).
Gender had a very weak effect on knowledge scerhg;ation and job position had
weak effects, and training and experience had nabeleffects on knowledge scores.

The distribution of satisfactory and unsatisfactioygienic practices of food
handlers based on sociodemographic variables isnswired in Table 33. There was an
even distribution of satisfactory and unsatisfacymactices. The results of chi-square
analysis of practices based on sociodemographiablas revealed that all variables:

gender ¢? (2) = 9.425p < 0.05), education{(6) = 14.527p < 0.05), job positionf (5)
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=27.183p < 0.001), training)¢ (2) = 29.286p < 0.001), and experience in the food

industry §* (4) = 39.796p < 0.001) were significantly associated with preesi scores of
food handlers. Symmetric measures indicate vegkvassociations for gender and

education and weak associations for job positi@ming, and experience (see Table 34).
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Summary of Practices of Food Handlers by Sociodeamtc Variables (N = 1,109)

Sociodemographic Unsatisfactory Satisfactory Total
variables practices practices (n=1,109)
Gender
Male 168 212 380
Female 381 340 721
Missing 6 2 8
Total 555 (50%) 554 (50%) 1109 (100)
Highest level of
education
Primary 32 32 64
Secondary 303 312 615
College 102 64 166
Skill training 101 126 227
None 2 7 9
Other 2 2 4
Missing 13 11 24
Total 555 (50%) 554 (50%) 1109 (100)
Years worked in food
industry
<1 80 116 196
1-5 227 245 472
6-10 33 54 87
>10 21 32 53
Missing 194 107 301
Total 555 (50%) 554 (50%) 1109 (100)
Current employment
position
Food worker 259 313 572
Supervisor 34 42 76
Manager 20 33 53
Administrative 22 16 38
None of above 159 122 281
Missing 61 28 89
Total 259(45%) 313(55%) 572
Previous training
session attended
T1 116 128 244
T2 98 135 233
T3 61 95 156
TO 209 114 323
Missing 71 82 153
Total 555 (50%) 554 (50%) 1109 (100)




126
Table 34

Summary of Chi-Square Analysis Results for Prastafd=ood Handlers by
Sociodemographic Variables (N = 1,109)

Pearson Chi-Square Symmetric measures

Sociodemographic variables  y/gjye df Asymp. Sig Phi Cramer

Strength of

(2-sided) \ -
association
Gender 9.425 2 0.009 0.092 0.092 Very weak
Education 14.527 6 0.024 0.114 0.114 Very Weak
Job Position 27.183 5 0.000 0.157 0.157 Weak
Training 29.286 2 .000 0.196 0.196 Weak
Experience 39.796 4 0.000 0.189 0.189 Weak

ANCOVA

ANCOVA is appropriate when it is necessary to rai#e the effects of non-
interacting variables in the analysis (Laerd, n.Ar) ANCOVA was used to test for the
knowledge difference between trained and untrafmed handlers on the test that may
have resulted from the presence of covariates. siBlescovariates were formal food

preparation training, years of experience, job li€gapervisor, manager, kitchen staff),
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and education. These factors could have influetivedevel of knowledge and practices
of food handlers independent of the training offidog the Ministry of Health.

Before ANCOVA analysis was done, the interactidedfbetween training and
each possible covariate was assessed to ruleeutdiation of the regression
homogeneity assumption. Theest result of the product term of training ane fibur
possible covariates are as follows:

o Educat|onal Ieve|Ftraining*education(l, 1105) = 0031p =0.86

JOb IeVel:Ftraining*job |eve|(1, 1105) = 6.03% = 0.014

EXperienceFtraining*experience(l, 1105) = 6454) = 0011

Formal TrainingFaining*formal training(1, 1105) = 1.41p = 0.235

Interaction effect was detected between the vimsatf training and experience (
= 0.011) and also between training and job lepel 0.014) as the test results were
significant at the 0.05 alpha level. These viadtee assumption of regression
homogeneity and were omitted from ANCOVA analysiadrd, n.d.). The analysis was
done with education and formal training in foodgaetion as possible covariates. The

results are shown in Table 35.
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Table 35

ANCOVA Analysis Output for Effect of Training oroMiredge of Food Handlers in the
Presence of Education Level and Formal TrainingCavariates (N = 1,108)

Tests of Between-Subjects Effects

Dependent variable: Knowledge score of food hensdl

Source Type Il sum of df Mean square F Sig. Partial Eta
squares Squared

Corrected model 17103.923 3 5701.308 27.332 .000 .069

Intercept 3187702.775 1 3187702.775 15281.543 .000 .933

Formal Train 2771.607 1 2771.607 13.287 .000 .012

Education 2873.297 1 2873.297 13.774 .000 .012

Train_Cat 10063.511 1 10063.511 48.244 .000 .042

Error 230501.036 1105 208.598

Total 4747481.250 1109

Corrected Total 247604.959 1108

Note a. R Squared = .069 (Adjusted R Squared = .067)

Table 35 shows that training significantly affectedan knowledge scores, even
when covariates of education and prior food prepardraining are controlled foF, (1,
1105) = 48.244p < 0.001 at the 0.05 alpha level. Partial Eta Segiandicates that 4%
of the variation in knowledge scores may be expldiny food handlers training
conducted by the Ministry of Health.

ANCOVA analysis was also used to test for diffeesnin practice scores that
may result from the presence of the same covariatkgation, job level, experience, and
formal training in food preparation. Tests wergogberformed to rule out the presence of
interaction which would violate the assumptionegnession homogeneity. The results
were as follows:

e Educational levelFaining-education(1, 1105) = 0.025) = 0.875

o JOb IeVel:Ftraining*job |eve|(1, 1105) = 1.27@ = 0.259
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L4 EXperienceFtraining*experience(l, 1105) = Ol?q) = 0680

e Formal TrainingFainingformal training(1, 1105) = 0.203) = 0.652

All interaction tests were not significant; henttee assumption of regression
homogeneity was not violated, and all four covasatvere entered into the ANCOVA
analysis. The results are outlined in Table 36¢cwihowed that training significantly
affected practice scores even when covariatesaateatied forF (1, 1103) = 13.945) <
0.001. Partial Eta Squared indicated that 1.2%@fariation in practice scores may be
explained by food handlers training.
Logistic Regression

A multiple logistic regression analysis is an apiate tool for determining the
effect of each independent variable on the outcean@ble when controlling for other
variables also associated with the outcome (IDRé&).nSeveral predictor (independent)
variables such as age, education, experience Jygavdevel, formal training, and job
site were entered in a multiple logistic regressiaydel to predict the dichotomous
outcome variable of knowledge measured as adegundteadequate. Each of these
independent variables may be associated with tret t& knowledge of food handlers.

| found that in the baseline model, without thedoctor variables entered in the
model, 57.6% of food handlers would have inadegkatevledge. | also found that all

variables would be strong predictors of inadequatavledge pp < 0.05).
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Table 36
ANCOVA Analysis Output for Effect of Training oraétice of Food Handlers in the

Presence of Education Level, Formal Training, Jetvél and Experience as Covariates
(N=1,108)

Tests of Between-Subjects Effects

Dependent Variable: Practice percentage

Source Type Il Sum of df Mean Square F Sig. Partial Eta
Squares Squared
Corrected Model 19808.650 5 3961.730 11.367 .000 .049
Intercept 2341418.863 1 2341418.863 6717.940 .000 859 .
Education 40.080 1 40.080 115 .735 .000
Experience 5161.754 1 5161.754 14.810 .000 .013
Job level 875.607 1 875.607 2512 113 .002
Formal Train 272.798 1 272.798 .783 377 .001
Train_Cat 4860.443 1 4860.443 13.945 .000 .012
Error 384431.070 1103 348.532
Total 5138522.727 1109
Corrected Total 404239.720 1108

a. R Squared = .049 (Adjusted R Squared = .045)

The omnibus tests of model coefficients was usedhézk that the new model
(with predictor variables included) was an improesmover the baseline model, by
using chi-square tests to see if there was a signif difference between the baseline
model and the new model. When predictor variabiere entered into the model, the
omnibus test of model coefficients showed §fd24) = 142.122p < 0.001), indicating
that the model was significant and would adequaiedgict the outcome variable of
knowledge, measured as adequate and inadequatéekiz@vA Nagelkerke R Square of
0.162 indicated that 16.2% of the variance in thevidedge scores was explained by the

predictors (See Table 37).
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Table 37

Omnibus Test of Model Coefficients and Model Sumrfii= 1,109)

Omnibus Tests of Model Coefficients

Chi-square df
Sig.
Step 1 Step 142.122 24 .000
Block 142.122 24 .000
Model 142.122 24 .000
Model Summary
Step -2 Log likelihood Cox & Snell R Square NagelkeeR Square
1 1369.424 120 162

The Hosmer & Lemeshow Test of the goodness offit &p-value of 0.408 (see
Table 38). Being greater than 0.05, fvgalue meant that the model would be a
significant predictor of knowledge. The classifioa table showed that the model was
able to correctly classify the outcome of inadequatadequate knowledge in 66% of the
cases compared to the 57.6% in the baseline mdded.model with the predictor

(independent) variables included is an improvenoest the baseline model.



132
Table 38

Hosmer and Lemeshow Test Results and Classificatbie (N = 1,109)

Hosmer and Lemeshow Test
Step Chi-square df Sig.

1 8.269 8 408

Classification Table

Observed Predicted
Knowledge Result Percentage
Correct
Inadequate Adequate
knowledge knowledge
Knowledge Result Inadequate knowledge 506 133 79.2
Step 1
Adequate knowledge 240 230 48.9
Overall Percentage 66.4

Odds ratios are presented in Table 39. Ratiodgrédzan 1 indicate the
likelihood of the predictors predicting the outcowziable of knowledge. The most
significant predictors of knowledge were college@ation OR= 4.7,p < 0.05), skills
training OR= 3.2,p < 0.05), formal training in food preparaticdR= 1.87,p < 0.05),
experience over 10 yeail®R = 3.95,p < 0.05), and management positi@R= 2.47,p

< 0.05).
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Logistic Regression Between Knowledge and Pred\éoiables of Age, Education,
Experience, Job Level, Formal Training, and Jole § = 1,109)

Variables in the Equation

95% C.I. for EXP(B)

B S.E. Wald df Sig. Exp(B) Lower Upper

Stepf  Age 11.837 4 019
<21 -.629 .310 4.119 1 .042 .533 .290 979
22-35 .004 .258 .000 1 .987 1.004 .606 1.666
36 - 50 .006 .276 .001 1 .982 1.006 .586 1.727
>50 .380 .352 1.170 1 .279 1.463 734 2914

Education 26.955 6 .000
Primary .140 .651 .046 1 .830 1.150 321 4.121
Secondary .807 .582 1.925 1 .165 2.241 717 7.006
College 1.557 .600 6.728 1 .009 4.747 1.463 15.398
Skills Tr. 1.175 .593 3.928 1 .047 3.239 1.013 10.357
None .528 .953 .307 1 .580 1.695 .262 10.980
Other 1727 1.166 2.195 1 .138 5.626 572 55.282

Experience 19.045 4 .001
<1lyr -.039 .220 .032 1 .859 .962 .625 1.479
1-5yrs .266 .188 2.013 1 .156 1.305 .903 1.886
6 —10yrs .706 .279 6.400 1 .011 2.026 1.172 3.500
>10 yrs 1.374 .376 13.353 1 .000 3.952 1.891 8.260

Job Pos. 5.328 5 377
Food wkr .539 .305 3.129 1 .077 1.714 .943 3.115
supervisor .684 375 3.339 1 .068 1.983 951 4.132
Manager .903 423 4.554 1 .033 2.466 1.076 5.652
Administ. 463 458 1.021 1 312 1.588 .647 3.897
None .506 .310 2.667 1 .102 1.659 .904 3.046

Formal Tr. 13.576 2 .001
Yes .628 .293 4.599 1 .032 1.873 1.055 3.324
No 1.846

.074 .275 .073 1 787 1.077 .629  Table

Continues

Job site 10.469 3 .015
Hazard .380 .195 3.798 1 .051 1.462 .998 2.142
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Non-haz. -.255 .252 1.031 1 .310 775 473 1.268
Both haz.

544 428 1.612 1 .204 1.722 744 3.986
Non-haz.
Constant -2.404 .639 14.163 1 .000 .090

Note Variable(s) entered on step 1: DEMO1, DEMO3, DEMOEMO6, DEMO9, DEMOS5.

Summary

In Chapter 4, | presented data to answer fivearebequestions on the effect of
the mandatory food handlers’ training by the Minjsif Health on knowledge and
practice scores of food handlers. Comparisons wmeade between food handlers trained
in the regular training program and hotel workddstrained food handlers were used as
controls. Univariate, bivariate, and multivariatatistical analyses were used to analyze
the data.

| found that the mean knowledge score for the $amipl109 food handlers was
63.70%, 6.3% below the minimum level set by theistny of Health for passing the
food handlers test. Overall, 42% of the sampls@ashe test. However, when analyzed
by categories of food handlers, hotel workéis{69%) had higher mean knowledge
scores than regularly trainedll & 62%) and untrained = 59%) food handlers. The
greatest failure rate was among the untrained Faodilers in which 71% failed to
achieve 70%.

Knowledge assessment was based on four critical $afety factors: food-borne
diseases, personal health and hygiene, contammatiss contamination, and
temperature control. Food handlers had higher reeares for cross-contamination and
personal health and hygiene and lowest on temperatintrol. Food handlers

demonstrated limited knowledge in several areasaoh food safety factor.
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With respect to self-reported practices, there arasqual distribution of
satisfactory and unsatisfactory practices. Trafoed handlers reported safer practices
than untrained food handlers. According to indeleertt test analyses, the mean
differences in knowledge and practices were sigaifi. When both categories of trained
food handlers were compared on knowledge and peadtie mean knowledge score for
hotel workers was significantly higher than thatte# other trained food handlers.
However, there was no statistically significanfeliénce in practice scores between these
two groups.

ANOVA was used to determine if the number of tnaghgessions was related to
knowledge and practice scores. | found that themkmowledge score increased
significantly with the number of training sessi@ttended. An increase in the number of
training sessions significantly increased pracsioeres of trained food handlers over
untrained food handlers, but it did not signifidgmbcrease practice scores for trained
food handlers. A summary of the results of hypathsting is presented in Table 40.

Additional analyses such as Chi square tests, sisaty covariance, and multiple
logistic regression were conducted. Chi squars testealed that demographic variables,
such as gender, education, job position, formaiitrg, and experience in the food
industry were significantly associated with knovgedand practice levels of food
handlers, with associations varying from very weakoderate. When covariates were
controlled for using ANCOVA, | found that 4% of thrariations in knowledge and 1.2%
of variations in practice could be explained bydd@ndlers’ training. Results from a

logistic regression model indicated that collegacation, experience over 10 years,



136

formal training in food preparation, and managenp&sitions in food premises were
significant predictors of satisfactory knowledge.
Table 40

Summary of Research Findings

Research question Null hypothesis Statisticull hypothesis
test decision

Are food handlers Hol: There is no difference in food safetytwo sampleé Rejected

trained by the Ministry knowledge of certified food handlers withtest for

of Health more respect to critical food safety factors as independent

knowledgeable about  evidenced by scores on a test when means
food safety issues and compared to uncertified food handlers.
report safer hygienic
practices than untrained Ho2: There is no difference in hygienic
food handlers? practice scores with respect to critical
food safety factors among food handlerstwo sample t Rejected
certified by the Ministry of Health when test for
compared to the scores of uncertified  independent
food handlers. means

Is there a difference in  Hg3: There is no difference in food safetywo sample t Rejected
knowledge and knowledge scores between food handlersest for

practices of food trained for the tourist industry and food independent

handlers trained in the handlers trained in the general program means

tourist industry and

food handlers trained to He4: There is no difference in hygienic

serve the general practice scores between food handlers
population? trained for the tourist industry and food two sample t Did Not Reject
handlers trained in the general program. test for
independent
means
Is there a relationship  Hg5: There is no difference in food safetyANOVA Rejected
between the level of knowledge scores of trained food
knowledge and self- handlers based on number of training
reported practices of  sessions attended.
food handlers and the
number of training He6: There is no difference in hygienic
sessions attended? practice scores of trained food handlers ANOVA Did Not Reject

based on number of training sessions
attended.
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In Chapter 5, | discuss the interpretation of #&sufts outlined in Chapter 4,

especially as they relate to the research questiotidypotheses.
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Chapter 5: Discussion, Conclusions, and Recommigmsat
Introduction

The WHO (2010) identified five key food handlingfars associated with food-
borne disease outbreaks: (a) improper cookingefnperature abuse during food
storage, (c) cross contamination between raw anklezbfoods, (d) poor sanitation and
hygiene, and (e) using unsafe water and raw méeriche WHO (2010) indicated that
four out of these five factors were directly linkiedfood handlersFood handlers have
been directly linked to a number of food-borne dsseoutbreaks (Barrabeig et al., 2010;
Beatty et al., 2009). Consequently, training afddvandlers is one of the most important
strategies proposed by the WHO (2007) to reducegltitzal burden of food-borne
diseases.

While some researchers have concluded that thertgaof food handlers does
not guarantee safe food handling practices (Clagtai., 2002), food handlers who
received training were more knowledgeable aboull &eafety issues and were inclined to
be more concerned with food safety than untraioed handlers (Angelillo et al., 2000;
Miraglia, 2003). A high incidence of travelersadihea in Jamaica in the 1990s served
as a catalyst for the enactment of new food hagdkgulations for both tourism workers
and regular food handlers. Included in these admris was the mandatory training and
certification of all food handlers. Food handlgrshe hotel industry were trained onsite
in a more comprehensive training program and wssessed with different instruments
from the other trained food handlers. There hahb® formal assessment of the

effectiveness of either of these training programse their inception in 1999. There
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was also no evidence that the knowledge and peacfitrained food handlers differed
from that of individuals who were untrained, andréhwas no evidence indicating
whether the food handlers trained in the regulag@m differed in knowledge and
practice from those trained in the hotel workersigsam.

| conducted this study to determine if the mandatood handlers’ certification
program was effective in helping food handlersdquare the necessary knowledge and
skills to handle food safely. It is hoped that tbsults of the study will be used to
improve the training programs for food handlers eediice the burden of food-borne
disease outbreaks attributable to poor food hagdinactices. The purpose of the study
was to quantitatively describe and compare foodtg&inowledge and self-reported
hygienic practices of trained food handlers intalrparish in Jamaica, using untrained
food handlers as a control group. In addition,ridationship between the level of
training (independent variable) and levels of krexdgle and practice (dependent
variables) were explored.

A self-administered questionnaire was used to cbtata to answer five research
guestions: (a) How knowledgeable are food handigisrespect to critical food safety
factors? (b) What are the reported practices af teandlers with respect to critical food
safety factors? (c) Are food handlers trained lgyNhnistry of Health more
knowledgeable about food safety issues and dordyyrt safer practices than untrained
food handlers? (d) Is there a difference in knogéednd practices of food handlers
trained for the tourist industry and those traimethe general program? (e) Is there a

relationship between level of knowledge and sgibréed practices and the number of
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training sessions attended? Univariate, bivarete, multivariate statistical analyses
were used to analyze the data.
Summary of Findings

The mean knowledge score of the sample of foodleedas 63.70%, a
significant 6.3% below the 70% minimum passing s@®t by the Ministry of Health.
Overall, 42% of the sample passed the test. Whalyzed by categories of food
handlers, hotel workers had a higher mean knowledgees M = 69%) than regularly
trained M = 62%) and untrained = 59%) food handlers. The greatest failure rade w
among the untrained food handlers, as 71% failetioeve the minimum acceptable
score of 70%. Trained food handlers reported safestices than untrained food
handlers, but there was no statistically signiftadifference in reported practices for the
two groups of trained food handlers, or those &dim the hotel industry and the regular
trained food handlers. The mean knowledge scaeiatreased significantly with the
number of training sessions attended. Training elsreased practice scores of trained
food handlers over untrained food handlers.

Demographic variables, such as gender, educatbrpgsition, formal training,
and experience in the food industry, were signifiaassociated with knowledge and
practice levels in food handlers. When covariatese controlled for, a small variation
in knowledge (4%) and practice (1.2%) could be ax@d by food handlers’ training.
According to logistic regression, college educatexperience over 10 years, and
management positions in food premises were sigmfipredictors of satisfactory

knowledge.
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Food Handlers and Critical Food Safety Factors

The mean knowledge score for the food handlersarsample was 63.7%, which
was significantly lower than the minimum standaf@@%, with only 42% of the sample
achieving a score of 70% or above. | found a gdlyeow level of food safety
knowledge for food handlers; food handlers worloavigenerally display a limited level
of knowledge on food safety issues (Bas et al.7280iccheri et al., 2010;
Chuckwuocha, 2009; DeBess et al., 2009; Gomez-N@@€¥; Jevsnik et al., 2008;
Jianu & Chris, 2012; Martins et al., 2012; Santiogle 2008; Tokuc et al., 2009). This
finding, however, deviates from the findings of ldisand Shaw (2009), who found that
94% of the certified and noncertified food handgusveyed scored higher than the 70%
score.

The generally low level of knowledge of the Jamaifaod handlers may be
attributed to two factors: (a) the educational lefdghe respondents, as confirmed by
Chuckwuocha (2009) and Buccheri et al. (2010), (@ndhe highly knowledge-based,
lecture-type of training program that allows fomimnal participation of the participants.
Only 15% of all food handlers attained higher thasecondary-level education, and only
30% (mainly hotel workers) had formal training oofl preparation. Jianu and Chris
(2012) concluded that the low level of knowledgerained food handlers indicated the
need for retraining using different methodologiesf the highly knowledge-based
programs that are presently being used to traimthe

When analyzed by categories, the mean knowledge s¢dnotel workers

(68.92%) was not significantly different from 70%he mean knowledge scores of the
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regular trained food handlers (62.33%) and theauméd food handlers (59.06%) were

significantly lower than the 70% pass level. WHi&% of hotel workers passed the test
(scored higher than 70%), only 38% of regular #difood handlers and 29% of
untrained food handlers passed the test. Traimaua positive effect on the knowledge
level of food handlers, even though the knowledgs taelow minimum acceptable
standards.

The difference in knowledge levels among the caiegmf food handlers may be
influenced by the work environment. According te-square analysis, job experience
had a moderate yet significant effect on knowlelégel (;* (4) = 51.975p = 0.000).
Workers with hands-on experience in ideal food hagdettings, such as hotels, with
trained supervisors tend to demonstrate a highewlatdge of food safety issues because
experience contributes to knowledge. Jianu anis@k012) demonstrated that
production and catering staff who were directlyalved in food preparation exhibited a
greater knowledge of food safety than retail st&filling et al. (2008) also found that
having trained managers/supervisors (as in hoteldaage restaurants) led to overall
better food safety knowledge levels for food sexamployees. Food handlers operating
in small food service facilities would not normaligve the opportunity to observe many
food safety procedures, such as temperature coeftfettive washing and sanitization of
utensils, and HACCP mechanisms. Hence, their lefMehowledge would be limited to
the food handlers’ training sessions attended tla@dformation would soon be

forgotten if the work environment did not faciligathe transfer of knowledge.
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All categories of food handlers displayed highepwtedge levels for personal
hygiene and contamination/cross-contamination factaut scored low on knowledge of
food-borne diseases and temperature control. &imakults were found by Martins et al.
(2012), Gomez-Neves et al. (2007), Bas et al. (RQEXsnik et al. (2008),
Chuckwuocha, (2009), and Tokuc et al. (2009). \Wéatpect to knowledge of food-
borne diseases, the majority of food handlers (6@%hot know that cooked foods
could have microbes. Seventy-six percent of foaldters stated that they could detect
dangerous foods by organoleptic methods (looketastd smell). Other researchers had
similar concerns (Gomez-Neves et al., 2007; Jewsingt., 2008; Martins et al., 2012).
This finding is worrying, especially when coupledhwthe finding that approximately
50% of food handlers in the present study wereabt# to identify egg and poultry as the
main sources of the common food borne patho§atmonella This same lack of this
type of knowledge was reported by Santos (2008)Maudins et al. (2012). Numerous
scholars have identified food handlers as potesatiatces of food-borne pathogens
(Andargie et al., 2008; Barrabeig et al., 2010rdsz al., 2009) and have linked food
handlers with food-borne disease outbreaks. Beawy. (2009) conducted a study on
the largesGalmonellaoutbreak in Texas and found that it was due tarlshandling of
food by a food handler. Food handlers in the Beattal. study needed to be more aware
of the risks associated with food-borne microorgars and their role in the
dissemination of these microbes. Inadequate knayeled microbial characteristics may
lead to dangerous practices, which may comprorhisée¢alth of the consuming public.

In contrast to the low levels of knowledge in thaseas that may indicate the potential
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for risky behaviors, food handlers in this studgwkd a relatively high level of
awareness of risks associated with consumptioawfvegetables (69%), human carriers
of disease (69%), and preparing foods too longliraace (76%).

According to Medieros et al. (as cited in Santoalet2008), food safety experts
concluded that hand washing is the single most rtapofactor in preventing food-borne
disease outbreaks. The findings from this studycaaed with findings from previous
studies (Bas et al., 2007; Santos et al., 2008ud ek al., 2009) that there was a
reasonably high level of knowledge on hand washitey handling raw meat (91%),
after using the toilet (97%), after sneezing ombiay nose (94%) and, washing with soap
in the bathroom rather than in the kitchen sinlk493 Whether this knowledge is
translated to safe, observable practices in thé&place is unknown. However, there is
concern for the high percentage (55%) of food hensdivho expressed that kitchen
towels may be used to dry hands after washingchi€it towels are generally used for
wiping surfaces and are potential sources of comation for washed hands. This
information should be emphasized during trainirgssms.

There is a cause for concern for the responsegesgul to the statements on the
wearing of gloves. Over 50% of food handlers is #iudy stated that they wore gloves
to protect themselves from infection and over 108t handle cooked foods after
handling raw meat if they were wearing gloves. t8set al. (2008), one of the main
studies used in the development of this Jamaiaatysexpressed similar concerns based
on the findings of their Portugal study. The wegrof gloves seemed to impart a false

sense of security to food handlers and may coreiturisky food handling practices.
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Gloves are potential sources of contamination Aadrhportance of frequent changing of
single-use gloves cannot be overemphasized inliaodlers’ training sessions.

Food handlers in this study demonstrated a relgtivigh level of knowledge for
contamination/cross-contamination; even untraimed fhandlers averaged over 70% in
this area. These findings are similar to thataritSs et al. (2008), although the latter
study had higher mean scores. However, 40% of faodllers stated that soap and water
alone could be used to kill microbes on cuttingrdeafter preparation of raw meats.
This indicated a lack of knowledge of correct saation/disinfection procedures in food
establishments and a lack of clarity between washird sanitization. This deduction
was derived from the fact that 91% of food handkersw that cutting boards should be
sanitized after each use. Also, when asked tor@patheir practice of sanitization of
utensils, 14% said they used soap and water tg oatrsanitization. Sanitization and
cleaning of food contact surfaces are criticah teduction in food contamination and
food-borne disease outbreaks. Every effort shbaldhade to clarify these issues in food
handlers’ training programs.

According to the WHO (2010), poor temperature aarr temperature abuse
was a key factor in food-borne disease outbreakidwale as it led to the proliferation
of microbial hazards. Hence, training of food Hanglin temperature control was one of
the key factors in reducing the disease burdemmdandlers’ level of knowledge in this
study was weakest in the area of temperature doatreraging only 51% for the sample
and dropping to as low as 44% for untrained foaudlexrs. Temperature control was

also the weakest area for the Portugal study (Saattal., 2008) and other studies such as
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Tokuc (2009), Jevsnik (2008), and Martins et @1@?). There was a general lack of

knowledge for adequate hot and cold holding tentpega, conditions for thawing frozen
foods, preparation of food for refrigeration, ahd tlanger associated with holding foods
for long periods at ambient temperatures.

One possible factor contributing to the low levEkonowledge for temperature
control is the lack of temperature measuring devindood handling establishments.
Over 33% of food handlers expressed that they badrrused a thermometer when self-
reported practices were assessed. Therefore sassesof adequacy of heat or cold was
determined by sensory means, like sticking the haulde refrigerator or in the oven.
Another possible contributory factor to the lowdéwf knowledge for temperature
control is the lack of demonstrations in food hanglltraining sessions. According to
Bandura’s SCT (Cherry, 2011), people learn throoiggervation, imitation, and
modeling, and the environment needs to be conducittee practicing of the newly-
learnt behavior. Merely stating correct tempeguor food control during training
sessions (as that which obtains in the Jamaicéangetwill not lead to improved
knowledge or practice, if food handlers have neesn a thermometer. Training
sessions should incorporate more hands-on or pahetxperiences to facilitate learning.
Anding et al. (2007) demonstrated that food harsdleaining that used interactive
activities such as temperature measurement andvastting techniques produced

significant improvements in food safety knowledge @ractices in these areas.
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Reported Practices of Food Handlers With Respect tGritical Food Safety Factors
The mean practice score for this study was 65.34i%,scores ranging from 0 —
98%. Half of the sample of food handlers repogatisfactory practices (scoring over
70%), and the other half reported unsatisfactoagiices. However, when assessed by
categories of food handlers, the trained food hensdlhotel workers and those trained in
the regular program) had higher satisfactory pcacicores and lower unsatisfactory
practice scores that untrained food handlers. iBheensistent with the findings of
Debess (2009) and Gomez-Neves (2007) and demassthett training improves self-
reported practices of food handlers. Althoughehgere areas where the number of
reported appropriate actions was outstanding, there some instances in this study
where food handlers reported risky practices, simo those found by Green et al.
(2005), Vantonder et al. (2007), and Buccheri e(24110). Seventy-three percent of
food handlers always or sometimes thawed foodsaahrtemperature. The possible
result of this practice is high bacterial loadhe raw food and the likelihood of
contamination of utensils and food contact surfadése danger is further compounded
by the lack of understanding of microbial activityfoods and proper
cleaning/sanitization techniques for food utensid equipment. When added to the fact
that 57% of food handlers reported that they alwaysometimes used kitchen towels to
dry food service utensils and 41% suggested thadiaan be dried with a kitchen towel
after washing, there is an increased possibilitgroés contamination of prepared foods
and consequent food-borne disease outbreaks. ifggnograms must emphasize the

danger of these practices.
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Using a rag or towel to a wipe nose when suffefiog a cold, as was reported
by 72% of food handlers, is a potential sourceasftamination of hands and ready-to-eat
foods in food establishments. Andargie et al. @@®nducted a study in Ethiopia and
found Staphylococcus aureurs fingernail specimens from 41.7% of the food dilars in
the study and concluded that this level of handaromation could lead to food-borne
disease outbreaks, especially if coupled with & td&knowledge of the role of pathogens
in food-borne disease outbreaks and temperaturseabu

Although knowledge level was high with respectrtstances when hands should
be washed, when asked for how long hands shoulbbked, only 5.2% of the sample
knew that it was for a minimum of 20 seconds. Soesponses were so far off (for
example, half an hour) that it clearly demonstratéack of knowledge and poor
practices in this area. Demonstrations in handhimgsduring training should improve
knowledge and practice in this area.

Some reported practices were commendable; thekelattno jewelry wearing
on the job (71%), not reporting to work with a fewe diarrhea (72%), using separate
utensils for raw and cooked foods (76%), and chregkikpiry dates of all products
(75%). One weakness of this study was a lack séntation to ascertain if reported
practices were in keeping with actual behaviortenjob. Scholars have found these to
be inconsistent, like Hertzman and Barrash (20G-Avorable self-reported practices
may be a demonstration of knowledge rather thamaapractices, as is possible in any
self-reported study, where a potential social adslity bias exists. Respondents will

tend to report known acceptable behaviors ratreer gttual behaviors, even when steps
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are taken to reduce such bias. Future researsheutd seek to fill this gap by observing
food handlers on the job.
Food Handlers Trained by the Ministry of Health

According to bivariate analysis, trained food Hanglhad a statistically
significant higher mean knowledge score (65.61%%8%) and mean practice score
(67.40% vs 60.35%) than untrained food handlerfief\each category of trained food
handler was compared with the untrained food hantifeund that knowledge and
practice scores were significantly higher for blothel workers and regular food
handlers. However, the mean knowledge differencéhe hotel worker (-9.87%) over
the untrained was three times that of the regualad thandler (-3.27%). Training does
have a positive impact on knowledge and practicesapport similar findings from
Buccheri et al. (2010), Bas et al. (2007), Debesd. €2009), Santos et al. (2008),
Chuckwuocha et al. (2009), and Rebellato et all 120

Even after training, the average practice scassmmed below the 70%
minimum acceptable level. This supports the figdiof other researchers (Roberts et al.,
2008) and builds on the body of evidence that imgicloes not automatically translate
into safer practices (Clayton & Griffiths, 2008;rkEét al., 1997). The least effective
training model for knowledge transfer is the KAPdab which assumes that the
provision of knowledge will directly lead to a clggnin attitude and practice (Rennie,
1995). Food handlers’ training in Jamaica is basethe KAP model. This model alone
will merely produce certificated individuals wheeastill lacking the necessary skills to

safely handle food. Even though training and etlocavere prerequisites for safe food
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handling, training alone does not guarantee safetipes (Park et al., 2010). Other
factors that influence behavior change must beidernsd and incorporated into the
training program.

Knowledge and Practices of Food Handlers Trained ithe Tourist Industry

The mean knowledge score of hotel workers (68.928@) significantly higher
than that of the other trained food handlers (6&B® the study, even though
knowledge levels were below the satisfactory l@fél0% for both groups. This finding
may be attributed to the type of work environm@neésence of managers trained in food
safety in hotels, formal food hygiene training fieany hotel workers, and the difference
in training methodology for both types of food hkamd. Work environments, such as
hotel kitchens, with modern equipment and HACCP itooing will create a supportive
environment for workers to acquire new knowledge mnforce information received
during training. This position is supported bynliaand Chris (2010). Other trained food
handlers generally operate in environments devbibese amenities and were therefore
at a disadvantage.

The presence of trained managers in food estaidiats leads to greater
knowledge of employees with respect food safetyasgCates et al., 2009; Pilling et al.,
2008). Pilling et al. (2008) concluded that haviregned managers yielded similar
results with respect to food safety knowledge,asry all food handlers trained.
Training of hotel managers and food and beveragegexrs is mandatory in Jamaica.
According to Cates et al. (2009), the training @agers will increase their knowledge

and their ability to impart this knowledge to foservice employees. Managers trained
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in food safety are not usually present in smabb@dfhandling establishments; hence,
these food handlers were not afforded the oppdstdior continued learning between
training sessions.

Another explanation for the difference in knowledsgores is that many food
handlers in the hotel industry received formal fbgdiene training before employment.
Over 30% of the sample had training outside offtloel handlers’ training sessions and
these were mainly hotel workers. This formal tiragrwould expose them to more
information than that which was supplied by theoluhfood handlers’ training and
would contribute to their greater level of knowledmn food safety issues.

Another possible contributing factor to the diéiece in knowledge score for the
two groups of trained food handlers is the methiomaoning. Hotel workers are trained
onsite, in comfortable, air-conditioned trainingnas devoid of external disturbances.
This setting is the ideal training setting recomdehby Seaman (2010), Worsfold
(2004), and Rennie (1994). Also, Egan et al. (2@@nducted a review of studies to
determine the effectiveness of food handlers’ trgirand found that training programs
were more effective when conducted onsite. Otbed handlers are not afforded this
luxury and are trained in rented halls or healthtees where other health services are
being offered concurrently. These activities aeahistractions and affect the learning
process. The length of time for training and tifermation imparted during training are
also different. Training sessions for hotel woskare usually over 2 hours, while

training for the regular food handlers lasts betw4® minutes and 1 hour. Information
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on areas such as HACCP were included in the haigters’ training, but not in the
training of the regular food handlers.

With respect to practice, there was no statisgcsitjnificant difference in the
mean practice scores of both groups of trained faodllers (68.26% and 66.54%). This
could be due to the fact that practice was detezthby self-reports, and food handlers
may have reported desirable behaviors rather tb@ralabehaviors. Further research
using observation is needed to accurately deterpraetices of food handlers.

Even after training, knowledge and practice scozezained low for both groups
of trained food handlers. Roberts et al., (20@R) similar results in the U.S.- based
study. This has implications for the training mam of the Ministry of Health. The
KAP model being used is not effective in improvihg knowledge and skills of food
handlers to minimum acceptable standards. Foodlé&@htraining programs are more
effective when based on theories of behavior chamgewhen they incorporate
interactive learning methodologies and planned feafdty interventions (Anding et al.,
2007; Chapman et al., 2010; Clayton & Griffith, 3Q&hiri et al., 1997; Seaman & Eves,
2008; York et al., 2009). Therefore, even thougtehworkers experienced the ideal
training and working conditions that should tratesiato improved knowledge, their
knowledge level remained low. This may be duédeorhethod used to impart food
safety information to food handlers, the contentheftraining module, and the ability of
food handlers to understand the materials preséBSeamnan, 2010)..

These findings align with the conclusion of Jiand &€hris (2012) and Matrtins et

al. (2012) that the low level of knowledge of treihfood handlers indicates the need for
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retraining using different methodologies from thghhy knowledge-based programs that
are presently used to train food handlers. Effedtiaining programs should target the
needs of the food handlers and this can only berahéted through research that
establishes a baseline/foundation for planning $tathing programs. With respect to
the content of the training module, | did not assesadequacy to cover the areas
assessed on the questionnaires. Further ressaneleded to determine if training
content is adequate in supplying information onkéy areas of food safety identified by
the WHO (2010). This study will provide baseliméormation for the planning and
implementation of the food handlers’ training pragrin Westmoreland, Jamaica.
Level of Knowledge and Self-reported Practices ofdod Handlers Based on
Training

There was a statistically significant increaséhmmean knowledge score of food
handlers as the number of training sessions ineteaéccording to the chi-square
analysis, training had a moderately significanéetfion the knowledge level of food
handlers. This finding adds to the body of knowkethat supports continuous training
and the recertification of food handlers (DeBe€8)® Hislop & Shaw, 2009; Park et al.,
2010). However, other evidence-based and themgebsatrategies are necessary to
improve the knowledge level of food handlers tteast minimum acceptable levels.

With respect to practice, | found that the meaacpce score of untrained food
handlers was significantly lower than the scoregahed food handlers. However, the
number of sessions attended did not significamityaase the practice scores for trained

food handlers. Training is beneficial in improvipgactice scores, especially for the
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“new” food handler, but will not significantly alteself-reported practice scores for
trained food handlers after the first certificatiohhis may be due to the possibility that
self-reported practices are merely expression oiedge of acceptable practices rather
than actual practices. To support this point, Attegt al. (2011) assessed food handlers’
practices after a 2-hour training and found thaihing did not significantly affect food
handlers’ practice as measured by the number aFfamdler related violations in
restaurants. Research is needed to determinadtad that are barriers to safe food
handling practices in the workplace and the stakesrt to address these during training
and monitoring (York et al., 2009).
Knowledge and Practice of Food Handlers in Relatiomo Theoretical Foundation

The main theoretical framework for this study iBasmdura’s Social Cognitive
Theory (SCT), which stated that people learn thihooigservation, imitation, and
modeling, and that people can learn new thingsowitlexhibiting a change in behavior
(Cherry, 2011). The findings support the SCT irt thare was a significant difference in
mean knowledge score between trained and untréoeebhandlers (65.61% vs 59.06%),
and also between the two categories of trained Faoullers (68.92% vs 62,33%).
Knowledge level improved with training. Howeveristknowledge was not translated
into practice as the findings revealed that praaticl not improve with training among
the trained food handlers.

It was also observed that although food safetyedge improved, the level was
still below the minimum standard of 70% set by Kheistry of Health. To improve

knowledge level, food safety training sessions thasethe SCT should be interactive,
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using visuals to aid retention, and provide opputtes for reproduction of the modeled
behavior (such as return demonstrations). Whildrdiaing sessions in Westmoreland
were observed to be somewhat interactive (leveitefaction varied with the session
leader), visual aids were sometimes poor and norymty was provided for modeling
the desired behaviors to correct any errors or enmiseptions that trainees may have. This
method of training, coupled with a predominantly+supportive work environment,

may help to explain the generally low level of knegge and self-reported practices
among trained food handlers.

The literature demonstrated that food hygiene prastcan be improved if
training programs are designed with a theoretieaakground such as the Theory of
Planned Behavior (TPB), as demonstrated by Clagt@niffith (2008). The Health
Belief Model and Theory of Reasoned Action (TRAx&aot good explanatory models
for this study as the study did not assess atttwddehavioral intentions of food
handlers.

Study Limitations

The data collected were limited to food handl&mahing sites in Westmoreland.
This does not give an accurate representationaaf fandlers’ knowledge and practice in
Jamaica, thereby limiting the generalizability loé findings. Future scholars should
include data from all of the parishes to derive@earaccurate representation of the
variables in the Jamaican population. Becauseaagsa nonrandom, cross-sectional
study, | captured only a snapshot of the variaiiése population at a particular point in

time (Babbie, 2010), between January and April 220This excluded the population of



156

food handlers who would have attended for trairmngr the next 8 months, which may
be significantly different from the population saped. Future studies should capture
data over a longer period of time, using randomhoat where possible.

Practice data were self-reported and this had dbenpial for response or social
desirability bias. Individuals with correct infoation concerning any practice may
report what was known rather than what was beiagtfmed. Improvement in practice
data would come from the actual observation of fbaddling practices in the work
environment. Although there are potential biasassing observations, for example, the
Hawthorne effect (individual’'s behavior being irdhced by the presence of the
observer), this additional information would suppént the reported behavior and
ascertain if there was a discord between the reg@mnd the actual behavior.

Another limitation was the omission of illiterateold handlers from the study
based on the data collection method used. A nuwitdeod handlers were challenged in
this area, and their omission has resulted in thission of valuable data from the study.
Therefore, this study may be affected by seledtias.

Recommendations for Action

| found that the mandatory training of food hamslléhough beneficial, was
ineffective in improving food safety knowledge asidlls to minimum acceptable
standards. Currently, all health regions develugp @eliver their own training programs
and assessment tests for food handlers. Therestandardized training curriculum or
test. Itis, therefore, recommended that the Nhypisf Health draft new food handlers’

training guidelines that would include the MinistifyHealth relinquishing its role in the
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training of food handlers and retaining its licemgcertification role. Food handlers
should be trained by an approved agency/institukibth competency in curriculum
development and knowledge assessment. Trainingdhbe modular, focusing on the
critical areas as identified by the WHO. The NaflbRestaurant Association ServSafe
training program in the United States (www.servsaim) could serve as a template for
the development of the local training program. idirey would be conducted over a
number of sessions, rather than in one hour. Aficate would be awarded at the
successful completion of the course. Managersgugors’ training should be separate
from the regular food handlers’ training and shquiovide in-depth food safety
information that will assist managers in protecttugtomers’ health and improving
employee performance. Currently, managers and lieodlers are trained and certified
in the same training sessions.

The Ministry of Health should retain its presesierin the issuing of permits.
Trained food handlers should present their cediicpay the necessary fees, be
interviewed, and receive a permit to handle foadafperiod of time to be determined by
the Ministry of Health. If the Ministry of Healtthooses to retain the training
responsibilities, | recommend that a standardizedaulum for the training of all food
handlers be developed by the Food Safety Unit@Ehvironmental Health Division,
under the consultancy of a curriculum special&tich curriculum should address the
gaps in knowledge identified by this research, el &s future research into the

adequacy of current training materials.
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| am also recommending that the Ministry of Healtinsider an online/electronic
option for food handlers’ training. A large propon of the population has access to
computers, smart phones, tablets, and other etectdevices that can be used to deliver
training material. This type of training will impve knowledge retention because it uses
audio-visual delivery methods and it also allowstfe interaction of the trainee with the
material at their own convenience. The NationatRarant Association ServSafe
training program (www.servsafe.com) is an exampliis proposed training method.

New training policies should be clear on the amsest of illiterate food handlers.
Currently, many food handlers are unable to reatlame administered the food handlers’
test orally. However, this methodology has theepbél for bias, as the result can be
influenced by the method of questioning. Everuéstions were answered correctly and
the food handlers’ cards issued, the food handérdvstill be unable to translate into
practice those areas that require reading, sutdngserature measurement, washing and
sanitization of utensils, reading of labels, an@so Special training programs must be
developed for this special group, incorporating enase of symbols and hands-on
experience, if they are going to be allowed to icw# to handle and serve food to the
public.

The results of this study will be first sharediwiihe local health department in
which the study was done (Westmoreland Health Depart) and the Western Regional
Health Authority through a research document sumgrtieat will highlight the major
findings. Meetings will be arranged with directpdicy-makers at the Ministry of

Health to share findings and explore feasibility@tommendations. The findings will
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also be shared at research/international publittheanferences hosted by the Ministry
of Health and the University of Technology, Jamai&#forts will be made to publish the
findings in at least one peer-reviewed journal hsas theJournal of Arts, Science and
Technology(JAST) published by the University of Technolothye Journal of Food
Control, thelnternational Journal of Environmental HeajttheJournal of Food Safety
andJournal of Food Protectian

Recommendations for Further Study

| found that there is a need for further reseancnumber of areas touching on
food handlers’ training in Jamaica. There is n@eithvestigate the level of knowledge of
food handlers in Jamaica, not just in one rurailgbar This will provide more reliable
data on which to ground a new food handlers’ trajmolicy. Also, a study of the
knowledge and practices of illiterate food handlessng face-to-face interviews, is of
utmost importance if an effective training progreso be developed for these food
handlers. These food handlers were not includéldermpresent study.

More information is also needed on the actuahenathan self-reported, practices
of food handlers. This can be achieved througkeasions conducted in the workplace.
In this study, | did not assess the content otctimeent training program. In the future,
research should be done to determine if the carostent meets minimum standard for
food handlers’ training, as outlined by the WHOX@QD This will help the Ministry of
Health in determining whether to retain the resgmlitses of training of food handlers or
to divest it to an agency or institution with tleguisite competences. The knowledge

and attitudes of the current trainers should aksobestigated. The success of any food
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handlers’ training program depends, to some extenthe trainers. If the Ministry
decides to continue to do the actual training ofdfbandlers, the trainers must possess
the attitude and aptitude to effectively delives thaining program.

Significance of Findings and Social Change Implicains

The levels of knowledge and hygienic practice®ofl handlers in Westmoreland
were below minimum acceptable standards. Howekere was evidence that training
was beneficial, as trained food handlers achievglen mean scores than untrained food
handlers. | found that hotel workers were morevkedgeable on food safety issues than
regular trained food handlers. The mandatory immgiof food handlers conducted by the
Ministry of Health is effective in improving foodahdlers’ food safety knowledge, which
is a prerequisite for safe food handling and ulterraduction in food-borne disease
outbreaks (WHO, 2010). The training offered togh@torkers was superior to the
training program for the general food handlerampioving knowledge and practice
based on research findings. Ashley et al. (200dhd that the mandatory training of
hotel workers was effective in reducing the incicenf traveler’s diarrhea among
tourists in Jamaica.

The results have implications for food safety ppbbanges in the parish of
Westmoreland and, by extension, the Ministry of ldeaThe training programs for both
categories of food handlers can be improved byldpu®y a standardized training
curriculum that focuses on the four main food handélated areas identified by the
WHO-food-borne diseases, personal health and hggmmtamination/cross

contamination, and temperature control. Trainireghmadologies should also incorporate
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more practical and return demonstrations, simuiatiand visuals to increase the
retention of knowledge of food handlers, especiallst low-literacy population. Also,
further research is needed to determine the weaksésiowledge gaps of the present
training materials to guide the development of ti&ning materials that will meet the
needs of food handlers. While training significgnthproved the practice scores for
trained food handlers over untrained food handtbese was no significant difference in
the practice scores of trained food handlers basddaining sessions attended. This
added to the body of knowledge that improved kndgéedoes not automatically
translate into practice. Coupled with new trainingthodologies, the public health
department should ensure that certified food hagdistablishments provide the workers
with the supportive environment to practice thdiskearnt. Only then can the public be
assured that the trained food handler is adequeatplipped with the knowledge and
skills to serve safe food to the public.
Summary

The aim of the study was to compare the knowledgkself-reported practices of
two groups of trained food handlers in Jamaicajygisntrained food handlers as
controls. Food handlers have been linked to a rurabfood-borne disease outbreaks.
This contributes to the annual global burden ofifborne diseases. The WHO (2010)
proposed that all food handlers should be traiaedhis was an effective means of
reducing the number of food-handler related outteaamaica, having experienced its
share of food-related outbreaks, implemented manglataining of food handlers since

1999, supported by new food handling regulations.
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In this study, the first formal evaluation of tnaining program, | found that
training was associated with the improved knowlealge practice of trained food
handlers. However, the majority of food handlerowvere certified by the Ministry of
Health, having scored 70% or more and passed ta¢ test, failed to achieve a passing
grade on this test that focused on the criticahsrdentified by the WHO. The
knowledge levels were particularly weak for temp@m@ control and food-borne
diseases, crucial areas for the prevention of fomuhe disease outbreaks.

Significant changes are needed for the food hasidi@ining program. The
changes are needed for both course content anthtyanethodology. These changes
must be evidence-based and supported by policygelsaand enforcement of regulations.
Equipping food handlers with the knowledge andiskd safely handle and serve food,
and encouraging behavior change with supportivekkwarironments and legislations,
will ultimately lead to a reduction in food-borneseéase outbreaks associated with poor

food handling practices in Jamaica.
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Appendix A: Permission to Use Research Instrumént (

From: Casuccio [mailto:alessandra.casuccio@unipa.it]

Sent: Monday, March 12, 2012 6:55 AM
To: *

Subject: Re: Permission to use research instrument

Dear Dr. Marcia Thelwell-Reid,

| send you in attachment a copy of the questioeretnployed in my survey.
Unfortunately, it is a material in Italian languadget | hope you can adapt to your needs.
best regards,

Alessandra Casuccio

From: Marcia Reid

Sent: Wednesday, March 07, 2012 11:08 PM
To: i

Subject: Permission to use research instrument

Dear Allessandra Cassucio,

My name is Marcia Thelwell-Reid, a PhD studenfvaiden University. | live in

Jamaica and my dissertation will focus on the kmeolgke and practices of food handlers
in Jamaica. MY literature review led me to youicet “Knowledge, attitudes and self-
reported practices of food service staff in nurgihbmes and long term care facilities”
which has a similar focus as my dissertation. Iraquesting permission to use your data
collection instrument in my research. If my requegavorably considered, please email
a copy of the instrument t|| GG cocan assure you that it will be
used for no other purpose. Thank you.

Regards,
Marcia Thelwell-Reid
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Appendix B: Permission to Use Research Instrum@nt (

Hi Marcia,

Please do use the instrument, and make pleaseigimedit for developing the
instrument.

good luck and hope your project goes well in Jamaic

Emilio

From: Marcia Thelwell-Reid [mailt{ G

Sent: Wednesday, March 07, 2012 2:26 PM
To: N s
Subject: Permission to use research instrument

Dear Emelio E. DeBess,

Good day. | am a student of the Walden Univergitysuing a PhD in Public Health with
my dissertation focusing on food handlers knowlealge self-reported practices in
Jamaica. In my literature review, | was impressggdur article in the Foodborne
Pathogens and Disease Journal (2009) entitled Haodler Assessment in Oregon. |
would like to use your instrument to repeat thiglgtin Jamaica. Is it possible that | may
be granted permission to do so? If yes, what iptheedure for accessing this
instrument? An early reply will be greatly appreech

Regards,

Marcia Thelwell-Reid
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Appendix C: Permission to Use Research Instrun@nt (

Dear Marcia

Sorry for the delay in sending the questionnairehawe been very busy with
work and doctoral thesis. | hope it will be usefutan clarify any questions
adicinal and of course then | would have knowletthgeresults of its study.
Best regards, Maria José santos

De: Marcia Thelwell-Reid | G

Enviado: segunda-feira, 16 de Abril de 2012 5:07
Para: Maria José De Oliveira Santos
Assunto: Re: Permission to use survey instrument

Dear Maia-Jose De Oliviera Santos,

Good day. This email is a follow-up to one sentiearequesting permission to
use your research insrument to repeat your studgnmaica. | noted that you were
willing to allow me to use the instrument but itsuaot yet translated. Could you
send it to me by email and | would arrange fotrasslation? | need to start
working on my methodology chapter to present toahmgir. Your assistance will
be greatly appreciated.

Regards,

Marcia Thelwell-Reid

From: Maria José De Oliveira Sant
To: Marcia Thelwell-Reid
Cc: Maria José De Oliveira Sant
Sent: Friday, February 10, 2012 6:38 AM

Subject: RE: Permission to use survey instrument

Dear Marcia

Thank you for your contact.

The questionnaire used in my thesis is publishd@ortuguese and has not yet
been translated to English. However if you areimglito wait a while, | can make
the translation to send him.

Best regards, Maria José Santos

De: Marcia Thelwell-Reid [mailt{ G

Enviada: terca-feira, 31 de Janeiro de 2012 3:36
Para: Maria José De Oliveira Santos
Assunto: Permission to use survey instrument
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Dear Maria-Jose Santos,

Good day. | am a student of the Walden Univergitysuing a PhD in Public Health with
my dissertation focusing on food handlers knowleaige self-reported practices in
Jamaica. In my literature review, | was impressggdur article in the International
Journal of Environmental Health Research (2008§rmwledge levels and self-reported
behaviors of food handlers in school canteens itugal. | would like to use your
instrument to repeat this study in Jamaica. pes#sible that | may be granted permission
to do so? If yes, what is the procedure for acogdssiis instrument? An early reply will

be greatly appreciated.

Regards,

Marcia Thelwell-Reid
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Appendix D: Consent Form Sheet

A COMPARATIVE ANALYSIS OF FOOD SAFETY KNOWLEDGE AND SELF-
REPORTED PRACTICES OF THREE GROUPS OF FOOD HANDLERS IN
JAMAICA: HOW EFFECTIVE IS THE MANDATORY TRAINING?

CONSENT FORM/INFORMATION SHEET

Dear Food Handler,

You are invited to take part in a research studipofl handlers’ knowledge and
practices. The researcher is inviting literatedfbandlers who handle prepared foods to
be in the study. This form is part of a procesteddlinformed consent” to allow you to
understand this study before deciding whetherke fart. This study is being conducted
by a researcher named Marcia Thelwell-Reid at Waldeiversity.

Background Information:

The purpose of this study is to determine food éggiknowledge and self-reported
practices of food handlers trained by the WestnamickHealth Department to determine
if the training is effective.

Procedures:

If you agree to be in this study, you will be asked
e Complete one questionnaire without talking to areyoihis should take about 30

minutes.
e Return completed questionnaire to the researcher.
e Direct any questions you have to the researcher.
e Not write your name on the questionnaire.

Here are some sample questions:
The HIV virus can be spread through food. () agfgalisagree () don’t know
Food preparation surfaces can contaminate fooddrée ( ) disagree ( ) don’t know

Voluntary Nature of the Study:

This study is voluntary. Everyone will respect yadecision of whether or not you
choose to be in the study. No one at the food leasidtlinic or the health department
will treat you differently if you decide not to lrethe study. If you decide to join the
study now, you can still change your mind lateruYway stop at any time.

Risks and Benefits of Being in the Study:

Being in this type of study involves some risk lo¢ iminor discomforts that can be
encountered in daily life, such as stress relaiembinpleting the questionnaire because
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you may not know some of the answers. Being ingtudy would not pose risk to your
safety or wellbeing. However, the benefit you widirive form participation in this study
is better training in the future that will equipwto serve safer food to the public.

Payment:
After completing the questionnaire, light refresimneill be served.
Privacy:

Any information you provide will be kept anonymoughe researcher will not use your
personal information for any purposes outside ©f tbsearch project. Also, the
researcher will not include your name or anythitsg ¢hat could identify you in the
study reports. Data will be kept secure by stopager questionnaires in locked filing
cabinets and in electronic form on password pretecomputers. Data will be kept for a
period of at least 5 years, as required by theaursity.

Contacts and Questions:

You may ask any questions you have now. Or if yawehguestions later, you may
contact the researcher via telephorjjjjji594iail at mthelwellreid @yahoo.com.
If you want to talk privately about your rightsagarticipant, you can call:

Prof. Owen Morgan, Chairman, Advisory Panel ondstl8. Medico-Legal Affairs,

PH: T o ou may contact Dr. Leilani Endicott. She
is the Walden University representative who caeulis this with you. Her phone
number is 001-612-312-1210

Walden University’s approval number for this stusi1-15-14-004397@nd it expires
onJanuary 14, 2015.

Statement of Consent:

| have read the above information and | feel | ustémd the study well enough to make a
decision about my involvement. By returning a coetgd survey, | understand that | am
agreeing to the terms described above.
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QUESTIONNAIRE FOR THE ASSESSMENT OF FOOD HANDLERS’
KNOWLEDGE
INSTRUCTION: Please place a tick under the appegprcolumn to indicate whether
you agreewith, disagreewith, ordon’t know each of the following statements.
Fresh eggs can have Salmonella
Fresh meat always has microbes on the surface

Canned foods may have harmful microbes

B @ NE

Healthy people can cause illness by carrying geoms
food
It is normal for fresh chicken to have Salmonella

o

6. Lettuce and other raw vegetables might have harmful
microbes

7. Foods served cold (salads) do not have to be
disinfected

8. Cooked foods do not have microbes

9. Foods prepared too long in advance might give
microbes time to grow

10.You can tell if a food is dangerous to eat byaisk,
smell or taste

11.The HIV virus can be spread through food

12.Cholera can be spread through food
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1. Hands can be washed with water alone after hagdlin
raw meat

2. You can prepare food with a wound on the handaf t
wound is covered with a bandage

3. After washing, hands may be dried with a kitchen
towel

4. Itis not necessary to wash hands to handle foatdigh
already cooked

5. After using the toilet, we should always wash hands
with soap and water

6. When wearing gloves, you can handle cooked foods
after handling raw meat

7. Hands should be properly washed after sneezing of
blowing your nose

8. When you leave the kitchen and go outside, youlshpu
change the footwear

9. After using the bathroom, hands can be washedein th
kitchen sink

10. Wearing gloves while handling food protects thedfog
service staff from infection

1. Food-borne disease can result from storing raw meat
and cooked foods in the same refrigerator

2. Foods prepared with many steps increases the
handling and possibility of contamination of thedio

3. Foods can be contaminated with microbes by coming
in contact with unsafe foods

4. Food preparation surfaces can contaminate foods

=

5. Ready to eat foods (eg. Vegetables) can be prepared
the same cutting board that was used to prepare mea

6. Soap and water can be used to kill all harmful
microbes on cutting boards after preparation of raw
meat

7. Prepared or ready-to-eat foods are stored on fhe to
shelf in a refrigerator that also stores raw food

8. Cutting boards, meat slicers and knives should be
sanitized after each use




181

well at room temperature

1. Foods that need to be kept hot should be at 60°C of
above

2. Leftovers should be reheated to a minimum
temperature of 75°C

3. Microbes may grow because prepared food was left at
room temperature for a long period

4. Cooked foods might be safely stored in the refagar
at 5°C

5. Foods should be slowly cooled at room temperature
before storage in the refrigerator

6. Refrigeration kills all the bacteria that might sau
food-borne illnesses

7. Microbes responsible for food-borne illnesses grow

Frozen foods should be thawed on the counter thrar]

sink

9.

After thawing, meat might be held for 5 hours aino
temperature

10.Foods stored at 40°C is being held in the temperaty

danger zone
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QUESTIONNAIRE FOR THE ASSESSMENT OF FOOD HANDLERS’ HYGIENE
PRACTICES

INSTRUCTION: Please place a tick under the appegprcolumn to indicate whether

you carry out these activitiegdways sometimesor never.

Food handling practices Always| Sometimes| Never

1. Do you wash your hands before touching
unwrapped raw food?

2. Do you wash your hands after touching unwrapped
raw foods?

3. Do you wash your hands before touching cooked
foods?

4. Do you wash your hands after touching cooked
foods?

5. Do you use separate utensils when preparing raw
and cooked foods?

. Do you thaw frozen foods at room temperature?

. Do you check the expiry dates of all products?

?

[¢)

6
7
8. Do you use a thermometer to check temperatur
9

. Do you use gloves when serving unwrapped
foods?

10.Do you wash your hands before using gloves?

11.Do you wash your hands after using gloves?

12.Do you wear an apron or uniform when serving
food?

13.Do come to work when ill a fever, upset stomach
or diarrhea?

14.Do you use a handkerchief or rag when suffering
from a cold?

15.Do you wear a hat or head covering when servipng
food?

16.Do you wear jewelry when serving food?

17.Do you disinfect cutting boards after each use?

18.Do you use kitchen towels to dry utensils?

19.Do you sanitize utensils after washing them?

20.Do you have separate shoes for use in the food
establishment?
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1. What do you use to sanitize utensils?

2. For how long do you wash your hands

These questions seek to find out some things abodu.

1. What is your age?

2. What is your sex ?

a.
b.

Male
Female

3. What is the highest level of school you completed?

a.

-0 o0o

Primary or elementary school
High or secondary school
College or university

Skills training

None

Other

4. How long have you worked in food handling/food $esv (Months or years)
Circle one.
5. In what type of food handling facility are you emopéd or hope to be employed in?

6. What is your present position?

a.
b.
c.
d.
e.

Food worker
Supervisor
Manager
Administrative
None of the above

7. s this your first food handlers’ training session?

a.
b.

Yes
No. How many training sessions have you attendéafds2

8. Have you had six months or more of formal trainim¢pod preparation such as

classes at HEART or cooking/catering school?

a. Yes

b.

No
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Appendix E: Letter Requesting Permission to Con@iaty

Marcia Thelwell-Reid
School of Public Health & Health Technology

ca
5.

Dr. Kevin Harvey
Director, Health Promotion and Protection

t,

Dear Dr. Harvey:

| am currently pursuing Doctoral studies at Waldkmversity in the USA and |
am at the dissertation stage. The topic of thearebds ‘A Comparative Analysis of
Current Food Safety Knowledge and Self-reported Food Hygiene Practices of Three
Groups of Food Handlersin Jamaica: How Effectiveisthe Mandatory Training? The
three groups of food handlers will be drawn from prarish of Westmoreland; one group
of general food handlers, one group of touristl@stiament workers, and a group of
untrained food handlers as controls.

In November 2011, a meeting was held with Dr. Capel(then Director of
HP&P) and Mr. Broughton and verbal permission wiasmgfor the research to be
conducted in the food handlers’ clinics. | am n@&lsng Institutional Review Board
Approval (Walden University) and approval from taics Committee of the Ministry
of Health. The IRB requires written consent frora MOH for the conduct of the study

and also an indication that the study was appréweithe Ethics Committee.
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| have attached copies of the Prospectus and dpoged instrument. | am
therefore asking you to grant permission (in wgjifor the study to be done in the
clinics. A letter will also be sent to the Regiofi@chnical Director (Western Region)
seeking her permission for the study to be dortkenVestern Region. | am not sure if
you are the one to forward the request to the Et@immmittee or if there are particular
forms to be completed by me. Please inform me@ttrrect procedure. | am
anticipating an early favorable response.

Sincerely,

Marcia Thelwell-Reid, MPH, BSc.
Lecturer

cc: Mr. William Broughton, Director, Environmentdkalth Services.
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Appendix F: Ministry of Health Approval

A MINISTRY OF HEALTH
ENVIRONMENTAL HEALTH UNIT

OCEANA COMPLEX. ! - 3 RING STREET. KINGITON, JAMAICA
TEL: S57n) Su7.2900, 3.8 T FAX: o7 Fax ff 967-1280
WLBMTE v EMAIL

ARY REPLY TO THIS COMMUNICATION
SHOULD BE ADDRESSED TO THE
PIRMANINT  SICRETARY AND THE
FOLLOWRMG REFERENCE QUOTED
REF NO:

Mrs Marcia Thelwell-Reid
Environmental Health Tutor
University of Technology

21 SlipePen Road

Kingston 3

March 4, 2013

Dear Mrs Thelwell-Reid

Further to your meeting in October 2011 with Dr Sonia Copeland and myself. this serves
1o inform you that there is no objection to the study being conducted in the food handler’s
training sessions in Jamaica, subsequent to ethics committee approval. The study entitled
“A Comparative Analysis of Current Food Safety Knowledge and Self-reported Food
Hygiene Practices of Three Groups of Food Handlers in Jamaica: How effective is the
Mandatory Training?” will provide important information on the current state of our
food handlers training programme and should influence training policies in the future. |
trust that you will be successful in your studies.

Sincerely

(AL kj} J—
Willism“Broughson

Director, Environmental Health Unit
Ministry of Health

Copy: Dr Kevin Harvey, Director HPP
Dr Sonia Copeland, Director Policy & Planning




Appendix G: Ministry of Health Approval (2)
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MINISTRY OF HEALTH
STANDARDS & REGULATION DHVISION
OTANA (T IMPLER, 24 RIAL STHEET, BTN S TN, FARLALTS,
THL: g7y ST 181757, R FRA (VAT I
WEHSITE i BRIAL
AR BIFCY (0 THL PORISMURIEATIDS
SEEND G AHESSTIS TOR 111

RN SCTIRTANY AND 1N
UL RN LT e LI L Y

Walerance: Mo QSEEVER Y

Qotober 23, 2002

Mrs, Marcia ‘'helwell-Reid
47 MieKierneie Ol

May Pen P.O.

Clarendon

Desr Mrs, Thebwell-Rewl
Approval of Project: 2013/18 - A Comparative Analysis of Carrent Food

Safety Enowledpe & Self-reported Food Hygiene Practices of Three Groups
of Food Handlers in Jumaica: How Effective is the Mandatory Training?

This serves to inform you that the Advisery Pancl on Ethics and Medico-Legal
Affairs in the Ministy of Heslth has reviewed and approved the above-
captioned Study, The Study has been assigned the number 2013/ 18.

Please keep the Ministry updated regarding the progress and submit a
summary of the results and conclusions ol the end of the Study.

Wi wish vou every sucoess in future cndeavours.

Yours sancerely

ix ffu ‘i"-"'ﬁ"-.‘ “uf

¥ Foy
Frof. Owen Morgan
Chairman
Advisory Panel on Ethics and Medico: Legal Allnrs
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Curriculum Vitae

Marcia Thelwell-Reid

Career Summany
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My 30 years career in the field of public health began in 1983 as a public health
inspector in the parish of Clarendon. Of this period, | spent 20 years lecturing and
developing public health courses in the then West Indies School of Public Health and
now at the University of Technology, Jamaica. For two years | worked as the Senior
Health Education Officer in the Ministry of Health with special responsibility for school
health and development of educational materials for the healthy lifestyle program.

Summary of qualifications

Dec.
Nov.
Nov.
Nov.
Nov.
Aug.

Aug.

2008

2005

2003

1996

1990

1988

1983

Education

PhD in Public Health (Candidate - ABD)
Post-Graduate Diploma in Education

Master of Public Health

B.Sc. in Management Studies (1% Class Hons.)
Diploma in Community Health/Education
Diploma in Meats and Other Foods

Diploma in Public Health Inspection

Dec. 2008 — Present Walden University - USA
Doctor of Philosophy in Public Health

May 2004 — Aug. 2005  University of Technology, Jamaica
Post-Graduate Diploma in Education

Sept 2001 — July 2003

University of the West Indies - Mona

Master of Public Health



Sept. 1993 — Aug. 1996  University of the West Indies — Mona
B. Sc. In Management Studies

e Victoria Mutual Scholarship (1995)

Jan. 89 — March 1990 University of the West Indies — Mona
Diploma in Community Health (Health Education)

April — Aug. 1988 West Indies School of Public Health
Diploma in Meat & Other Foods Inspection

Sept 1981 — Aug. 1984 West Indies School of Public Health
Diploma in Public Health Inspection
Professional Experience

2003 — present Lecturer, UTECH
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As a lecturer, | have reviewed and developed syllabi for modules in undergraduate and

post graduate courses of study. | am also involved in the preparation of students for
research, health promotion and environmental health management. A part of my
responsibility is to guide students in preparing research papers at the Bachelors and
Masters levels, and supervising students on the field who are conducting research.
Part-time teaching is also done at nursing training institutions namely, Portmore
Community College and Victoria Jubilee Hospital School of Midwifery. Since 2008, |

have been pursuing doctoral studies in the field of public health. The PhD dissertation,
which is in the final stage, will focus on the knowledge and practices of food handlers in

Jamaica and the implications for social change.

2001 - 2003 Senior Health Education Officer

During this two-year contractual employment, | was responsible for the development and
production of educational materials on all aspects of health and the drafting and
implementation of the “Healthy Lifestyle in Schools” program that came out of the Health
Promotion and Protection Division. As the school health specialist, | had the opportunity of
traveling to Barbados to sign, on behalf of the Ministry of Health, the charter for the

establishment of the Caribbean Network of Health Promoting Schools.

During this period, | conducted a research on the level of physical activity among senior
citizens in a rural parish in Jamaica. The findings were presented at a conference in Geneva

in 2003.

1990 - 2000 Community Health Tutor
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As a tutor, | lectured at the basic and post basic levels to Public Health Inspection and
Nursing students in various areas of public health. | also taught in other institutions such as
the School of Physiotherapy (U.W.1.), and the Victoria Jubilee Hospital School of Midwifery. |
also participated in the development of training courses for other health workers such as the
Community health workers (Westmoreland) and Inspectors at Western Parks and Markets.

1983 — 1990 Public Health | nspector (PHI)

During this time, | discharged all the duties attached to the post including meat and other
foods inspection, health education, community organization, organization of food handler's
clinics, and so on. | also participated in short courses on Family Planning, Assessment of
Land Development Applications and Teaching Skills workshops.

While working as a PHI, research projects were conducted in communities to determine
health problems and a KAP study was done among food vendors in May Pen on food
handling practices and the implications for a health education programme.

Professional Memberships

e APHA (student membership)
e A registered Public Health Inspector
e A member of Golden Key International Honour Society

Awards Received

e Winning poster presentation at the 2" International Public Health Conference in
June 2012.

e Victoria Mutual Building Society Scholarship (1995)
e First Place for Overall Academic Achievement (W.I.S.P.H.) — 1982, 1983, 1984.
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