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Abstract

Background: Locus of control is serious to which older adults view their attainment of safe food hygiene within
their own control internal or external determined by their beliefs regarding personal responsibility. Improving the
knowledge regarding foodborne illness and food hygiene for the older adults through health teaching program
affect their belief and confidence that influence the personal ability to the recommended food hygiene. Aim: Is to
investigate the effect of health teaching program on food hygiene locus of control and self-efficacy among
community dwelling older adults. Research design: A quasi-experimental design was utilized to accomplish this
study. Settings: The study was carried out in the central health insurance clinics at Assiut Governorate, Egypt
(medical, diabetic, chest, and cardiology clinic). Subjects: Eighty female older adults from the previously
mentioned settings were selected according to the following inclusion criteria; aged 60 years and above, able to
communicate effectively, attending the previously mentioned settings during the time of data collection, and
willing to participate in the study. Tools: Five tools were used for data collection: Older adults' health status and
socio — demographic data, Food Hygiene Locus of Control scale, Food Hygiene Self-efficacy scale, Food Hygiene
related knowledge scale and Food Hygiene related practice questionnaire. Results: all the studied female older
adult’s Food hygiene locus of control, self- efficacy related to knowledge and practice improved and achieved a
highly statistically significant differences after the implementation of the food hygiene teaching program than
before. Conclusion: Food hygiene locus of control, self-efficacy related to knowledge and practice among all the
studied female older adults improved after the implementation of the food hygiene teaching program
Recommendations: Raising the awareness about the importance of practicing food safety and hygiene by
conducting a food hygiene campaign towards different age groups. Also, should be cultivated from early education
by including it into the national curriculum.
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Introduction as having the third-highest estimated
burden of FBDs per population. Annually

Food hygiene is vital for preparing and an estimated 100 million people living in
providing safe food that contributing to a this region fall ill with an FBD illness.
healthy and productive society. Food Salmonella, Escherichia coli (E. coli),
Hygiene, otherwise known as Food Safety norovirus, and Campylobacter account for
that can be refers to handling, preparing and 70% of the burden of FBD in this region.

storing food in a best practices to reduce the
risk of the food-borne disease (FBD) that is
caused by microbial pathogens (Al-Sakkaf,

With the development of medical
technology and improvement in healthy
lifestyles, the human average life span

2015). beings to increase; therefore, the number of
Foodborne disease remains a significant elderly people is also increasing. In Egypt,
public health problem both in developed and the percentage of elder people in 2017 was
developing nations. An estimated that 600 6.9% and it is expected to rise to 11.5% in
million people, almost 1 in 10 people in the 2031. The expected increase of total
world, fall ill annually from  consuming population from 1996 to 2026 is about 57%
contaminated food among these cases, children while throughout the same period the
and older adults are the most affected, and 420 expected increasing rate among older
000 deaths (WHO, 2015a). individuals is about 79% (Central
According to Havelaar et al. (2015), Statistical Processing Center, 2017).
Egypt is one of WHO Eastern In this regard, unsafe food hygiene poses
Mediterranean region which is categorized global health threats, Although everyone is
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susceptible for food poisoning but also infants,
young children, pregnant women, older
persons and individuals with a weakened
immune system such as HIV infection, liver
disease or who are on cancer treatment are
particularly vulnerable. Their bodies’ ability to
fight germs and sickness is not as effective for
a variety of reasons (Yap et al., 2016).

The older adult can suffer more acute
symptoms from food poisoning. Not only
do they contract foodborne illnesses at a
higher rate than other segments of society,
they are also more likely to need extensive
medical attention because of it (CDC,
2019). This increased risk of foodborne
illness is because their slower immune
systems and digestion systems makes it
hard to get rid of the bacteria, the liver and
kidneys may not properly rid the body of
foreign bacteria and toxins, the stomach
may not produce enough acid to reduce the
number of bacteria in intestinal tract.
Moreover, older adult are more likely to
have a chronic diseases, as diabetes,
arthritis, cancer or cardiovascular disease,
and increasing use of over the counter
medications daily to treat this conditions,
can weaken the immune system and
increase the chance of bacterial infection
(CDC, 2019).

Furthermore, older adults senses of taste,
smell and poor eyesight are sometimes
affected, they are often less able to tell when
food is not safe to eat, making them more
likely to eat contaminated food (National
Health  Insurance  Service, 2015;
Brocklehurst et al., 2017).

In particular, Food hygiene is important
for everyone, but it’s especially important
for older adults to protect themselves from
foodborne illness. In this respect, Food
hygiene is more than just cleanliness. The
way in which food is handled, prepared and
stored are equally important part of food
hygiene (Kendall et al., 2013). Food
hygiene preventing any microorganisms
present from multiplying to an extent that
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would cause illness of consumers or the
early spoilage of the food and destroying any
harmful microorganisms in the food by
thorough cooking, avoid Cross-
contamination, avoid foods from unsafe
sources, keeping foods at safe temperatures,
rejecting and discarding spoiled and
contaminated foods (Wright et al., 2011;
WHO, 2015b; Evans & Redmond, 2016).

Likewise, it is more importantly for
elderly to understand food hygiene risk so
that they can practice safe food handling
behaviors. In order to change, people have
to perceive that their current behavior
threaten their health and that taking a strong
action for reducing their risk. Also,
perceptions and beliefs are shaped by
knowledge, which in turn affects the
willingness to change the current practices.

Consequently, Locus of control is a
construct that may assist in understanding
learners’ beliefs regarding their personal
responsibility and ability to influence their
own health. Moreover, Self-efficacy is a
psychosocial construct, points out to an
individual’s confidence in his or her ability to
perform a recommended health behavior or
abstain from an unhealthy behavior.
(Grembowski D et al., 2014)

Along with this, the older adults should
be supported through the development of
food hygiene teaching program to reduce the
risk of food poisoning by presenting the
importance of food hygiene, food poisoning
bacteria, food poisoning symptoms,
selection tips for food storage temperature,
tips on purchasing food, safe cooking, food
requiring special care, eating out and
delivery instructions for handling food are
explained in detail (Murray et al., 2017).
This knowledge will increase the older
adults' confidence in his or her ability to
perform a recommended food hygiene
healthy behavior) or abstain from an
unhealthy behavior. Furthermore, the
gerontological health nurse can play an
important role in increasing the awareness of
older population regarding food hygiene
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and preventing the wide spread of
foodborne illness among them through
developing successful food hygiene heath
teaching programs (WHO, SHJMUN;
2015c; Emirates News Agency, 2017).
Sianificance of the study

The occurrence of outbreaks of food
borne illness continues to be widespread
and constitute an essential health problem.
It is serious and potentially life-threatening
for older adults.

Locus of control is important to which
older adults view their attainment of safe
food hygiene handling and practices within
their own control internal or external
determined by their beliefs. Moreover, self-
efficacy scale shows the necessity to raise
the older adult’s confidence in their ability
to perform the recommended food hygiene
behavior. So, improving the knowledge
regarding food hygiene for the older adults
through health teaching program adhering
them to the recommended food hygiene.

Aim of the study

Is to investigate the effect of health
teaching program on food hygiene locus of
control and self-efficacy among community
dwelling older adults.

Research hypotheses:

1 Community dwelling older adults who
received the food hygiene health
teaching program will improve the
locus of control and self-efficacy
related knowledge.

2 Community dwelling older adults who
received the food hygiene health
teaching program will improve the
locus of control and self-efficacy
related practices.

Materials and Method
Materials:
Research design:

A quasi-experimental design
utilized to accomplish this study.

was
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Setting:

The study was carried out in the central
health insurance clinics at Assiut
Governorate, Egypt (medical, diabetic,
chest, and cardiology clinic).

Subjects:

Female older adults (80) from the
previously mentioned settings were selected
according to the following inclusion
criteria; aged 60 years and above, able to
communicate effectively, attending the
previously mentioned settings during the
time of data collection, and willing to
participate in the study.

Sampling technigue:

e A convenient sample of 370 female older
adult aged 60 years and above, were
screened by using food hygiene related
knowledge scale, those female older adult
who had low level of them were included
in food hygiene teaching program. They
were 80 female olderadults.

Sample size:

The sample size was estimated using Epi
info 7 statistical program using the following
parameters; total population (female older
adult attending the previously mentioned
settings) 9000, prevalence of the problem
50%, confidence level 95% with 5% margin
of error. The minimum sample size estimated
to be 368 women. The final sample size was
370 female older adult for possible non-
response.

Tools of the study:

Five tools were used for data collection:

Tool (1): Older adults' health status and

socio — demographic data:

It was developed by the researchers
based on relevant literature (Roy et al.,
2016; Choi et al., 2018) to collect
information from the study subjects. It
comprised two parts:
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Part 1: it included 7 items related to the
older adults’ personal and socio-demographic
data: age, level of education, income
sufficiency, marital status, occupation, family
type, meal preparation.

Part 2: it comprise 2 items: perceived
health status and thecurrent health problems.

Part 3: it involve 2 items: who prepares
and cooks in family and the older adults’
source of information of about food
hygiene related knowledge and practice
such as parent, friends, doctors, TV, internet
and social media.

Tool (11): Food Hygiene Locus of Control
scale:

This scale was modified by (Byrd-
Bredbenner et al, 2007a; Byrd-
Bredbenner et al., 2007c) to measure the
degree to which an individual believes
food hygiene (avoidance of food poisoning)
which is controlled by internal factors (that
is, largely under a person’s own control) or
external factors (that is, largely under the
control of powerful others or determined
by luck or chance factors) (Brown, 1999).

Scoring system

This scale contained three subscales (i.e.,
internal, external: powerful others, and
external: chance) with a total of 12 Likert-
type items, scored on a six point Likert scale
(1=strongly disagree, 2= disagree, 3=
slightly disagree, 4= slightly agree, 5 =
agree, and 6 = strongly agree). The score for
each scale, was computed by summing the
score of each statement and dividing by the
number of the statement in the scale. Then,
the total score of the locus of control scale
was computed by summing the score of each
subscale. It distinct between (18 — 108).
Cronbach alpha coefficients for the internal,
external: powerful others, and external:
chance scales, was 0.63, 0.63,

0.59 respectively.

Tool (I11): Food Hygiene Self-efficacy
scale:

It was developed by Byrd-Bredbenner
et al. (2007a) to measure the individual’s
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confidence in his or her ability to perform
specific recommended food handling [food
poisoning prevention] behaviors. It is
thought to influence which health behaviors
will be initiated, the degree of effort
expended, and the persistence of the
behavior. High self-efficacy  scores
frequently are associated with the more
advanced stage of change status and greater
readiness to change.

Scoring system

This scale include 24 Likert-type items;
it was scored on a five point Likert scale (1=
| am sure | could not do it, 2= I could not do
it, 3= 1 don’t know if I could do it, 4=1 could
do it, and 5 = | am sure | could do it). The
total score of self-efficacy scale was
computed by summing the score of each
statement and divided by the total number of
statements on the scale (the total score 103—
120). The Cronbach alpha coefficient for
self-efficacy scale was 0.93.

Tool 1V: Food Hygiene
knowledge scale:

This scale was developed by Byrd-
Bredbenner etal. (2007b). It was adapted by
the researcher to assess the older adults’
knowledge of food hygiene concepts, ranging
from food purchasing to preparation to
storage and facilitate the identification of
specific knowledge deficit to be targeted later
in educational interventions. The final
criterion- referenced questionnaire contains
four main subscales: (i) Cross contamination
prevention & disinfection procedures, (ii) Safe
times/temperatures for cooking/storing food,
(iii) Groups at greatest risk for foodborne
disease, (iv) Foods that increase risk of
foodbornedisease.

Scoring system

The total items of this scale were scored by
awarding one point for each correctly
answered question and zero for the wrong
answer. So, the total scores range from 0 to
77. A 50% as the cut-off passing score. The
total knowledge score was classified intopoor
knowledge (score 0-45), fair knowledge
(score 46-61) and good knowledge (score62-

related
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77) to assess knowledge. The reliability of
food hygiene knowledge scale as computed
by Livingston’s coefficient for criterion-
referenced tests Shown in the following

table.

Item type ) Livingston
- - Possible L
Multiple | Dichotomous . Reliability
Subscales choice |answer series ? points Coefficient ¢
Cross contamination : .
N o . 2 (with a series
prevention & disinfection 9 of 20 answers) 0to 29 0.952
procedures
Safe .tl mes/tgmperatures for 1 0 0to 11 0.881
cooking/storing food
Groups at gr.eatest risk for 1 1 (with a series 0t09 0978
foodborne disease of 8 answers)
. . 1 (with a series
26 answers)
Total 23 4 (54 answers) | 0to 77 0.977

2 question followed by a series of answers, with each answer
requiring a response of correct or incorrect, ® One item was
true/false, ¢ The calculation was computed using 50% as the cut-
off passing score.

Tool V: Food Hygiene related practice
guestionnaire:

It was developed by the researchers based
on literature review to assess the older
adults’ food hygiene related practices (Yap
et al., 2016, Evans & Redmond, 2016).

Scoring system

It consisted of 48 statements, classified
into food purchasing (8), food storage (16),
personal hygiene (6), food preparation (7),
food cooking (6), food reheating (3), food
cooling (2) with two responses [correct
answer = (1), and wrong answer = (0)].
Thus, the total score was range from 0 to
48. A 50% as the cut-off passing score. The
total score of practice questionnaire (0—48)
distinguished between poor practice (score
0-28), fair practice (score 29-38) and good
practice (score 39-48) to assess the food
hygiene related practice. The Cronbach
alpha coefficient for food hygiene related
practice questionnaire was 0.981.

Method:

The study was executed according to
the following steps:

Administrative Process

- Approval of responsible authorities was
obtained through official letters from the
Faculty of Nursing.
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- Meetings were held with the directors of
the selected setting to clarify the purpose of
the study and to gain their cooperation and
support during data collection.

Study Tool

- Tool (I, V) was developed by the
researchers after reviewing the recent
relevant literature, and tool (IV) was
modified by the researcher, all of them
were validated by juries of (5) experts in
the field. Their suggestions and
recommendations were taken into
consideration. Tool (I, 111) was developed
by Byrd-Bredbenner et al. (2007a).

- Livingston Reliability, and Cronbach
Alpha Coefficient was used to ascertain
the reliability of the study tools as
mentioned before (tool I, V, 1V).

Pilot Study

- Was carried out on 10% (8) female older
adults who were randomly chosen from
the previously mentioned setting and
were not included in the sample in order
to ascertain the relevance, clarity and
applicability of the tools, test wording of
the questions and estimate the time
required for the interview. Based on the
obtained  results, the  necessary
modifications were done.

Food hygiene health educational program
related knowledge and practice:

I-Preparation phase:

e Initial assessment of each female older
adult in the previously mentioned setting
using personal and socio — demographic
data, Food Hygiene Locus of Control
scale, Food Hygiene Self- efficacy scale,
Food Hygiene related knowledge scale,
and practice questionnaires were carried
out before applying the teaching
program.

11- Developmental phase:

e Based on the results of initial assessment
and the review of related literature, the
health teaching program was developed,
the objective of food hygiene program
was established to
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improve female older adults' food
hygiene knowledge and practice.

e Various educational methods were used
in the form of group discussion, slide
shows, and short lectures. The teaching
materials that were used e.g. booklets,

and pamphlets.

I11- Implementation Phase:

e During the implementation phase, females
older adult were divided into 8 groups (10
females per each group). The health
educational program was implemented in
2 sessions, 2 times /week for 8 weeks.
Each group of females' older adult
attended 2 sessions. Each session took 45
minutes, Firstly, discussion of the session
objectives and content were dedicated.
Then time was available for females'
participation and interaction. Each session
was followed by a summary of knowledge
and practices presented about food
hygiene. Different methods of instructions
and teaching aids mentioned before were
used.

» The first session consisted of the main
information aspects of food hygiene
included: its definition, importance, the
basic rules for food hygiene, definition of
food poisoning and the contributing
factors of food poisoning (foodborne
illness). The types and general signs and
symptoms of food poisoning. The highly
susceptible population of food poisoning.
Why some foods are risky, how to reduce
risk for some foods by reheating, and
substitutes for risky foods.

» The second session consisted mainly of
the best food hygiene practices related to
food purchasing, storage, preparation,
personal Hygiene, food cooking,
reheating, cooling and preventing cross-
contamination.

» The researcher conducted this program
at the central health insurance clinics
using different methods of teaching such
as discussion, brain storming, also using
booklet and pamphlets during the
session.
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IV- Evaluation phase:

e In the present program the females' older
adult were evaluated to determine the
extent to which they have obtained the
desired knowledge and practiced it.

e Evaluation of the females’ before the
program was done in the form of pretest
given to them using tool 11, 111, 1V, V. At
the end of the program, a post test was
carried out using the same tools as in pre-
test. Post tests were conducted twice,
immediately after the end of the program
and one month later to evaluate the
immediate and retained changes in the
female older adults.

D llection

e Data was collected by the researchers
during the period from the beginning of
March 2019 to till the end of August
2019.

istical lysi

Statistical analysis of the data
Data were fed to the computer and

analyzed wusing IBM SPSS software

package version 20.0. (Armonk, NY: IBM

Corp) Qualitative data were described using

number and percent. Kolmogorov- Smirnov

test was used to verify the normality of

distribution  Quantitative  data  were
described using range (minimum and
maximum), mean, standard deviation,

median. Significance of the obtained results
was judged at the 5% level.

The used tests were
e Friedman test

For abnormally distributed quantitative
variables, to compare between more than
two periods or stages
e Spearman coefficient

To correlate between two distributed
abnormally quantitative variables
e Regression

To detect the most independent factor for
affecting knowledge and practice and self-
efficacy and locus of control
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¢ Reliability Statistics
Reliability Statistics was assessed using

Cronbach's Alpha test and Livingston

Reliability Coefficient

Ethical Consideration

e Informed oral consents were obtained
from the females' older adult after brief
explanation of the purpose and nature of
the research.

e Confidentiality of the collected data,
privacy and anonymity of the study
subjects and the right to withdraw at any
time was assured.

Results:

Figure 1: represents the distribution of
the studied female older adults according to
their socio-demographic data that the age of
the female older adults ranged from 60 to
more than 70 years with a mean of
64.61 + 3.87. Furthermore, less than two
third (63.8%) of them were married. In
addition, less than half of them (46.3%,
40.0% respectively) had university and
secondary educational level respectively
whereas (7.5%) of them are able to read and
write. Moreover, more than two thirds of
the female older adults (68.8%) were
unemployed after retirement. Also, less
than three quarter of them (72.5%) stated
that they had insufficient income.

Figure 2: shows that more than half of
the studied female older adults (53.8%) had
neutral perceived health status, around two
thirds of them (65.0%) had a vision
problem, more than half of them (52.5%)
had a hearing problems and more than one
third of them had (35.0%) reported a
diabetics diseases.

Figure 3: lllustrate that more than three
quarters of the female older adults prepares
and cooks the food by their own (83.8%) and
had information about food hygiene, mainly
through internet and social media (76.3%).

Table (1): reveals the distribution of the
studied female older adults according to
their mean scores of food hygiene related
knowledge subscales. Concerning the cross
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contamination prevention/disinfection
procedures, the mean score were (M £ SD
= 3.34 £ 4.02, 13.88 + 4.57, 12.25 + 4.07,
respectively) in the pre, post, and follow
up program.

The difference is statistically significant
between three phases as (p1<0.001,
p2<0.001, p3=0.018) and between the
means as (Fr=89.108, p <0.001). Regarding
the safe times/temperatures for
cooking/storing food, the mean score were
(M +SD =451+3.45,8.14+3.36,6.99 =
2.80, respectively) in the pre, post, and
follow up program, with a statistically
significant difference between the both
means as (Fr=37.652, p <0.001) and
between three phases as (p1<0.001,
p2=0.003, p3=0.004). The same was noticed
in relation to foods that increase risk of
foodborne disease, where a statistically
significant  difference  was  found
(Fr=114.525, p <0.001) between the both
means in the pre, post, and follow up
program, also between phases as (p1<0.001,
p2<0.001, p3=0.133). The table
also reveals a statistically significant
difference with regard to groups at greatest
risk for foodborne disease mean score
(Fr=86.558, p <0.001), else between three
phases as (p1<0.001, p2<0.001, ps=0.001).

Table (2): explored that the majority of
the female older adults (91.3%) had poor
food hygiene related knowledge before

program implementation. While, they
achieved a good score (78.8%) of
Knowledge level immediately after

application of the program. Then, it
lessened to (67.5%) in the follow up phase
after one month with a highly statistically
significant difference between the three
phases (Fr = 106.246, P=<0.001).

Table (3): indicates that there was a
significant effect of the health teaching
program on the studied female older adults’
own control regarding the internal locus of
control in the preprogram, post program and
follow up showed by the difference between
the means score as (7.98 + 3.24, 14.75 £ 4.55,
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14.21 + 4.99). Else, reported by (Fr =57.740,

p<0.001). The table also demonstrates the

studied female older adults’ preprogram, post

program and follow up means score,

concerning to food hygiene external locus of

control as (12.72 + 12.72, 19.49 +5.15, 18.98

+ 5.54) with a statistically significant difference
indicated by (Fr =69.713, p<0.001). As well
the results revealed a significant effect of
health teaching program on the studied female
older adults’ beliefs regarding chance locus of
control in the pre, post program and follow up
means score with(12.93 + 4.75, 23.10 + 7.86,
23.04 + 7.82) where (Fr =67.415,p<0.001).

Table (4): displays that the studied older
adults’ food hygiene related self- efficacy
mean was (50.69 + 21.92) before the
implementation of the program, raised to
(97.13 £ 30.81) immediately after the
program implementation. But it slightly
dropped to (96.76 + 24.92) after one month
follow of the program with the difference is
statistically significant between them as
reported by (Fr =92.872, p<0.001).

Table (5): reveals the distribution of the
studied female older adults according to
their mean scores of food hygiene related
practices. It was noticed that they were
achieved a total mean score of food hygiene
related practices comprise food purchasing,
storage, personal Hygiene, preparation,
cooking, reheating and cooling as (12.05 +
8.46) before the implementation of the
program. While, immediately post program,
it raised to (36.91 + 11.84) however, in the
follow up phase, it reached (34.41 £+ 10.81)
with a statistically significant difference
between the three phases (p1<0.001,
p2<0.001, p3<0.001) else, with a highly
significant difference between the scores as
(Fr
=126.465, p <0.001).

Table (6): the table shows that before
program implementation, the vast majority of
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the studied female older adults had poor food
hygiene related practices (92.5%). it is
increased to (60.0%) of them had achieved a
good practices level immediately post
program, but it dropped to (51.3%) after one
month follow up phase with a statistically
significant difference between them (Fr =
89.812, P=<0.001).

Table (7): portrays the association
between socio-demographic factors and the
studied female older adults' food hygiene
knowledge, locus of control, self-efficacy
and practice. It was explained by using
binary logistic regression that the most
socio-demographic factors make the female
older adults more fold with poor knowledge
as the dependent variable, were the age
range from 65 to more than 70 years with
(OR 12105, 12.757, P=0.047,0.019
respectively), and the preparatory education
with (OR 32.783, P=0.036).The table also
reveals that married couple and second
generations' family were good protective
locus of control behaviors with (OR 0.045,
0.010, P=0.049, 0.017 respectively). While
poor health status make them more fold
with low locus of control as the dependent
variable (OR 23.403, P= 0.030).Moreover,
the age range from 65 to more than 70 years
and married couple’ family with (OR
50.369, 55.691, 56.855, P=0.002, 0.004,
0.022 respectively) were make the female
older adults more fold with low self-
efficacy as the dependent variable.
However, the single status was good
protective of self-efficacy behaviors with
(OR 0.001, P=0.010).Finally, the most
socio-demographic factors that make the
female older adults more fold with poor
practice as the dependent variable, were the
divorced status and preparatory education
level with (OR 23.185, 34.122, P=0.035,
3.530 respectively).
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Figure 1. Distribution of the studied female older adults according to their socio-
demographic data
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Figure 2. Distribution of the studied female older adults according to their perceived
health status and health problems (*More than one answer.)
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Figure 3. Distribution of the studied female older adults according to their sources of
food hygiene information (*More than one answer.)

Table (1): Distribution of the studied female older adults according to their mean scores of
food hygiene related knowledge subscales (n = 80)

Pre Post Follow up
Items Mean + SD.| Mean = SD.| Mean + SD. Fr. P

Cross Contamination Prevention/Disinfection Procedures | 3.34 +4.02 |13.88 + 4.57(12.25 + 4.07| 89.108" | <0.001"
Sig. bet. periods p1<0.0017,p2<0.001",p3=0.018"

Safe Times/Temperatures for Cooking/Storing Food 451+345[814+3.36]6.99+280] 37.652" | <0.001"
Sig. bet. periods p1<0.0017,p2=0.003",p3=0.004"

Foods that Increase Risk of Foodborne Disease 2.28+5.00 [17.54 +5.53]16.84 + 4.29] 114.525"| <0.001"
Sig. bet. periods p1<0.0017,p2<0.001",p3=0.133

Groups at Greatest Risk for Foodborne Disease 1.06+1.36 [ 3.23+2.45[ 5.21+1.66 | 86.558" | <0.001
Sig. bet. periods p1<0.001",p2<0.001",p3=0.001"

Total means subscales 1119+ 41.29 + " .

1207 |42.78+1327 1077 | 93:830°| <0.001

Sig. bet. periods p1<0.001",p2<0.001",p3=0.082

Fr: Friedman test, Sig. bet. periods was done using Post Hoc Test (Dunn's), p1: p value for comparing between

pre and post, pz: p value for comparing between pre and Follow up, pa: p value for comparing between post and

Follow up, *: Statistically significant at p < 0.05

Table (2): The total knowledge scoring of the studied female older adults on levels of

food hygiene (n = 80)

ltems Preprogram Post program Follow up Test of Significance
No. | % No. | % No. | %

Cross Contamination Prevention/Disinfection Procedures
Poor 80 100.0 1 1.3 5 6.3
Fair 0 0.0 13 16.3 27 33.8 Fr =83.361"
Good 0 0.0 66 82.5 48 60.0 p <0.001"
Safe Times/Temperatures for Cooking/Storing Food
Poor 80 100.0 20 25.0 10 12.5 Fr =20.814"
Fair 0 0.0 38 275 39 48.8 p <0.001"
Good 0 0.0 38 475 31 38.8
Foods that Increase Risk of Foodborne Disease
Poor 80 100.0 7 8.8 9 11.3 Fr =108.916"
Fair 0 0.0 25 313 23 28.8 p <0.001"
Good 0 0.0 48 60.0 48 60.0
Groups at Greatest Risk for Foodborne Disease
Poor 80 100.0 0 0.0 0 0.0 Fr = 85.583"
Fair 0 0.0 11 13.8 34 425 p <0.001"
Good 0 0.0 69 86.3 46 57.5
Total Knowledge level subscales
Poor 80 100.0 7 8.8 9 11.3
Fair 0 0.0 10 125 17 21.3 Fr = 106.246"
Good 0 0.0 63 78.8 54 67.5 p <0.001"

Fr: Friedman test

*: Statistically significant at p <0.05
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Table (3): Distribution of the studied female older adults related to their mean scores food hygiene locus of control (n = 80)

Pre program Post program Follow up
Items 112 |3 ]| 4|56 112 |3 | 4 516 112 |3 |4 |5]6 Fr. p
% | % | % | % | % | % | % | % | % | % | % |%|%|%|%|%|%|%
Internal locus of control
Mean * SD. 7.98 +3.24 14.75 £ 4,55 14.21 £4.99 57.740" | <0.001"
External locus of control [ ] | [ 1 T T | [ 1 [ T ]
Mean * SD. 12,72 +12.72 19.49 £ 5.15 18.98 + 5.54 69.713" | <0.001"

Chance locus of control

1]
12.93+4.75

2 = disagree

3 =slightly disagree

| |
23.10+7.86

4 =slightly agree

|

I
23.04+7.82

5 = agree 6 = strongly agree

67.415" | <0.001"

Mean + SD.

* Significant at p < 0.05 1=strongly disagree

Table (4): Distribution of the studied female older adults according to their mean scores food hygiene related self-efficacy (n = 80).

Pre Post Follow up
Items 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 Fr. p
% | % | % | % | | % | % | % | % | | % | % | %|%| X%
Total Mean + SD. 50.69 £+ 21.92 97.13 £ 30.81 96.76 + 24.92 92.872" | <0.001"

* Significant at p < 0.05,
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1 =1 am sure I could not do it, 2 =1 could not do it, 3 =1 don’t know if I could do it, 4 =1 could do it, 5 =1 am sure I could doit




Table (5):

food hygiene related practices (n = 80)

Distribution of the studied female older adults according to their mean scores of

Pre Post Follow up
Items Mean + SD. Mean + SD. Mean + SD. Fr. P

Food Purchasing 129+141 5.46 £ 3.42 493 +3.40 38.700" | <0.001"
Sig. bet. periods p1<0.0017,p2=0.001",p3=0.024"

Food storage 4.41 +£2.60 | 11.70 £4.03 | 11.10 £ 3.75 122,791 | <0.001"
Sig. bet. periods p1<0.0017,p2<0.001"ps=0.011"

Personal Hygiene 270+132 | 480+143 | 4.46+1.20 69.235" | <0.001"
Sig. bet. periods p1<0.0017,p2<0.001",p3=0.063

food preparation 124+166 | 585+179 | 550+176 126.464" | <0.001
Sig. bet. periods p1<0.0017,p2<0.001",p3=0.206

Food cooking 1.18+141 | 496 +£1.43 | 4.65 £ 1.45 123.943" | <0.001"
Sig. bet. periods p1<0.0017,p2<0.001",p3=0.192

Food reheating 0.78+£0.80 | 248 £0.81 | 244 +£0.84 109.036" | <0.001"
Sig. bet. periods p1<0.0017,p2<0.001",p3=0.843

Food cooling 046+073 | 166+048 [ 1.34+048 83.551" | <0.001"
Sig. bet. periods p1<0.0017,p2<0.001",p3=0.027"

Total means 12.05 + 8.46 | 36.91+£11.84 | 34.41 £10.81 126.465" | <0.001"
Sig. bet. periods p1<0.001",p2<0.001",p3<0.001"

Fr: Friedman test, Sig. bet. periods was done using Post Hoc Test (Dunn's), p1: p value for comparing between pre and
post, p2: p value for comparing between pre and Follow up, ps: p value for comparing between post and Follow up

*: Statistically significant at p <0.05
The total practices scoring of the studied female older adults on levels of food
hygiene (n = 80)

Table (6):

It Preprogram Post program Follow up Test of Significance
ems No. | % No. | % No. | % Fr. _ p

Food Purchasing

Poor 78 97.5 27 33.8 28 35.0 .

Fair 2 25 5 6.3 5 5.3 89.035
<0.001

Good 0 0.0 48 60.0 47 58.8

Food storage

Poor 74 92.5 24 30.0 32 40.0 .

Fair 2 5.0 6 | 200 | 16 | 200 79.436.
<0.001

Good 2 2.5 40 50.0 32 40.0

Personal Hygiene

Poor 51 63.8 28 35.0 27 33.8 N

Fair 27 | 338 | 6 75 9 113 44.693
<0.001

Good 2 2.5 46 57.5 44 55.0

Food preparation

Poor 74 92.5 22 27.5 24 30.0 .

Fair 0 0.0 7 25 8 | 100 86.492.
<0.001

Good 6 7.5 56 70.0 48 60.0

Food cooking

Poor 74 92.5 21 26.3 22 27.5 .

Fair 2 5.0 4 5.0 18 | 225 92.214°
<0.001

Good 2 2.5 55 68.8 40 50.0

Food reheating

Poor 74 92.5 16 20.0 18 22.5 .

Fair 0 00 | 10 | 125 | 9 113 .

Good 6 7.5 54 67.5 53 66.3 '

Food cooling

Poor 69 86.3 27 33.8 52 65.0 .

Fair 0 0.0 0 0.0 0 0.0 e,

Good 11 13.8 53 66.3 28 35.0 '

Total practices level score

Poor 74 92.5 24 30.0 22 27.5 .

Fair 2 5.0 8§ | 100 | 17 | 2.3 g

Good 2 25 48 60.0 41 51.3 '

Fr: Friedman test

*: Statistically significant at p < 0.05
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Table (7):

control and practice (n = 80)

Multivariate analysis binary logistic regression for socio-demographic factors affecting knowledge, self-efficacy, locus of

, Knowledge Self-efficacy Locus Of control Practice
Older adults 95% CiI D OR [ 95% CI D OR [ 95% ClI D OR [95% ClI
Characteristics p OR L UL L UL LL UL L OL

Age

60- ®

65- 0.047" | 12.105 | 1.031 | 142.136| 0.002" | 50.369 | 4.272 | 593.864 | 0.888 1.144 0.175 7.463 0.118 4.293 0.689 | 26.742

>70 0.019" | 12.757 | 1.528 | 106.471| 0.004" | 55.691 | 3.505 |884.990| 0.424 | 2.169 | 0.324 | 14504 | 0.144 | 4.239 | 0.611 | 29.397
Marital status

Married®

Widow 0.761 | 1.532 | 0.098 | 23.984 | 0.434 | 3.161 | 0.177 | 56.525 | 0.284 | 3.005 | 0.401 | 22536 | 0.322 | 0.352 | 0.045 | 2.778

Divorced 0.282 | 0.172 | 0.007 | 4.242 | 0388 | 0.260 | 0.012 | 5552 | 0.372 | 0.298 | 0.021 | 4.244 | 0.035" | 23.185 | 1.252 | 429.230

Single 0.858 | 0.666 | 0.008 | 56.795 | 0.010" | 0.001 | 0.000 | 0.200 0.728 | 1.766 | 0.072 | 43591 | 0.590 | 2.470 | 0.092 | 66.027
Education level

Read and write 0913 | 1.151 | 0.094 | 14137 | 0917 | 1.160 | 0.071 | 18.943|] 0.630 | 1.846 | 0.152 | 22.376 | 0.184 | 8.459 | 0.362 | 197.795

Preparatory school 0.036" | 32.783 | 1.260 | 853.103| 0.085 | 16.033 | 0.679 | 378.53 0.380 | 3.477 | 0.215 | 56.226 | 0.037" | 34.122 | 1.230 | 946.319

Secondary school 0.607 1.905 0.164 | 22.196 | 0.845 1.215 0.174 | 8.499 0.167 | 3.531 0.590 | 21.128 | 0.152 3.190 0.653 | 15.592

University education®
Occupation

Unemployed 0.077 | 16.265 | 0.736 | 359.543| 0.292 | 0.317 | 0.037 | 2.693 | 0.571 | 2.044 | 0.172 | 24243 | 0.491 | 0.448 | 0.045 | 4.412

Employed ®
Family type

Single®

Married couple 0.867 | 0.710 | 0.013 | 38.602 | 0.022" | 56.855 | 1.779 |1817.165 0.049* | 0.045 | 0.002 | 0.983 | 0.425 | 0.293 | 0.014 | 5.980

The second generations 0.206 | 0.072 | 0.001 | 4.270 | 0.220 | 8.158 | 0.285 | 233.708| 0.017" | 0.010 | 0.000 | 0.438 | 0.729 | 1.705 | 0.083 | 35.093
Income sufficiency

Yes®

No 0.690 | 0589 | 0.044 | 7.930 | 0.278 | 3.647 | 0.352 | 37.757 || 0.533 | 1.826 | 0.275 | 12.113 | 0.544 | 1.797 | 0.271 | 11.911
Perceived health status

roor 0.738 | 1.746 | 0.067 | 45.819 | 0.350 | 6.110 | 0.137 271.59% U030 | 23403 | 1.363 | 4ULIZ8| 0209 | 6.410 | 0.354 | 115.940

gggtdr%l 0.166 | 4.148 | 0.554 | 31.075 | 0.746 | 0.744 | 0.124 | 4.470!] 0367 | 1.985 | 0.448 | 8804 | 0766 | 1.270 | 0.262 | 6.155

OR: Odds ratio

ClI: Confidence interval

LL: Lower limit

UL: Upper Limit
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*: Statistically significant at p < 0.05

® Reference group




Di ion

Older adults are more likely to get sick
from harmful bacteria in food and
susceptible to acquire foodborne illness due
to weakened immune function, this makes it
harder to combat bacteria, parasites, and
other pathogens. Else, very low amounts of
available stomach acid make these
individuals more susceptible to
gastrointestinal and diarrheal infections. As
well, reduced taste and smell acuity, the
medications they are taking, chronic
diseases they are suffering from, and
unsafety food hygienic behaviors at home
are all attributable to the risks for foodborne
illness. Furthermore the likelihood of
mortality form foodborne pathogens is
reported to be increased among older adults
than the general population. Older adults'
inadequate  knowledge and negative
behavior toward food hygiene may increase
implementation of unsafe food practices.
This shed the light that food hygiene
practices represented in store, handle,
prepare food is an urgent need for older
adults to avoid food poisoning (Sseguya et
al., 2018; CDC, 2019; Evans & Redmond,
2019).

The current study finding reveals that the
age of female older adults ranged from 60
to more than 70 years with a mean of
64.61 + 3.87, the majority of them had
university and secondary educational level.
Moreover, more than two thirds of the
female older adults were unemployed after
retirement and less than three quarter of
them had insufficient income this that may
attributes to puts the older adults at risk for
foodborne illness). Income mark the
amount of food that an individual can afford
to buy unexpired and non-soiled. Income
also determines whether low- income
individuals can afford to dispose of
adulterated foods in their home when
necessary without having to make the hard
choice of eating it anyway. As well as, the
chances of food contamination and cross
contamination may become  higher
especially in the low socio-economic status
due to unsatisfactory environmental
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conditions, poor  personal  hygiene,
unhygienic preparation, storage and feeding
of foods. So, Lack of adequate food hygiene
may lead to food borne illness and death of
the older adults. Similar findings were
reported by Sseguya et al. (2018) and
Evans and Redmond (2018).

Additionally, the current study found
that more than half of the studied female
older adults had neutral perceived health
status. It may be explained that they had a
high impact on their life satisfaction and
may be benefit from education for safe
food handling and food hygienic practices
and, in turn, prevent some of the annual
foodborne illnesses. These results are
consistent with those of similar previous
studies (Young et al., 2017b; Taillie, 2018)
otherwise, the current study finding reveals
that around two thirds of the studied
female older adults had vision and hearing
problem, and more than one quarter of
them had reported a diabetic's diseases and
cardiovascular diseases. This finding may
be attributed to age related changes and
weakened immune systems such as
diminished capacity  or  physical
impairment, taking multiple medicines for
chronic diseases, this make them more
susceptible to foodborne illness. These
results provide both insights into the food
hygiene knowledge and practices for older
adults to protect them from food borne
diseases. These findings were supported by
the results of Fernandes et al. (2018) and
Vilar-Compte et al. (2017).

Moreover, the present study revealed
that more than three quarters of the female
older adults prepares and cooks the food by
their own. This may be due to; they took the
major responsibility for food preparation
and storage at home and their food handling
is fundamental in nature. Similar findings
were reported by Johannesson et al.
(2016).

Several studies had approved that the
educational programs provide opportunity
for the older adults to generate a better
understanding, raise their knowledge and



awareness about food hygiene and
foodborne illness. This knowledge can
play a positive role in decreasing food-
borne illness and can possibly be a useful
approach in keening of safe food
preparation practices which can help to
change their behaviors (Evans &
Redmond, 2016; McWilliams et al., 2017;

Evans & Redmond, 2018).

The same picture was portrayed in the
current study that cumulative findings
show, although more than three quarters of
the female older adults had information
about food hygiene mainly through internet
and social media, the majority of them had
poor food hygiene related knowledge
before health  teaching program
implementation. While, they achieved a
highly statistically significant difference
after application of the program and in the
follow up phase after one month. These
findings could be attributed to the effect of
health education program on the female
older adults, focuses on cross contamination
preventing and disinfection procedures,
safe times, temperatures for cooking and
storing food, foods that increase risk of
foodborne illness and groups at greatest risk
for foodborne disease. These results are
consistent with those of similar previous
studies (EKOS Research Associates,
2010; Rodrigues et al., 2017&Young et
al., 2017b) who reported that more
knowledge an older adults possessed, the
more positive, for changing their behavior
towards food hygiene and practices.

There is ample evidence that Locus of
control is an important aspect of
personality, it plays an important role in
health behaviors, which refers to how
strongly older adult believe they have taken
control over the situations as changing their
behavior to safe food handling and
experiences of safe food hygiene practices
that affect their lives. Locus of control
relates to the actual control beliefs about
outcomes and appears to be more constant
across changing
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behaviors and situations (Weimer et al.,
2017).

The result of the present study confirmed
the effectiveness of the health teaching
program on the studied female older adults’
own control regarding the internal locus of
control, food hygiene external locus of
control and their beliefs concerning chance
locus of control that revealed a significant
difference in the preprogram, post program
and follow up. The current findings drawn
that the majority of them take responsibility
for their lives and actions, they are more
empowered, helpful, and carefully work to
bring about positive change for protecting
themself from food poisoning and had a
personal responsibility for positive food
hygienic practice. This may be attributed to
the improvement of female older adults’
knowledge about safe food hygienic
handling and practices. This knowledge
could shape their perspectives and beliefs
toward safe food hygienic handling,
practices and to reduce the risks for food
borne illness. Also, they may be more
interested by knowledge gain from the
researcher that provide a booklet during
implementation of the program which make
the female older adult track their
achievements in best way. These findings
are consistent with the results of (Lee et al.,
2017; Adlakha & Chawla, 2018) who
found a high locus of control among their
study sample is associated with the
performance of a wide array of food
hygienic health protective behaviors.

Food hygiene related self-efficacy could
be accounted for female older adults' sense
of control or belief in their own ability to
change a behavior. The confidence in their
own ability, or self-efficacy, influence their
success in changing their Food hygiene
behavior. So, older adults’ self- confidence
played a major role when they converted
intentions into action. On the plus side, the
health teaching program accounted for
increases in the related mechanisms of self-
efficacy and locus of control through
positive food hygiene



beliefs and positive feelings of self-
efficacy. This can be explained by gaining
control over food hygiene handling and
practices (Pourhoseinzadeh et al., 2017;
Adlakha & Chawla, 2018).

This could explain the results of the
current study where the food hygiene
related self-efficacy of the female older
adults, during preprogram phase, was
particularly low. This may be due to low
confidence in their ability to perform a
correct food hygiene health behavior or
withdraw from an unhealthy food hygiene
behavior.  Along  with so, after
implementation of the program and after
one month follow, the present result showed
high self-efficacy among the female older
adults with the difference is statistically
significant between them. This may reflects
the significant effect of health teaching
program on the female older adults '
confidence regarding food hygiene self-
efficacy. Similar findings were reported by
(Ng et al.,, 2015; Young et al.,, 2017a;
Young et al., 2017b; Shamsalinia et al.,
2019; Thaivalappil et al., 2019) who found
that high self-efficacy among their
participant and increased in their ability to
successfully adopt the recommended health
behaviors to prevent the health threat after
food hygiene program that designed to
increase knowledge about food hygiene,
and emphasize on the importance of
adopting safe food handling practices.

In this context, the current study findings
reveal that the vast majority of the studied
female older adults had poor food hygiene
related practices include personal hygiene,
food purchasing, storage, preparation,
cooking, reheating and cooling before
program implementation, which
contributed to lack of knowledge, failure to
implement known food hygiene practices
due to cultural habit, may believe that food
handling behaviors they practiced were not
causing them to become ill, or may not be
aware that they are more vulnerable to
foodborne illness. However, the picture was
completely different after
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implementation of the program and in the
follow up phase, that less than two third of
them had achieved a good food practices
with a statistically significant difference.
The current result reflects significant effect
of health teaching program, feeling of high
self-efficacy and locus of control among the
studied female older adults play an
important role in enhancing the adoption of
adequate food hygienic practices for
attainment to these finding. They translate
their high knowledge about good food
handling practice. In the same line the
findings of (Moreira et al., 2018; Evans &
Redmond, 2019; Yap et al., 2019).

Lastly, the multivariate analysis logistic
regression in the current study revealed a
significant association between socio-
demographic factors and the studied female
older adults food hygiene knowledge, locus
of control, self-efficacy and practice as
dependent variable. It presents that the age
range from 65 to more than 70 years and the
level of preparatory education were the
most socio- demographic factors make the
female older adults more fold with poor
knowledge, low self-efficacy and poor
practice related to food hygiene. These may
be attributed to their aging process, low
personal responsibility for protecting
themself from food poisoning, while they
carefully work to bring about positive
change for protecting themself from food
poisoning after implementation of the
health teaching program. Moreover, The
logistic regression analysis reveals that the
married couple and second generations'
family were good protective locus of
control behaviors this may reflect to if the
female older adults is a close relative or
spouse, they are more likely to support the
individual in making healthier decisions for
food hygiene handling and practice. Else,
the pressure from a son, daughter, or spouse
creates stronger intent to engage in a
positive behavior. These results are
consistent with those of similar previous
studies (Young et al., 2017a; Adlakha &
Chawla, 2018).



Conclusion

Based on the results ofthe current study;, it
can be concluded that the food hygiene locus
of control, self-efficacy related to knowledge
and practice of all the studied female older
adults improved and achieved a highly
statistically significant differences after the
implementation of the food hygiene teaching
program and in the follow up phase than
before it. Additionally, the study findings
focus attention on a significant association
between socio-demographic factors and food
hygiene knowledge, locus of control, self-
efficacy and practice as dependent variable
among the studied female older adults.

Recommendation

The findings of the current study spotlight
on the following recommendations

e Continuing education efforts, attendance
for different health education classes
and updating of knowledge for older
adults about food hygiene to change their
behaviors related to certain cultures and
belief that may be responsible for
negative attitude towards it.

e Raising the knowledge about the
importance of practicing food hygiene
that should be committed from early
education by including it into the
national curriculum.

e Food hygiene program and training to
improve knowledge and practices for
food handlers, ensure that all the food
they sell is safe, an acceptable health
standard is maintained and food hygiene
risks are minimized.
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