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ABSTRACT

Submission Date:

2025-01-06 Background: Despite the known health risks associated with the reuse of repeatedly

heated cooking oil (RHCO), limited research exists on the knowledge, attitudes, and
practices of the Egyptian population regarding this issue. Objective: To assess RHCO
knowledge, attitudes, and practices among Egyptian public. Method: A cross-
sectional design was implemented using an online survey, which was distributed
through social media. A total of 440 participants were recruited using a convenience
sampling. Data on socio-demographic factors, knowledge, attitudes, and practices
were collected using a validated questionnaire. Results: The average age of
participants was 40.8+12.5 years. The majority were female (83.4%), married
(75.3%), residing in urban areas (92%), and highly educated (88.4%). Most
participants (82.5%) acknowledged that repeatedly heating cooking oil reduces its
quality, with 88% aware of the associated health risks, including cancer and
hypertension. While 90.4% supported reducing RHCO use, only 19.1% never reused
oil, and practices varied widely. The attitude score was good in 45.5% of the
Awareness; Health participants, fair in 54.0%, and poor in 0.5%. Significant correlations were observed
risks; Public health; between attitude scores and socio-demographic factors, such as residence, education,
Egypt and income. Additionally, gender, residence, and employment status significantly
influenced oil reuse practices. Conclusions: Despite high awareness of the health
risks of RHCO, a significant proportion of participants continued to reuse cooking oil
for economic and practical reasons. A clear gap exists between knowledge and
practice regarding RHCO use in Egypt. Public health interventions should increase
awareness, particularly among lower-income and less-educated populations, and
offer cost-effective alternatives.
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INTRODUCTION

Reusing cooking oils for successive frying rounds is
a widespread practice, both commercially and
domestically, aimed at cost reduction.”> However,
subjecting oils to high temperatures (160°-190°C)
over prolonged durations makes them vulnerable to
thermal oxidation, hydrolysis, and polymerization.

These processes may induce changes in fatty acid
configuration from cis to trans isomers and the
accelerated formation of oxidized and polymerized
lipid species within the frying medium.
Consequently, reheated oils exhibit altered
characteristics, such as darkened color, increased
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Table 1: Socio-demographic characteristics of the
study participants (n = 440)

n %
Age in years
Mean + SD 40.8 £ 12.5
Range 18-80
Gender
Male 73 16.6
Female 367 83.4
Residence
Urban 405 92.0
Rural 35 8.0
Educational level
Illiterate 11 2.5
Basic education 12 2.7
Secondary education 28 6.4
University and 389 88.4
postgraduate
Working status
Working 256 58.2
Not working 50 11.4
Student 134 30.4
Marital status
Married 331 75.3
Single 85 19.3
Widowed 12 2.7
Divorced 12 2.7
Family income per month
(Egyptian Pound)
<2000 10 2.3
2000 - <5000 68 15.5
5000 - <8000 53 12.0
8000 - < 10000 66 15.0
= 10000 243 55.2

Data were presented as number and percentages, unless
mentioned otherwise. SD, standard deviation.

viscosity, foaming, and a reduced smoke point,
rendering them unsuitable for consumption.3
Repeatedly heated cooking oil (RHCO) refers to
using cooking oil multiple times for frying or other
cooking methods, where the oil is subjected to heat
and then allowed to cool before being reused.* The
reheating of cooking oils may release various
substances with potential mutagenic, carcinogenic,
and genotoxic effects."> Several animal and human
studies have underscored the adverse health
outcomes associated with the consumption of
RHCO, including cardiovascular diseases,”
endothelial dysfunction,® elevated blood pressure,®*°
hepatic  toxicity,> elevated LDL and lipid
peroxidation,” atherosclerosis,”” and
cancers.">'3

various

Despite the known health risks associated with the
use of RHCO, there exists a gap in understanding the
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knowledge, attitudes, and practices of the Egyptian
population regarding this cooking habit. While
studies have examined the effects of RHCO
consumption on health outcomes, there is limited
research focusing on public awareness and
behaviors surrounding its use, with most studies
targeting food outlet operators as their primary
demographic.’>® A study conducted in Malaysia
among night market food outlet operators showed
that most respondents had a moderate or low level
of knowledge regarding this issue, with most
respondents (63.0%) admitting that they had used
cooking oil repeatedly.” A study conducted in
Pakistan found that despite most respondents being
aware of the hazards of reused cooking oil, 42.9%
reused the same cooking oil twice, and 57.1% mixed
oils.’®

The objective was to assess RHCO knowledge,
attitudes, and practices among Egyptian public. This
study addresses this gap by comprehensively
assessing Egyptians' knowledge, attitudes, and
practices concerning using RHCO for frying. By
exploring these factors, we aimed to provide insights
into public awareness of the health risks associated
with RHCO and inform potential interventions to
promote safer cooking practices and improve public
health outcomes in FEgypt. Through this
examination, we can better understand the cultural
and cooking practices surrounding frying oil usage
and contribute to efforts to mitigate the health
impacts of RHCO consumption within Egyptian
society.

METHODS

The current study is an exploratory cross-sectional
study conducted among a sample of the Egyptian
population to assess their knowledge, attitudes, and
practices toward RHCO usage. Data were collected
over three months, from October 1, 2023, to
December 31, 2023. The research was conducted
following the Checklist for Reporting Results of
Internet E-Surveys guidelines for the online survey
and the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
Statement guidelines for reporting observational
studies.'?*° Target participants were chosen to meet
the following criteria: (i) they must be Egyptian, (ii)
they should be adults (18 years or older), and (iii)
they needed to be willing to participate.

Sample size and sampling technique: The "self-
selection web-based questionnaire” convenience
sampling method was employed, with researchers
distributing the questionnaire link via Facebook and
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Table 2: Distribution of knowledge assessment items and knowledge scores regarding using repeatedly heated
cooking oil for frying among study participants (n = 440)

Incorrect
Correct answer answer/lack of
knowledge
Knowledge items
1. The quality of cooking oil remains the same regardless of how man
quatty 8 8 Y 363 (82.5%) 77 (17.5%)

times it is reused for frying.

2. Cooking oil can be used many times for frying and discarded only

when it turns dark.

3. There will be a loss of nutrients in the repeatedly heated cooking oil

used for frying.

4. The type of cooking oil does not influence the type of by-products

produced by the RHCO.

5. Does RHCO for frying cause harmful health effects?

300 (68.2%) 140 (31.8%)

307 (69.8%) 133 (30.2%)

235 (53.4%) 205 (46.6%)

387 (88.0%) 53 (12.0%)

Knowledge score

Poor knowledge
Fair knowledge
Good knowledge

74 (16.8%)
96 (21.8%)
270 (61.4%)

Data were presented as number and percentages. RHCO: repeatedly heated cooking oil.

WhatsApp, Egypt's most widely used social media
platforms. The administrators of these groups were
contacted to obtain permission to distribute the
survey. The survey link was posted with a positive
statement about its purpose and one of the
researchers' contact details. The questionnaire was
made publicly accessible,
participate.

OpenEpi was used to calculate the required sample
size.* The sample size was calculated assuming that
the prevalence of knowledge toward RHCO usage is
42.9%. ** With a precision level of 5%, a 95%
confidence interval, and 80% power, the minimum
number of participants needed was 370. To account
for the likelihood of nonresponse, an additional 20%
was added, bringing the finalized sample size to an
estimated total of 440.

Study tools: A Google Form was developed, and
individuals were encouraged to complete and submit
their responses. The survey included the following
components: (1) Socio-demographic characteristics:
age, sex, residence (rural or urban), occupation,
education, marital status, family income, and the
most frequently used type of cooking oil for frying.
(2) Knowledge of study participants regarding
repeated oil usage, assessed through five closed-
ended questions with response options of yes, no, or
do not know. (3) Attitudes of study participants
toward repeated oil usage, evaluated using four

allowing anyone to

closed-ended questions with response options of
strongly agree, agree, neutral, disagree, or strongly
disagree. (4) Practices related to repeated oil usage,
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assessed through seven questions. (5) Knowledge
sources, evaluated based on various options,
including scientific websites, colleagues and/or
healthcare providers, television, radio, the internet,
social media, newspapers, and others. Questions in
these sections were sourced from existing
literature.** The data collection instruments were
tested on 10% of the total sample size beyond the
actual sample. Necessary modifications were
applied, such as deleting questions like "Did you use
the oil frequently for cooking?" The questionnaire
content was validated by four faculty members
specializing in Public Health, and appropriate
modifications were performed. A Cronbach's alpha
reliability test was conducted for various sections of
the questionnaire and the overall instrument,
yielding the following values: knowledge section =
0.86, attitude section = 0.80, practice section = 0.77,
and overall questionnaire = 0.75.

Statistical analysis: Data was entered using SPSS
(statistical package for social sciences) version 28.0
(IBM, SPSS, USA). Categorical variables were
expressed as proportions and percentages, and the
chi-square test was applied. Quantitative variables
were assessed for normality and expressed as mean
and standard deviation. All tests were two-tailed,
and a p-value < 0.05 was considered statistically
significant. Regarding knowledge of repeatedly
heated cooking oil, responses were scored as follows:
"No" and "I do not know" = o, "Yes" = 1. The total
score was 6, with a possible range of 0-6.
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Table 3: Distribution of attitude assessment items and attitude scores regarding using repeatedly heated cooking oil

for frying among study participants (n = 440)

1 §
SFrong y Disagree Neutral Agree Strongly
disagree agree
Attitude items
. ing RHCO to fry food i d
1. Using RHCOto fry food is a goo 112 (25.5%) 139 (31.6%) 86 (19.5%) 76 (17.3%) 27 (6.1%)

practice as it saves costs.
2. The use of RHCO to fry food

should be reduced. 2 (0:5%)
3. Tam willing to pay more money
purchasing cooking oil to avoid 4 (0.9%)
its repeated heating.
4. More information about the
health hazards of RHCO should 0 (0.0%)

be distributed.

10 (2.3%)

49 (11.1%)

0 (0.0%)

30 (6.8%) 196 (44.5%) 202 (45.9%)

122 (27.7%) 158 (35.9%) 107 (24.3%)

18 (4.1%) 132 (30%) 290 (65.9%)

Attitude score

Good attitude
Fair attitude
Poor attitude

200 (45.5%)
238 (54.0%)
2 (0.5%)

Data were presented as number and percentages. RHCO: repeatedly heated cooking oil.

Participants scoring between 5 and 6 (> 75%) were
categorized as having "good" knowledge, those
scoring 4 (> 50%) were classified as "fair," and
those scoring 0-3 (< 50%) were deemed "poor."*
For the attitude section, the highest score was 5 for
"strongly agree" and 1 for "strongly disagree." The
maximum total score was 20, ranging from 4-20.
Participants scoring between 16 and 20 (> 75%)
were categorized as having a "good" attitude, those
scoring between 11 and 15 (> 50%) were classified
as "fair," and those scoring 4-10 (< 50%) were
identified as "poor."*3

In the practice section, each participant was allowed
to choose one answer for the first and second
questions, which was presented as no (%). For
methods used to maintain the quality of cooking oil,
points were assigned as follows: "Never" = o and
"Always" = 4. The total score was 20, with a possible
range of 0-20. Participants scoring between 16 and
20 (> 75%) were categorized as frequent users
demonstrating good practices, those scoring
between 11 and 15 (> 50%) were classified as
occasional users, and those scoring 0-10 (< 50%)
were identified as rare users.”® A higher score
reflected better practice, while a lower score
indicated poor practice.

RESULTS

A total of 440 participants were enrolled in this
study. The participants' ages ranged from 18 to 80
years, with a mean age of 40.8 + 12.5 years. The
majority were female (367, 83.4%), residing in
urban areas (405, 92%), married (331, 75.3%), and
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highly educated (389, 88.4%). More than half of the
participants (256, 58.2%) were employed, and 243
(55.2%) had a monthly income exceeding 10,000
Egyptian pounds (Table 1). As shown in Figure 1,
sunflower oil was the most used cooking oil for
frying (218, 49.5%).

Regarding participants' knowledge of using RHCO
for frying, the majority (362, 82.5%) disagreed that
the quality of cooking oil remains unchanged
regardless of reuse. More than two-thirds (300,
68.2%) rejected the notion that cooking oil can be
reused for frying and discarded only when it turns
dark. Additionally, 307 (69.8%) agreed that
repeated frying oil heating leads to nutrient loss.
More than half (235, 53.4%) recognized that the by-
products generated from repeatedly heating cooking
oil vary depending on the type of oil used. The
majority (387, 88%) acknowledged the harmful
health effects of using RHCO (Table 2).

As demonstrated in Figure 2, 258 (58.6%) and 114
(25.9%) associated RHCO with cancer and
hypertension, respectively. Overall, nearly two-
thirds of participants (270, 61.4%) had good
knowledge, 96 (21.8%) had fair knowledge, and 74
(16.8%) had poor knowledge. Figure 3 presents the
sources of knowledge about RHCO among
participants, with the internet being the most
frequently cited source (126, 28.6%).

Table 3 presents participants' attitudes and attitude
scores regarding using RHCO for frying. More than
half of the participants (251, 57.1%) did not consider
using RHCO for frying food a good practice despite
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Table 4: Distribution of practice assessment items and practice scores regarding using repeatedly heated cooking

oil for frying among study participants (n = 440)

Practice items

Never

Sometimes Usually Always

1. Methods attempted in order to maintain the
quality of cooking oil:

Using fresh oil for frying every time

Maintaining a small flame while frying

Using stainless steel frying utensils

Storing oil in a stainless steel or glass container
after usage

Filtering the oil to catch any food particles or
foreign matter

63 (14.3%)
106 (24.1%)
164 (37.3%)

206 (46.8%)

127 (28.9%)

88 (20.0%)
32 (7.3%)
80 (18.2%)

110 (25.0%)
105 (23.9%)
91 (20.7%)

179 (40.7%)
197 (44.8%)
105 (23.9%)

102 (23.2%) 75 (17.0%) 57 (13.0%)

118 (26.8%) 96 (21.8%) 99 (22.5%)

2. How many times do you use the same cooking
oil to fry food before discarding it?

One-time
Twice
Three-times

84 (19.1%)
179 (40.7%)
114 (25.9%)

More than 3 times 40 (9.1%)
I continue to reuse it until the color of oil becomes
. 23 (5.2%)

dark, regardless of how many times

3. What do you do with the remaining oil after
frying?
I dispose of it and use new oil next time 301 (68.4%)
I use it until it is finished from the frying pan 23 (5.2%)
I top up the remaining oil with fresh, unused oil 28 (6.4%)

I filter the remaining oil and top it up with fresh,
unused oil

88 (20.0%)

Practice score

Good practice
Fair practice
Bad practice

35 (8.0%)
195 (44.3%)
210 (47.7%)

Data were presented as number and percentages.

its cost-saving benefits, and 265 (60.2%) expressed
a willingness to pay more for cooking oil to avoid
repeated heating. The majority (398, 90.4%)
believed that RHCO usage should be reduced, and
422 (95.9%) emphasized the need for greater
dissemination of information about its health
hazards. Overall, 200 (45.5%) had a good attitude
score, 238 (54.0%) had a fair attitude, and only 2
(0.5%) had a poor attitude.

Regarding participants' practices, only 84 (19.1%)
reported never reusing cooking oil. Among those
who frequently reused cooking oil, 179 (40.7%) used
it twice, 114 (25.9%) used it three times, 40 (9.1%)
used it more than three times, and 23 (5.2%)
continued using it until the oil turned dark,
regardless of the number of times. About two-thirds
of the participants (301, 68.4%) discarded the
remaining oil after frying, 116 (26.4%) added fresh
unused oil to the remaining oil, whether filtered or
not, and 23 (5.2%) continued using it until it was
entirely consumed in the frying pan. Participants

employed various methods with different
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frequencies to maintain the quality of cooking oil.
Based on the practice score, 210 (47.7%) were
classified as poor users, 195 (44.3%) as fair users,
and 35 (8%) as good users (Table 4).

No significant differences were observed between
participants' knowledge scores and socio-
demographic characteristics (Table 5). However,
significant relationships were identified between
participants' attitude scores and their residence,
educational level, marital status, and family income
(Table 6). Additionally, significant associations were
found between participants' practice scores and
their age, gender, and employment status (Table 7).

DISCUSSION

The present study revealed that although most
participants had good knowledge regarding reusing
RHCO and its potential health risks, their attitudes
and practices were inconsistent. While most believed
RHCO use should be reduced, only 19.1% reported
never reusing cooking oil.
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Table 5: Relationship between knowledge scores regarding using repeatedly heated cooking oil for frying and socio-

demographic characteristics of the study participants

kn:v(\)r;)er dge Fair knowledge Good knowledge p-value
Gender
Male 12 (16.4%) 13 (17.8%) 48 (65.8%) 0.557
Female 50 (14.1%) 83 (23.4%) 222 (62.5%)
Residence
Urban 54 (13.7%) 88 (22.3%) 252 (64.0%) 0.258
Rural 8 (23.5%) 8 (23.5%) 18 (52.9%)
Working status
Working 38 (15.1%) 58 (23.1%) 155 (61.8%)
Not working 5 (10.2%) 11 (22.4%) 33 (67.3%) 0.896
Student 19 (14.8%) 27 (21.1%) 82 (64.1%)
Educational level
Illiterate 1(9.1%) 3 (27.3%) 7 (63.6%)
Basic education 1 (9.1%) 2 (18.2%) 8 (72.7%) 0.328
Secondary education 4 (16.7%) 10 (41.7%) 10 (41.7%)
University and post-university 56 (14.7%) 81 (21.2%) 245 (64.1%)
Marital status
Married 48 (14.8%) 72 (22.2%) 204 (63.0%)
Single 10 (12.3%) 19 (23.5%) 52 (64.2%) 0.327
Widowed 0 (0.0%) 4 (36.4%) 7 (63.6%) ’
Divorced 4 (33.3%) 1(8.3%) 7 (58.3%)
Family income per month (Egyptian
Pound)
<2000 2 (22.2%) 3(33.3%) 4 (44.4%)
2000 - < 5000 9 (13.6%) 12 (18.2%) 45 (68.2%)
5000 - < 8000 8 (15.1%) 15 (28.3%) 30 (56.6%) 0.685
8000 - < 10000 9 (15.3%) 17 (28.8%) 33 (55.9%)
> 10000 34 (14.1%) 49 (20.3%) 158 (65.6%)

Data were presented as number and percentages.

Many participants reused oil multiple times,
highlighting a gap between knowledge and behavior.
Despite recognizing the associated health risks, they
continued reusing oil for practical reasons, such as
cost-saving.

These findings align with previous research. For
example, a study by Abdullah et al.** assessed the
awareness levels of Kuala Lumpur residents
regarding RHCO use, revealing moderate overall
awareness, with higher levels among individuals
with more outstanding education and income.
Similarly, Sivananthan et al.** found that many food
outlet operators in Raub, Pahang, were unaware of
RHCO's dangers despite a small, informed minority.
These results underscore a recurring issue in
research: awareness often does not translate into
significant behavioral changes.?>

In both this and comparative studies, cost and
convenience drive the continued use of RHCO
despite awareness of its associated health risks, such
as cancer and cardiovascular diseases. Differences in
knowledge and practices across socio-demographic
groups, particularly in education and income,
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further reinforce this trend. Individuals with lower
incomes or educational levels may prioritize cost-
saving over health concerns, contributing to the
knowledge-practice gap.

A significant portion of participants (57.1%) rejected
the notion that RHCO use is cost-effective, and
60.2% expressed willingness to spend more on fresh
oil to avoid reusing it, indicating a generally negative
attitude toward RHCO use. Nevertheless, 80.9% of
participants continued reusing oil, with 40.7%
reusing it twice, highlighting the challenge of
translating knowledge into behavior. This
disconnect may stem from economic constraints,
cultural norms, or limited alternatives for some
households.?

The study found that attitudes were significantly
influenced by factors such as residence, education,
and income. Participants in urban areas with higher
education and income tended to avoid RHCO reuse,
suggesting that socioeconomic status shapes
individuals' attitudes and practices. Those with
greater resources are better positioned to refrain
from reusing oil.
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Table 6: Relationship between attitude scores regarding using repeatedly heated cooking oil for frying and socio-

demographic characteristics of the study participants

Poor attitude Fair attitude Good attitude p-value
Gender
Male 0 (0.0%) 36 (49.3%) 37 (50.7%) 0.524
Female 2 (0.5%) 202 (55.0%) 163 (44.4%) )
Residence
Urban 2 (0.5%) 209 (51.6%) 194 (47.9%) 0.002*
Rural 0 (0.0%) 29 (82.9%) 6 (17.1%)
Working status
Working 2 (0.8%) 137 (53.5%) 117 (45.7%)
Not working 0 (0.0%) 26 (52.0%) 24 (48.0%) 0.788
Student 0 (0.0%) 75 (56.0%) 59 (44.0%)
Educational level
Illiterate 0 (0.0%) 10 (90.9%) 1(9.1%)
Basic education 0 (0.0%) 11 (91.7%) 1(8.3%) 0.017*
Secondary education 0 (0.0%) 18 (64.3%) 10 (35.7%)
University and post-university 2 (0.5%) 199 (51.2%) 188 (48.3%)
Marital status
Married 1(0.3%) 174 (52.6%) 156 (47.1%)
Single 0 (0.0%) 52 (61.2%) 33 (38.8%) N
Widowed 0 (0.0%) 7 (58.3%) 5 (41.7%) 0003
Divorced 1(8.3%) 5 (41.7%) 6 (50.0%)
Family income per month (Egyptian
Pound)
<2000 0 (0.0%) 7 (70.0%) 3 (30.0%)
2000 - < 5000 0 (0.0%) 45 (66.2%) 23 (33.8%)
5000 - < 8000 0 (0.0%) 29 (54.7%) 24 (45.3%) 0.006*
8000 - < 10000 2 (3.0%) 40 (60.6%) 24 (36.4%)
> 10000 0 (0.0%) 117 (48.1%) 126 (51.9%)

Data were presented as number and percentages. *P-value < 0.05 is considered significant.

A review by Nayak et al.*” highlighted the
widespread practice of reusing frying oil despite
known health risks. In Malaysia, repeatedly heating
cooking oil remains common, potentially leading to
harmful lipid oxidation and cardiovascular issues.
Public awareness of these risks is moderate to low,
with many continuing the practice despite
acknowledging its harm."”** Education and income
levels correlated with higher awareness,
emphasizing the need for more aggressive public
education campaigns to address RHCO use.

The study sample was predominantly female, highly
educated, and residing in urban areas (92%), factors
likely influencing the high levels of awareness and
negative attitudes toward RHCO. The high education
level of the participants may explain why 88%
acknowledged the health hazards of RHCO use, as
education often correlates with higher health
literacy.?® Additionally, urban residents may have
better access to health information, contributing to
the widespread awareness observed in the study.
Significant relationships were found between
attitudes and factors such as residence, education,
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Figure 1. Distribution of different types of cooking
oils used by study participants for frying (n = 440)

marital status, and income, while practice scores
were associated with gender, residence, and
employment status. These findings suggest that
public health interventions should consider socio-
demographic factors. Health campaigns aimed at
reducing RHCO use could prioritize less-educated
and rural populations with limited access to health
information.*

The internet emerged as the most common source of
information on RHCO (28.6% of participants),
highlighting the potential of digital platforms for



Fatma Mohamed Hassan, et a/

Public awareness of repeatedly heated cooking oil

EJCM, 2025,;43(4):284 -293

Table 7: Relationship between practice scores regarding methods employed to maintain the quality of cooking oil
and socio-demographic characteristics of the study participants

Poor practice Fair practice Good practice p-value
Gender
Male 8 (11.0%) 45 (61.6%) 20 (27.4%) < 0.001*
Female 27 (7.4%) 150 (40.9%) 190 (51.8%) )
Residence
Urban 35 (8.6%) 184 (45.4%) 186 (45.9%) 0.019*
Rural 0 (0.0%) 11 (31.4%) 24 (68.6%)
Working status
Working 15 (5.9%) 108 (42.2%) 133 (52.0%)
Not working 6 (12.0%) 33 (66.0%) 11 (22.0%) 0.002*
Student 14 (10.4%) 54 (40.3%) 66 (49.3%)
Educational level
Illiterate 0 (0.0%) 3 (27.3%) 8 (72.7%)
Basic education 0 (0.0%) 5 (41.7%) 7 (58.3%) 0.126
Secondary education 1 (3.6%) 8 (28.6%) 19 (67.9%)
University and post-university 34 (8.7%) 179 (46.0%) 176 (45.2%)
Marital status
Married 27 (8.2%) 136 (41.1%) 168 (50.8%)
Single 8 (9.4%) 45 (52.9%) 32 (37.6%) 0.186
Widowed 0 (0.0%) 6 (50.0%) 6 (50.0%) )
Divorced 0 (0.0%) 8 (66.7%) 4 (33.3%)
Family income per month (Egyptian
Pound)
<2000 1 (10.0%) 6 (60.0%) 3 (30.0%)
2000 - < 5000 4 (5.9%) 27 (39.7%) 37 (54.4%)
5000 - < 8000 3 (5.7%) 26 (49.1%) 24 (45.3%) 0.792
8000 - < 10000 5 (7.6%) 26 (39.4%) 35 (53.0%)
> 10000 22 (9.1%) 110 (45.3%) 111 (45.7%)

Data were presented as number and percentages. *P-value < 0.05 is considered significant.
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Figure 2. Participants' knowledge of diseases

potentially associated with the consumption of
repeatedly heated cooking oils

apparent demand for expanded public health efforts
in this area. Finally, the study underscores the need
for better public practices regarding RHCO. Only 8%
of health education campaigns. However, the
effectiveness of these campaigns depends on the
accuracy and accessibility of the information
provided. Given that most participants expressed a
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Figure 3. Primary sources of knowledge regarding
using repeatedly heated cooking oils among the
enrolled participants (n = 440)

participants were classified as good oil users,
suggesting a need for education on proper oil
handling and disposal methods. Given
theassociations between practice scores and
demographic factors such as age, gender, and
employment status, public health strategies should
consider these variables when designing
interventions.
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CONCLUSIONS

This study highlighted the gap between knowledge
and practice regarding RHCO use. Despite
widespread awareness of the health risks, many
participants continue to reuse cooking oil for
economic and practical reasons. Public health
interventions should increase awareness of the
importance of reducing RHCO usage, particularly
among lower-income and less-educated populations
while providing cost-effective alternatives. Further
research should explore the impact of cultural and
socioeconomic factors on RHCO reuse to tailor
public health strategies to different communities
better.

Ethical Considerations

Consent to participate was obtained from all
participants. They were provided a detailed
explanation of the study's objectives and the
importance of completing the online form. Only
individuals who explicitly consented were included
in the study, while those who declined participation
were excluded by submitting an empty form and
selecting the option "Not willing to participate." The
study obtained all required approvals from the
Faculty of Medicine Research Ethics Committee at
Suez University (Approval number: 152223).

Funding Source
The authors received no financial support related to
this research.

Conflict of Interest

All authors have no known competing financial
interests or personal relationships that could have
appeared to influence the work reported in this

paper.

Author Contributions

Fatma M. Hassan: Idea, literature search, data
collection and writing; Marwa R. Salem: literature
search, data collection and writing; Mohamed N.S.
Elgebely: literature search and data collection;
Khaled A. Fouad: data collection. Yomna H.A. Abdel
Halim: data collection; Mohamed M.M.K. Ahmed:
data collection; Alaa H.E. Shaaban: data collection,
statistical analysis and writing. All the authors
approved the final version of the article to be
published.

292

Public awareness of repeatedly heated cooking oil

EJCM, 2025,;43(4):284 -293

REFERENCES

1.

10.

11.

12.

13.

Ganesan K, Sukalingam K, Xu B. Impact of consumption of
repeatedly heated cooking oils on the incidence of various
cancers- A critical review. Crit Rev Food Sci Nutr.
2019;59(3):488-505. doi: 10.1080/10408398.2017.1379470.

Ambreen G, Siddiq A, Hussain K. Association of long-term
consumption of repeatedly heated mix vegetable oils in
different doses and hepatic toxicity through fat
accumulation. Lipids Health Dis. 2020;19(1):69. doi:
10.1186/512944-020-01256-0.

Perumalla Venkata R, Subramanyam R. Evaluation of the
deleterious health effects of consumption of repeatedly
heated vegetable oil. Toxicol Rep. 2016;3:636-643. doi:
10.1016/j.toxrep.2016.08.003

The Food Safety and Standards Authority of India. Handling
and disposal of used cooking oil. Guidance Note No.:
06/2018. 2018 Available at:
https://fssai.gov.in/upload/uploadfiles/files/Guidance_Not
e Used_Oil_12_11_2018.pdf (accessed 20/2/2025).

Srivastava S, Singh M, George J, Bhui K, Murari Saxena A,
Shukla Y. Genotoxic and carcinogenic risks associated with
the dietary consumption of repeatedly heated coconut oil. Br
] Nutr. 2010;104(9):1343-52. doi:
10.1017/50007114510002229.

Ambreen G, Siddiq A, Hussain K, Hussain AS, Naz Z.
Repeatedly  heated vegetable  oils-induced
atherosclerosis and effects of Murraya koenigii. BMC
Complement Med Ther. 2020;20(1):222.
doi:10.1186/s12906-020-03012-4

mix

Ganesan K, Sukalingam K, Xu B. Impact of consumption and
cooking manners of vegetable oils on cardiovascular
diseases- A critical review. Trends Food Sci. Technol.
2018;71, 132-154. https://doi.org/10.1016/j.tifs.2017.11.003

Ng CY, Leong XF, Masbah N, Adam SK, Kamisah Y, Jaarin K.
Heated vegetable oils and cardiovascular disease risk
factors.  Vascul = Pharmacol. 2014;61(1):1-9.  doi:
10.1016/j.vph.2014.02.004.

Lopez-Garcia E, Schulze MB, Meigs JB, Manson JE, Rifai N,
Stampfer MJ et al. Consumption of trans fatty acids is related
to plasma biomarkers of inflammation and endothelial
dysfunction. ] Nutr. 2005;135(3):562-6. doi:
10.1093/jn/135.3.562.

Leong XF, Najib MN, Das S, Mustafa MR, Jaarin K. Intake of
repeatedly heated palm oil causes elevation in blood
pressure with impaired vasorelaxation in rats. Tohoku J Exp
Med. 2009;219(1):71-8. doi: 10.1620/tjem.219.71.

Ng CY, Kamisah Y, Faizah O, Jaarin K. The role of repeatedly
heated soybean oil in the development of hypertension in
rats: association with vascular inflammation. Int J Exp
Pathol. 2012;93(5):377-87. doi: 10.1111/j.1365-
2613.2012.00839.X.

Adam SK, Soelaiman IN, Umar NA, Mokhtar N, Mohamed N,
Jaarin K. Effects of repeatedly heated palm oil on serum lipid
profile, lipid peroxidation and homocysteine levels in a post-
menopausal rat model. Mcgill ] Med. 2008;11(2):145-51.

Adam SK, Das S, Soelaiman IN, Umar NA, Jaarin K.
Consumption of repeatedly heated soy oil increases the


https://fssai.gov.in/upload/uploadfiles/files/Guidance_Note_Used_Oil_12_11_2018.pdf
https://fssai.gov.in/upload/uploadfiles/files/Guidance_Note_Used_Oil_12_11_2018.pdf
https://doi.org/10.1016/j.tifs.2017.11.003

Fatma Mohamed Hassan, et a/

14.

15.

16.

17.

18.

19.

20.

21.

serum parameters related to atherosclerosis in
ovariectomized rats. Tohoku ] Exp Med. 2008;215(3):219-

26. doi: 10.1620/tjem.215.219.

Ganesan K, Xu B. Deep frying cooking oils promote the high
risk of metastases in the breast-A critical review. Food Chem
Toxicol. 2020;144:111648. doi: 10.1016/j.fct.2020.111648.

Abdul shukor MS, Rostam MA. Knowledge, attitude, practice
of night market food handlers regarding the use of
repeatedly heated cooking oil in Kuantan, Pahang.
International Journal of Allied Health Sciences, 2020 4(3),
1376-1386. https://doi.org/10.31436/ijahs.v4i3.495

Aziz AA, Elias SM, Sabran MR. Repeatedly heating cooking
oil among food premise operators in Bukit Mertajam, Pulau
Pinang and determination of peroxide in cooking oil.
Malaysian ] Med Health Sci. 2018;14(SP2): 37-44.

Azman A, MohdShahrul S, Sx C, Ap N, Khairunnisak M, Mf
NA et al. Level of knowledge, attitude and practice of night
market food outlet operators in Kuala Lumpur regarding the
usage of repeatedly heated cooking oil. The Medical journal
of Malaysia. 2012;67 1, 91-101.

Mansoori N, Shahid N, Bakar I. Awareness about the
Hazards of Repeatedly Heated Cooking Oil. Journal of
Bahria University Medical and Dental College. 2017; 7(4):
223-226.

Eysenbach G. Improving the quality of Web surveys: The
Checklist for Reporting Results of Internet E-Surveys
(CHERRIES). J Med Internet Res. 2004;6(3): e34. doi:
10.2196/jmir.6.3.e34.

Cuschieri S. The STROBE guidelines. Saudi J Anaesth.
2019;13(Suppl 1):S31-S34. doi: 10.4103/sja.SJA_543_18.

Dean AG, Sullivan KM, Soe MM. OpenEpi: Open Source
Epidemiologic Statistics for Public Health, Version. 2013.
Available at: www.OpenEpi.com. (accessed 23/12/2023).

Public awareness of repeatedly heated cooking oil

22.

23.

24.

25.

26.

27.

28.

29.

EJCM, 2025,;43(4):284 -293

Abdullah A, Suondoh MS, Xuan CS, Patah NA, Mokhtar K,
Fahami NA et al. Awareness Regarding the Usage of
Repeatedly Heated Cooking Oil in Kuala Lumpur,
Malaysia. Research journal of pharmaceutical, biological and
chemical sciences, 2015;6: 184-195.

Hassan FM, El Desouky ED, Salem MR, Abdelsabour MA,
Abdelmoneim MA, Elsaieed MM, Ali MM. Plastic use for food
and drinks and related knowledge, attitudes, and practices
among a sample of Egyptians. Front Public Health.
2023;11:1146800. doi: 10.3389/fpubh.2023.1146800.

Sivananthan M, Elamaran M, Jasmin K, Kushhai R. Level of
knowledge, attitude and practice of food outlet operators in
Raub, Pahang morning market regarding the usage of
repeatedly heated cooking oil- A cross sectional study. IJBB.
2013;3(3):91-16.

Bhat S, Maganja D, Huang L, Wu JHY, Marklund M.
Influence of Heating during Cooking on Trans Fatty Acid
Content of Edible Oils: A Systematic Review and Meta-
Analysis. Nutrients. 2022;14(7):1489. doi:
10.3390/nu14071489.

Wu'Y, Wang S, Shi M, Wang X, Liu H, Guo S et al. Awareness
of nutrition and health knowledge and its influencing factors
among Wuhan residents. Front Public Health.
2022;10:987755. doi: 10.3389/fpubh.2022.987755. PMID:
36276389; PMCID: PMC9580461.

Nayak DK, Dash U, Rayaguru K, Krishnan KR. Physio-
Chemical Changes During Repeated Frying of Cooked Oil: A
Review. Journal of Food Biochemistry. 2016;40, 371-390.

Zajacova A, Lawrence EM. The Relationship Between
Education and Health: Reducing Disparities Through a
Contextual Approach. Annu Rev Public Health. 2018;39:273-
289. doi: 10.1146/annurev-publhealth-031816-044628.

Nielsen-Bohlman L, Panzer A M, Kindig DA. Health literacy:
A prescription to end confusion. 2004. National Academies
Press (US).

Cite this article as: Fatma Mohamed Hassan, et al. Knowledge, attitudes, and practices regarding the use of repeatedly heated cooking
oil for frying in Egypt: A Cross-sectional survey. Egyptian Journal of Community Medicine, 2025;43(4):284-293.

DOI: 10.21608/EJCM.2025.350775.1358

293



https://doi.org/10.31436/ijahs.v4i3.495
http://www.openepi.com/
https://doi.org/10.21608/ejcm.2025.350775.1358

