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ABSTRACT
A diet with specific variety of food and drinks enhances physical
condition, prevents disease, and assists in keeping an individual
mentally and physically healthy. The global pandemic of coron-
avirus disease -2019 (Sars-Cov-2/Covid-19) has highlighted public
awareness of the importance of eating a nutritious diet to boost
immune defenses. This study aimed at exploring the awareness
of Jordanian population on the relationship between food intake
and immunity. A cross-sectional design was used to achieve the
aim of this investigation. The study targeted Jordanian popula-
tion (including 1024 participants residing in all Jordanian gover-
norates). Awareness of Jordanians was tested via a questionnaire
that was validated and tested for reliability (internal consistency).
The awareness is usually indicated by knowledge, attitudes, and
practices. The questionnaire was developed and introduced in the
Arabic language to accommodate Jordanian culture. Results of this
investigation showed that the survey tool was valid and reliable
(Cronbach’s-alpha value = 0.842). The mean, median, and mode
values for awareness score are ∼51, 52, and 56 out of 70 indicating
very good awareness of Jordanian population towards the rela-
tionship between food intake and immunity. It is recommended to
translate the survey tool used in this investigation into other lan-
guages and validate it. In addition, it is recommended to consume
healthy foods of Jordanian culture to boost immunity. Furthermore,
it is recommended to increase awareness regarding the correct and
fad information as well as the importance of vaccination role on
immunity via educators and family, health care team members,
magazines and newspapers, and social media.
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1 INTRODUCTION
Many studies suggest that a balanced diet involves certain food
groups in specific amounts and proportions to meet the require-
ments for energy, proteins, minerals, and vitamins, while a diet
is a specific variety of food and drink that is frequently eaten by
a person to enhance one’s physical condition, prevent or treat a
disease, and thus assist in keeping an individual mentally and physi-
cally healthy [1]. The global pandemic of coronavirus disease -2019
(Sars-Cov-2/Covid-19) has highlighted public awareness of the im-
portance of eating a nutritious diet to boost immune defence [2].
To the best of the investigators’ knowledge, this is the first study
that investigated knowledge, attitudes, and practices of Jordanians
related to the effect of food on immunity

2 SUBJECTS AND METHODS
The study participants were conveniently selected to be adult Jor-
danians of both genders residing in all Jordanian governorates. The
survey tool was developed using the concepts of immunity, food,
information, beliefs, and behaviors. In addition, 20 Jordanian adults
of both genders (18 females and 2 males) aged 18-88 years were
pilot surveyed (17th - 22nd February 2021) about what they know
about the foods that affect immunity either positively or negatively.
Results of this pilot study, related literature, as well as concepts
(information about food and immunity, beliefs, and practices) were
used to formulate the questionnaire. The questionnaire was val-
idated by a panel of experts (3 professors in nutrition and food
technology as well as a specialist in social science). To finalize the
questionnaire, it was pilot tested by a group of adults (14 females
and 2 males) to ensure the clarity of questions. All of the notes
of the expert panel and pilot study participants were taken into
consideration. The questionnaire contains 4 parts i.e., sociodemo-
graphic characteristics (gender, age, nationality, education level,
specialty, country and governorate of residence, and household in-
come), 4 knowledge questions, 5 attitude questions, and 10 practice
questions related to the relationship between food and immunity.
All questions were of the closed-ended types to facilitate answering
and scoring. Knowledge questions included asking about the effect
of certain nutritional factors on immunity including breastfeed-
ing, obesity, underweight, anemia, antioxidants, food additives and
preservatives, Zn, vitamins A, C, B12, B6, and D, vitamin C sup-
plements, ingesting vitamins and minerals in amounts higher than
the recommendations, and well-balanced diet. Attitude questions
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included asking about beliefs related to the effect of certain foods
and/or dietary factors on immunity including dates, garlic, fenu-
greek, sugar, honey, pickles, nuts (such as almonds, walnuts, and
cashews), ginger, soft drinks, split lentils, luncheon meat, fish and
tuna, sweetened juices, eggs, potato chips, yogurt, cinnamon, red
meat (beef meat/lamb meat), olive oil, onions, pastries, broccoli, fast
food, mulberry (Morus nigra), black cumin seeds (Nigella sativa),
cherry, licorice root, dark chocolate, grapes, sausages, bell pepper
(red, green, or yellow), apples, energy drinks, apricot, parsley, hot
drinks (like anise, green and red tea), losing weight, and healthy
food in comparison with vaccination. Practice questions included
asking about related behaviors such as reading and seeking the
related information to food and immunity, using nutritional sup-
plements (iron, zinc, vitamin D, and B12) to boost immunity, eating
main meals at home, eating fruits and vegetables, junk foods, frying
foods at home, and eating sweets during the pandemic of COVID-19.
The survey tool was introduced into Google Forms®and distributed
via social media to a convenient sample of 1024 participants rep-
resenting the population of Jordan of all Jordanian governorates.
Distributing of the survey was in the era of COVID-19 (March,
2021). Respondents were consented prior to participation in this
research. The implementation of this research was approved by the
institutional review board (IRB) at the University of Petra (Decision
number 1Q/4/2021).

To evaluate the awareness, each correct answer of the knowledge
and attitude questions was given a score of 1 while correct answers
of practice questions were given a score of 2. The total full score
of knowledge, attitudes, and practice questions were 15, 39, and
16 respectively. The total full score of the questionnaire was set
to be 70. The total scores of 57-70, 43-56, 29-42, 15-28, and 0-14
were considered to indicate excellent, very good, good, fair, and
poor awareness, respectively. All answers were coded for statistical
analysis by the statistical package system for social sciences®(SPSS)
version 26. Reliability was evaluated by internal consistency testing
using Cronbach’s alpha test [3]. Frequencies, as well as percentages
of each answer as well as the score categories, were calculated [4].

3 RESULTS AND DISCUSSION
The reliability of the questionnaire was tested by examining internal
consistency yielding Cronbach’s alpha value of 0.842. Thus, to the
best of the investigators’ knowledge, the survey tool represents the
only validated reliable tool to examine knowledge, attitudes, and
practices of Arabic language speakers regarding the relationship
between food intake and immunity.

In relation to the demographic characteristics, the study partic-
ipants were adult (18-24 years) (41.1%) female (81.2%) Jordanians
(89%), living in Amman (85%), the capital city of Jordan. Most (70.8%)
of the study participants were educated (had bachelor degree). In
addition, most of them (38%) had a household income of 200-800
JOD (282-1128 USD) and specialized/work in non-medical sectors
(66.2%). Despite the fact that the current study participants were
selected conveniently, the sample demographic characteristics rep-
resent the population of Jordan in terms of age, educational level,
household income, and profession. The population of Jordan is con-
sidered a youth [5–7], educated [5, 7], and of low middle income [8].
Our result that the questionnaire was answered more commonly

by females is not surprising. Usually, women respond more to diet
and health surveys [9–11]. This is probably because they usually
take the leadership role of the household [12] and responsible for
the household diet and nutrition accordingly [13, 14].

The knowledge score of the study participants ranged between
0-15 out of 15. About half of Jordan population (42.2%) scored 13-15
in knowledge questions indicating excellent knowledge while 1.8%
of the study participants scored 0-3 indicating poor knowledge.
Interestingly, 30.6%, 14.7%, and 10.7% of Jordan population showed
very good, good, and fair knowledge related to the relationship
between food and immunity. These scores are not surprising since
most of the study participants were educated and working.

With reference to Jordanian population knowledge about the
relationship between food intake and immunity, the mean, me-
dian, and mode score values are 11, 12, and 13 out of 15 indicating
very good knowledge. Most of the study participants answered
correctly when asked about the effects of breastfeeding (90.7%),
extreme body weight changes (whether increasing or decreasing)
(84.6% and 70% respectively), anemia (89.6%), Zn (71.5%), vitamins
A (71.4%), C (79.8%), B12 (72.1%), B6 (68.4%), and D (77.6%), an-
tioxidants (60.1%), food additives and preservatives (74.8%), foods
containing amounts of vitamins and minerals higher than the rec-
ommendations (71.4%), and well-balanced diet on immunity (99.1%).
Most Jordanians (84.1%) answered the question related to the effect
of vitamin C supplements on cold and flu negatively (either incor-
rectly or didn’t know the correct answer). Actually, research doesn’t
support the belief that vitamin C supplements can treat, relieve,
or even prevent common cold [15]. In this regard, our results are
similar to those found by Al-Shimmari et al. [16] and opposite to
those found by Abida et al. [17], Qidwai et al. [18], and Basheer et al.
[19]. It is, thus, recommended to raise the awareness of Jordanians
regarding to the fad that vitamin C supplements treat cold and flu.

With relation to the study participants’ attitudes towards the
relationship between food intake and immunity, the mean, median,
and mode score values were ∼30, 32, and 35 out of 39 indicating
very good attitudes. The study population was asked about their
attitudes in terms of the general effect of food, the effect of spe-
cific foods on the immunity (dates, garlic, fenugreek, sugar, honey,
nuts, ginger, carbonated beverages, lentils, mortadella, fish and
tuna, sweetened juices, eggs, chips, yogurt, cinnamon, red meat,
olive oil, onion, pastries, broccoli, fast foods, berries, black cumin
seeds, cherries, licorice, dark chocolate, grapes, sausages, colorful
sweet pepper, apples, energy drinks, apricots, parsley, hot drinks).
Most of the study population answered correctly when they was
asked about their attitudes in terms of the general effect of food
(93.3%), the effect of specific foods on the immunity: dates (93.1%),
garlic (96.9%), fenugreek (69.5%), sugar (81.3%), honey (91.8%), nuts
(87.3%), ginger (92.2%), carbonated beverages (91.2%), lentils (73.9%),
mortadella (68.2%), fish and tuna (93.6%), sweetened juices (82.3%),
eggs (89.8%), chips (81.0%), yogurt (82.3%), cinnamon (80.8%), red
meat (73%), olive oil (92.4%), onion (94.4%), pastries (45.2%), broccoli
(90.3%), fast foods (88.3%), berries (82.7%), black cumin seeds (86.7%),
cherries (80%), licorice (46%), dark chocolate (62.1%), grapes (79%),
sausages (66.4%), colorful sweet pepper (92.2%), apples (94.1%) en-
ergy drinks (5.4%), apricots (83.5%), parsley (84.1%), and hot drinks
(79.9%). In addition, when Jordanians were asked about their at-
titudes in relation to reducing their body weight and immunity,
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84% answered that immunity will not be affected if they reduce
their body weight. Surprisingly, most (83.2%) of the study partici-
pants’ attitudes towards vaccination were negative. Only 16.8% of
Jordanians believe that vaccination affects immunity better than
healthy food intake while about double of the former percentage
(38.5%) believe that healthy diet has better effect on immunity. In
addition, 3.9% of Jordanians didn’t believe anything in relation to
better effect (whether healthy food or vaccination) on immunity.
Our results are consistent with those found by Al-Elimat et al. [20]
who found fairly low public acceptability of COVID-19 vaccines
among Jordanian population. Jordanian population needs, thus,
much more awareness regarding to the importance of vaccination
on immunity.

On the other hand, when asked about their attitudes towards
the effect of pickles on immunity, 48.8% answered incorrectly (i,
e. pickles affect immunity negatively). Indeed, moderate intake of
pickles enhances immunity due to the stimulation of beneficial
bacteria and natural killer cells [21]. It should be emphasized that
moderate intake of pickles is recommended to enhance immunity
only in people who are not prohibited from eating high salt foods
such as people with hypertension and cardiovascular diseases [22].
Within the same context, it is recommended to increase the aware-
ness of Jordanians about the positive effect of pickles in enhancing
immunity.

Within the same line, Jordanians mentioned that the trustable
sources of having information about the relationship between food
and immunity are the health care team members (physician, nurse,
pharmacists, and dietitians), internet webpages such as google®and
yahoo®, social media, books and scientific articles, family members,
television programs, neighbors and friends, folks medicine, maga-
zines and newspapers. These trustable sources should be utilized
by policymakers, educators, and legislatives to increase awareness
of Jordanians in terms of the relationship between food intake and
immunity. Knowledge affects attitudes [23]. This is reflected by the
result that about half (40.4%) of the study participants showed very
good attitudes (score 25-32).

The mean, median, and mode score values Jordanians’ practice
scores towards food and immunity are ∼10, 10, and 10 out of 16,
respectively, indicating very good practices. Within the practice
context, Jordanians increased reading about immunity (67.1%), in-
gestion of dietary supplements (such as vitamin C, omega-3, fish
oil, the vitamins B12 and D) to increase their immunity (72.9%), pe-
riodically checked their blood levels of Fe, Zn, the vitamins B12 and
D (53.1%), choose fresh instead of canned foods (67.7%), increased
their intake of fruits and vegetables (62.7%), ate their main meals at
home, stopped eating fast foods to a certain extent, frying foods at
home (64.1%), stopped eating fast foods to a certain extent (37.5%),
frying foods at home (73.7%), and reduced their intake of sweets
(such as biscuits, doughnuts, and the Arabic sweet Knafeh) (29.6)
during the pandemic of COVID-19.

Behaviors are practices that are usually based on humans’ knowl-
edge as well as attitudes [23]. About 1/5th of Jordan population
(18.7%) scored between 13-16 in the practice questions while most
(36.8%) of the study participants showed very good practices (score
of 10-12). In addition, about 1/3rd (30.4%) of Jordan population
exhibited good practices (score of 7-9). Furthermore, only 2.4% of
the study sample showed poor practices related to the relationship

between food intake and immunity. All-in-all, the mean, median,
and mode values for total score are ∼51, 52, and 56 out of 70 indi-
cating very good awareness of Jordanian population towards the
relationship between food intake and immunity.

4 CONCLUSION
In conclusion, Jordanians exhibited very good awareness towards
the relationship between food intake and immunity. The awareness
is indicated by knowledge, attitudes, and practices.

5 RECOMMENDATIONS
It is recommended to translate the survey tool used in this inves-
tigation into other languages and to validate it. In addition, it is
recommended to consume healthy foods of Jordanian culture to
boost immunity and to increase awareness regarding food intake
and immunity and the related fads. Furthermore, the importance of
vaccination should be emphasized. Suggested education tools are
educators and family health care team members, magazines and
newspapers, and social media.
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