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ABSTRACT 

Background: This study compares knowledge and attitude regarding food 

allergy (FA)—a growing global problem—among the general population and 

FA patients. Methods: This was a cross-sectional study including the public in 

the Makkah region, Saudi Arabia. Participants were contacted via social 

media to participate in a 22-item self-administrated questionnaire survey 

about FA between April and June 2021. Data were collected in Excel 

documents and analyzed using SPSS. Results: The study included 487 

participants: 397 from the general population; 90 FA patients. FA patients 

(65.6%) possessed better FA knowledge compared to the general population 

(49.9%) with reported statistical significance (P=0.007). Knowledge was most 

vital regarding symptoms and severity among both study groups. Females 

and younger participants possessed better FA knowledge (P<0.001). Both FA 

patients (81.1%) and the general population (72.0%) revealed a positive 

attitude. Female gender and high school/diploma education level were 

significantly associated with a positive attitude: P=0.014, 0.018, respectively. 

Conclusions: Both groups exhibited insufficient FA knowledge, but a positive 

attitude. Therefore, FA awareness programs are crucial to mitigate FA risks 

and complications. 
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1. INTRODUCTION 

Approximately 2.5% of the global population has a food allergy (FA). The 

prevalence data, however, indicates this figure to be 10% (World Allergy 
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Organization, 2021). Locally, the prevalence of FA in Saudi Arabia is 19.7% (Althumiri et al., 2021). FA is a condition in which the 

immune system breaks its tolerance toward certain foods, recognizes them as foreign molecules, and attacks them (World Allergy 

Organization, 2021.). The clinical presentation of FA is varied: from mild to severe, leading to life-threatening anaphylaxis (Boyce et 

al., 2010). Additionally, the absence of a cure and limited treatment choices exacerbate the problem. The first-line treatment for an 

anaphylactic shock is an intramuscular injection of epinephrine (Gupta et al., 2009; Simons et al., 2011). Unfortunately, the most 

popular elicitor of anaphylaxis-related hospital admissions is accidental consumption of food allergens. Therefore, avoidance of 

allergens, knowledge of treatment, and early detection of signs and symptoms is critical to lower hospitalization and mortality rates 

(Simons et al., 2011).  

Knowledge about proper FA diagnosis and management, and positive public attitude is essential to raise awareness. Several 

studies have investigated this subject among different groups, including food handlers and teachers (Alsuhaibani et al., 2019; Asiri 

et al., 2021; Gohal, 2018; Loerbroks et al., 2019), but only a few studies have investigated this subject among the general population, 

concluding that FA knowledge needed to be improved (Alharbi et al., 2020; Gupta et al., 2009). In a study conducted in the US, out 

of approximately 2,000 participants, 64.9% (range, 12.5%–100.0%) answered knowledge-based items correctly and higher scores 

were significantly associated with self-report of prior knowledge/training in FA; perception regarding FA was generally well-

distributed (Gupta et al., 2009). Given the increasing prevalence of FA patients, community awareness of FA is essential, especially 

among FA patients.  

Therefore, this study compares the knowledge, attitude, and beliefs regarding FA among the general population and FA 

patients in the Makkah region, Saudi Arabia. This study will help fill the research gap, and produce data, about the attitude and 

knowledge toward FA among the general population and FA patients. The current study data can facilitate actions required for our 

community to enjoy a high quality of life and meet the KSA 2030 vision goal of raising social awareness about health issues and 

reducing hospitalization and mortality rates.  

 

2. DESIGN AND METHODS 

Research design, population, and sample size determination 

This was a cross-sectional study conducted via an online survey and distributed to the public, with or without previous diagnosis 

with FA in the Makkah region. The study was conducted between April and June 2021 and included 487 adults (≥18 years); people 

with medical background (e.g., healthcare workers, medical students) and non-Saudi participants were excluded. The participants 

were categorized into two study groups depending on their FA history: general population and patients with FA.  

Regarding the sample size calculation for the general population group, the minimum sample size required was calculated 

using OpenEpi version 3.0 (Sullivan et al., 2009). Considering the population size of the Makkah region is about 8.8 million 

inhabitants (General Authority for Statistics, 2021.) and assuming 50% prevalence of FA knowledge, the estimated sample size was 

385 participants, based on a confidence level of 95% and 5% margin of error; 397 participants were included. Regarding sample size 

calculation for patients with FA, two studies show that the number of diagnosed FA individuals is about 70 to 100 in the Makkah 

region (Althumiri et al., 2021; Tayeb et al., 2009). Therefore, the estimated sample size, based on previous literature, should be 80; 90 

FA patients were included. 

 

Study instrument 

A modified questionnaire was designed, inspired by previous studies (Alsuhaibani et al., 2019; Goossens et al., 2013; Gupta et al., 

2010; Radke et al., 2016). It was designed in Arabic (participants' native language) and distributed via Google forms on different 

social media platforms (Twitter, WhatsApp, and Snapchat). It was then translated to English for analysis and publication. The 

questionnaire comprised 22 items, divided into three sections. Section one contained items about general information, including 

basic information regarding age, gender, level of education, and source of medical information. Section two contained items about 

FA knowledge, assessing four main domains: definition, prevalence, and risk factors; allergen avoidance; identification of 

symptoms and severity; and emergency and treatment. Section three contained items about the attitude and beliefs toward FA 

including: general beliefs, stigma, and acceptability.  

FA knowledge was evaluated using a questionnaire with 11-items. The most appropriate answer was identified and marked for 

each question; the correct answer was coded as 1, and incorrect as 0. For item Q9, more than one answer could be marked as correct. 

The total score ranged from 1 to 13. Next, the mean and SD of the knowledge scores were determined. Based on the mean, 

knowledge was categorized as good knowledge [13 to 7]—determined by scores greater than mean (approximately)—and poor 

knowledge [6 to 1], that is, scores less than the mean. 
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Participants' attitude toward FA was measured via six questions, using a 5-point Likert scale, where "strongly disagree" was 

coded as 1, "disagree" as 2, "neutral" as 3, "agree" as 4, and "strongly agree" was coded as 5. The total score was calculated by adding 

scores for all six questions—the minimum score was 5; the maximum, 30. Using the cutoff point of 80% of the total score, scores of 

25–30 were classified as a positive attitude, and scores of 24–5 were classified as a negative/neutral attitude. 

 

Statistical analysis  

After extraction in an Excel document, the data were revised, cleaned, coded, and exported to the Statistical Package for the Social 

Sciences (SPSS) software, version 21 for statistical analyses. Descriptive statistics were used to summarize the data and report the 

variables. Data were presented using frequencies, proportions, and means ± standard deviations (SD) for continuous variables, 

when appropriate. Pearson's Chi-square test was used for categorical values to assess the distribution of participants' FA status, 

knowledge, and attitude levels according to their socio-demographic data and determine any possible association between them. 

Results with P<0.05 were considered statistically significant. 

 

3. RESULTS 

Demographics and general characteristics  

A total of 487 participants were included in the study: 397 from the general population (male 51.6%, female 48.4%), 90 FA patients 

(male 34.4%, female 65.6%). Table 1 summarizes the participants' demographic characteristics. Participants' overall age ranged from 

18 to 80 years, but the majority—in both study groups—were aged 40–59 years: 48.1% in the general population, 40% in FA patients. 

A total of 63.2% subjects in the general population and 64.4% among FA patients possess a bachelor's degree. 

Regarding the source of medical information, 34.3% among the general population and 38.9% among FA patients gathered 

medical information from "search engines" (e.g., Google), followed by "social media apps" for 25.7% in the general population. In 

comparison, 22.2% of FA patients procured information by "reading books." A minor source of medical information used by both 

study groups—2.0% of the general population and 1.1% of FA patients—was documentaries. 

 

Table 1 Distribution of the general population and patients with food allergy in Makkah region by their 

socio-demographic characteristics 

  
General population  

(N=397) 

Patients with food allergy 

(N=90)  

Variables    n % n % 

 Gender 
Female  192 48.4 59 65.6 

Male 205 51.6 31 34.4 

  

Age (in years)   

18-28 years   77 19.4 25 27.8 

29-39 years   64 16.1 16 17.8 

40-59 years   191 48.1 34 37.8 

60-80 years   65 16.4 15 16.7 

 

Level of education 

Under high school  13 3.3 3 3.3 

High school/ diploma 62 15.6 8 8.9 

Bachelor's degree 251 63.2 58 64.4 

Postgraduate studies  71 17.9 21 23.3 

 

Sources of medical 

information  

 

Documentary movies  8 2.0 1 1.1 

Friends and family  81 20.4 11 12.2 

TV or radio  14 3.5 4 4.4 

Books and reading 56 14.1 20 22.2 

Search engines (e.g., Google) 136 34.3 35 38.9 

Social media apps   102 25.7 19 21.1 
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Knowledge about food allergy  

Table 2 illustrates the level of knowledge among the participants in the two study groups. Overall, the mean score for the general 

population was 6.99 (SD 2.04)—slightly higher than the mean for FA patients (6.47; SD 2.22). Performance by domain is 

summarized below.  

First domain: Definition, prevalence, and risk factors. On average, the general population correctly answered 50.7% of questions, 

compared to 54.9% by FA patients.  

Second domain: Allergen Avoidance. On average, the general population correctly answered 33.5% of questions, compared to 30.4% by 

FA patients. However, regarding identifying the risk of eating a tiny amount of allergen, the percentage of correct answer in the 

general population group (55.7%) was significantly higher than in the other group (46.7%) (P=0.003). Additionally, the percentage of 

correct answer for identifying the risk of removing allergen from a prepared meal was significantly higher for the general 

population group (22.7%) compared to the other group (21.1%) (P=0.013). 

Third domain: Identifying symptoms and severity. Knowledge was most vital regarding symptoms and severity. On average, the 

general population group correctly answered 65.4% of the questions, compared to 74.2% by FA patients. Considering the items 

independently, 53.3% of FA patients could identify the sign of allergic food reaction, that is, "Swelling of tongue and throat," which 

was significantly higher than the 36.3% in the general population group (P=0.003). 

Fourth domain: Emergency and treatment. On average, the general population group correctly answered 41.1% of the questions, 

compared to 45.6% by the patients with FA group. Examining the items independently, 18.9% of FA patients correctly answered the 

initial drug used in anaphylaxis as "epinephrine injection," which was significantly higher than the 8.3% in the general population 

group (P<0.001).  

 

Table 2 Knowledge about food allergy among the study groups in Makkah region, Saudi Arabia  

Domain Items 

Knowledge score, correct No (%) 

P value 
General 

population  

N=397 

Food allergy patients 

N=90 

Overall Mean score 6.99+2.04 6.47+2.22  

D
ef

in
it

io
n

, p
re

v
al

en
ce

, a
n

d
 

ri
sk

 f
ac

to
rs

  

1. Food allergy is an abnormal immune 

response to the protein in certain foods (T) 
184 (46.3) 45 (50.0) 0.81 

2. Food allergy is more common in children 

less than five years (T) 
177 (44.6) 38 (42.2) 0.52 

3. Genetic factor is a risk factor for getting 

food allergy (T) 
265 (66.8) 62 (68.8) 0.21 

4. Asthma, allergic rhinitis, or eczema are 

risk factors for food allergy (T) 
179 (45.1) 53 (58.9) 0.056 

A
ll

er
g

en
 A

v
o

id
an

ce
 

5. Food additives are common food 

allergens (F) 
88 (22.2) 21 (23.3) 0.715 

6. A person with a food allergy can safely 

eat a tiny amount of the food they are 

allergic to (F) 

221 (55.7) 42 (46.7) 0.003* 

7. Taking food allergen out of a prepared 

meal is a way to make it safe for a person 

with a food allergy (F) 

90 (22.7) 19 (21.1) 0.013* 

Id
en

ti
fy

 s
y

m
p

to
m

s 
an

d
 

se
v

er
it

y
 

8. Eczema may be the first sign of food 

allergy (T) 
350 (88.2) 85 (94.4) 0.22 

9. Which of the following are signs of an 

allergic food reaction? 
 

Hives / rashes (T) 334 (86.6) 82 (91.1) 0.248 

Trouble breathing (T) 201 (50.6) 52 (57.8) 0.22 

Swelling of tongue and throat (T) 144 (36.3) 48 (53.3) 0.003* 
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E
m

er
g

en
cy

 a
n

d
 

T
re

at
m

en
t 

10. The right action if you saw a person is 

having a severe food allergic reaction, like 

trouble breathing? 

- Call 911(T) 

293 (73.8) 
 

65 (72.2) 
0.686 

11. Initial drug used in case of anaphylaxis 

- Epinephrine injection (T) 

 

33 (8.3) 17 (18.9) <0.001* 

Abbreviations: (F), False; (T), true. 

Note: P: Pearson X2 test       |      * P < 0.05 (significant) 

Only correct answers appeared in this table, detailed answers in supplementary data (Table 1) at Appendix 

 

Attitude toward food allergy 

A total of 81.1% of FA patients had a positive attitude toward FA compared to 72.0% of the general population. Conversely, a 

negative or neutral attitude was detected among 18.9% of FA patients and 28.0% of the general population. Responses to individual 

Likert items distributed by study groups are detailed in Table 3 and summarized by domain as follows:  

First domain: General beliefs. Most respondents—the general population group, 94.9%; the patients with FA group, 95.5%—agreed 

that public knowledge about FA should be high. Additionally, 91.9% of the general population group and 95.5% of the patients 

with FA group agreed that food servers and restaurant chefs should be knowledgeable about FA.  

Second domain: Stigma and acceptability. A total of 47.8% of FA patients and 36.5% of the general population disagreed that "Most 

people have general knowledge about FA" (P=0.027). Among FA patients, 75.6% agreed that "most people underestimate the 

problems caused by food allergies," whereas 60.4% of the general population group agreed with this notion (P=0.005). A total of 

97.5% respondents among the general population group and 98.9% among the patients with FA group agreed that schools should 

be informed about children with FA. Additionally, 93.9% among the general population group and 96.6% among the patients with 

FA group agreed that children with FA should carry a card that states the type of FA. 

 

Table 3 Attitude and beliefs about FA among the study groups in Makkah region, Saudi Arabia 

Items 

General population (n=397) Food allergy patients (n=90) 
P 

value 

Agree 

n (%) 

Neutral 

n (%) 

Disagree 

n (%) 

Agree 

n (%) 

Neutral 

n (%) 

Disagree 

n (%) 
 

 

General 

beliefs 

1. General population 

should be knowledgeable 

about Food Allergy (FA) 

377(94.9) 15(3.8) 5(1.3) 86(95.5) 2 (2.2) 2 (2.2) 0.11 

2. Food servers and chefs 

in restaurant should be 

knowledgeable about FA 

365 (91.9) 20 (5.0) 12 (3.0) 86 (95.5) 2 (2.2) 2 (2.2) 0.32 

 

 

Stigma and 

acceptability 

3. Most people have a 

general knowledge about 

FA 

112 (28.2) 140 (35.3) 145(36.5) 26 (28.9) 21(23.3) 43(47.8) 0.027* 

4. Most people 

underestimate the 

problems caused by food 

allergies. 

240(60.4) 101(25.4) 56(14.2) 68(75.6) 12 (13.3) 10 (11.1) 0.005* 

5. It is important to tell the 

school that your child has a 

FA 

387(97.5) 7(1.8) 3(0.8) 89(98.9) 0 (0.0) 1 (1.1) 0.304 

6. It is essential for the 

child with a food allergy to 

carry a card stating the 

allergy type. 

373(93.9) 16(4.0) 8(1.1) 87 (96.6) 1 (1.1) 2 (2.2) 0.195 
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Overall attitude level 

Positive (286; 

58.7%) 

72.0%? 

Negative/ Neutral 

(111; 22.8%) 

28.0 

Positive 

(73; 81.1%) 

Negative/ Neutral 

(17; 18.9%) 
 

Note: P: Pearson X2 test       |      * P < 0.05 (significant) 

 

In order to evaluate policy issues, multiple-choice questions were asked (Figure 1). The participants were asked to identify the 

single most crucial step to improve the lives of FA patients. Responses were widely distributed among the study groups, with 

promoting public awareness being more frequently selected among the general population group (37.8%) and identifying the cause 

being the most selected answer among the patients with FA group (37.8%) (P=0.097). 

 

 
Figure 1 Comparison between the general population and food allergy patients' opinion regarding the most important thing that 

can help patients with food allergy 

 

Association between level of knowledge and socio-demographic data  

Table 4 shows the distribution of participants' level of knowledge about FA according to their socio-demographic data. Regarding 

the study group and their level of knowledge, about two-thirds (65.6%) of patients with FA had good knowledge about FA 

compared to almost half (49.9%) of the general population with reported statistical significance (P=0.007). Additionally, 62.2% of 

female participants had good knowledge compared to 42.8% of males (P<0.001). Regarding age, 60.8% and 61.3% of participants 

aged 18–28 years and 29–39 years, respectively, possessed good knowledge in comparison to 35.0% of elderly participants, that is, 

those aged 60–80 years (P<0.001). Other factors, including the level of education and source of medical information, had no 

significant relation with knowledge level. Although education level was not significant, 55.3% graduate participants and 52.2% 

postgraduate participants possessed good knowledge compared to 31.3% participants with education below high school level 

(P=0.196). Moreover, 58.5% of the participants who obtained medical information from search engines possessed good knowledge 

compared to 33.3% of the participants who obtained information from TV, radio, or documentary movies (P=0.075).  
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Table 4 Association between the level of knowledge about food allergy and socio-demographic data of the study 

participants in Makkah region, Saudi Arabia  

  Level of knowledge about food allergy 

Socio-demographic data Poor knowledge Good knowledge P-value 

  Freq % Freq %  

Study groups  
Food allergy patients 31 34.4 59 65.6 

0.007* 
General population 199 50.1 198 49.9 

 

Gender 

Male 135 57.2 101 42.8  

<0.001* Female 95 37.8 156 62.2 

 

Age in years 

18-28 years 40 39.2 62 60.8  

 

<0.001* 

 

29-39 years  31 38.8 49 61.3 

40-59 years  107 47.6 118 52.4 

60-80 years  52 65.0 28 35.0 

 

 

Level of education   

Under high school  11 68.8 5 31.3 

 

0.196 

High school/ diploma 37 52.9 33 47.1 

Bachelor's degree 138 44.7 171 55.3 

Postgraduate studies  44 47.8 48 52.2 

 

Sources of medical 

information 

 

Documentary movies  6 66.7 3 33.3 

 

 

0.075 

Friends and family  52 56.5 40 43.5 

TV or radio  12 66.7 6 33.3 

Books and reading 33 43.4 43 56.6 

Search engines  71 41.5 100 58.5 

Social media  56 46.3 65 53.8 

Note: P: Pearson X2 test       |      * P < 0.05 (significant) 

 

Association between attitude level and socio-demographic data  

Regarding participants' attitudes according to their socio-demographic data (Table 5), a positive attitude was detected among 78.5% 

of female participants compared to 68.6% of male participants with recorded statistical significance (P=0.014). Regarding the level of 

education, 85.7% of participants with a high school or diploma degree possessed a positive attitude compared to 64.1% of 

participants with postgraduate studies (P=0.018). Other factors, including different study groups, age, and source of medical 

information, had no significant relation with the attitude level. As illustrated, most participants in both study groups: 81.1% of FA 

patients and 72% among the general population group had a positive attitude with no statistical significance (P=0.078). 

Additionally, 82.2% of the participants aged 18–28 years had a positive attitude compared to 68.40% of those aged 40–59 years 

(P=0.058). Moreover, 80.7% of the participants who used search engines as a source of information had a positive attitude toward 

FA compared to 61.1% of those who used TV or radio (P=0.144). 

 

Table 5 Association between the attitude toward food allergy and socio-demographic data of the study 

participants in Makkah region, Saudi Arabia 

  Attitude toward food allergy 

Socio-demographic data Neutral/Negative  Positive  P-value 

  Freq % Freq %  

Study groups 
Food allergy patients 17 18.9 73 81.1 

0.078 
General population 111 28.0 286 72.0 

 

Gender 

Male 74 31.4 162 68.6 
0.014* 

Female 54 21.5 197 78.5 

 

Age in years 

18-28 years 18 17.6 84 82.2  

0.058 29-39 years  19 23.8 61 76.3 
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40-59 years  71 31.6 154 68.4 

60-80 years  20 25.0 60 75.0 

 

 

Level of education   

Under high school  3 18.8 13 81.3 
 

 

0.018* 

High school/ diploma 10 14.3 60 85.7 

Bachelor's degree 82 26.5 227 73.5 

Postgraduate studies  33 35.9 59 64.1 

 

Sources of medical 

information 

 

Documentary movies  2 22.2 7 77.7 

 

 

0.144 

Friends and family  27 29.3 65 70.7 

TV or radio  7 38.9 11 61.1 

Books and reading 25 32.9 51 67.1 

Search engines  33 19.3 138 80.7 

Social media  34 28.1 87 71.9 

Note: P: Pearson X2 test       |      * P < 0.05 (significant) 

 

4. DISCUSSION 

FA incidents are increasing worldwide (Loh and Tang, 2018) and locally (Althumiri et al., 2021). Community awareness, therefore, 

has become crucial for preventing serious complications caused by FA and anaphylaxis as well as for promoting health and quality 

of life to the affected. The present study compares knowledge and attitude among the general population and FA patients in the 

Makkah region. 

 

Knowledge level about food allergy and its determinants  

This cross-sectional survey has shown that both the general population and FA patients included in the study have insufficient 

knowledge regarding the nature of FA—such studies focusing on the adult population in Saudi Arabia are scarce. Only one study 

conducted in Jeddah city assessed the knowledge level of appropriate FA diagnosis and management: it found a significant 

deficiency in knowledge level among participants with and without FA (Alharbi et al., 2020). However, several studies, with 

different study populations, have been conducted. For example, a study in Jazan revealed that 59.7% of the school teachers had a 

medium insufficient knowledge about FA (Gohal, 2018). Another study conducted in Taif on mothers of allergic children found that 

the participating mothers had significantly poor knowledge of FA (p = 0.026) (Gomaa et al., 2020). Similarly, a study in Tabouk city 

showed that 96.1% of the parents were aware of FA, but only 53.6% agreed that severe FA could lead to life-threatening 

complications (Alanazi et al., 2017). 

In the current study, only 45.1% of the general population group recognized asthma, allergic rhinitis, or eczema as risk factors 

for FA in comparison to 58.9% of FA patients. These nearly statically significant results can be attributed to the fact that all the 

participants do not have a medical background. Hence, they do not understand the etiology of those diseases and how they could 

be related. Internationally, a study conducted in the US on 2,184 participants revealed that knowledge was poor regarding the 

differentiation between FA and food intolerance, the absence of a cure, and current treatments of FA (Gupta et al., 2009). Symptoms 

of FA can range from mild to severe. Among the general population group, 88.2% and among the patients with FA group, 94.4% 

recognize that eczema might be the first sign of FA. Conversely only 36.3% in the general population group and 53.3% in the 

patients with FA group identified swelling of the tongue and throat as a symptom. This disparity might be attributed to the 

previous experiences of such symptoms by the affected; more importantly, it indicates a gap in understanding the severity of 

symptoms for the FA patients and general population.  

Currently, avoiding allergens is the primary treatment to prevent potentially life-threatening complications. This study revealed 

that 44.3% respondents in the general population group and 53.3% in the patients with FA group agreed that a person with FA 

could safely consume a tiny amount of the food they are allergic to; 77.3% and 78.9% among the general population and patients 

with FA groups, respectively, believe that removing food allergen from prepared meal makes it safe. Our results seem consistent 

with other international studies on food handlers in the US, Germany, and Turkey (Loerbroks et al., 2019; Radke et al., 2016; Tatli & 

Akoğlu, 2020). This misconception poses risks for FA patients to develop a hypersensitive reaction and life-threatening anaphylaxis, 

albeit in the worst-case scenario. Hence, it is important to raise awareness among the general population and FA patients about the 

severity of such events and about the importance of early recognition of the symptoms and signs of anaphylaxis to reduce 

complications caused by treatment delay.  
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Prompt administration of epinephrine injection can reduce the mortality rate of anaphylaxis. Furthermore, it remains the first-

line treatment in case of anaphylactic shock (Simons et al., 2011). Recent studies conducted locally on school teachers to assess their 

knowledge regarding FA treatment in case of anaphylaxis showed that 31.3% of teachers had knowledge of epinephrine as 

medication. However, only 14.3% of them were aware of using an EpiPen, the self-injection medication (Asiri et al., 2021). Another 

study revealed that 16.4% reported using epinephrine injection. Moreover, most of the teachers (77.3%) did not know the manner in 

which the injection had to be applied (Gohal, 2018). Furthermore, only 15.4% teachers knew about epinephrine medication and 

37.2% were aware of the administration method of self-injection EpiPen (Alsuhaibani et al., 2019; Asiri et al., 2021).  

Interestingly, the current study results found that only 8.3% of the general population and 18.9% of FA patients knew about 

epinephrine injection as an initial drug in case of anaphylaxis. This lack of awareness indicates raising issues that impact patients' 

health and might contribute to increased morbidity. Therefore, it is crucial to provide awareness programs that focus on managing 

anaphylactic shock and facilitate the availability of epinephrine injections in the public utilities. The current study revealed the 

general population's significantly poor knowledge compared to FA patients. This finding is compatible with studies that reported 

insufficient knowledge about FA among the general population (Alharbi et al., 2020; Alotaibi et al., 2021; Gomaa et al., 2020). 

Therefore, society needs to possess enough knowledge to deal with different FA scenarios, including complex challenges such as 

life-threatening anaphylactic shock. Additionally, instructive messages need to be delivered by physicians to the general population 

and more explicitly to FA patients.  

This study also showed a significant association between age and knowledge level: younger participants possessed good 

knowledge. Two other studies in different regions of Saudi Arabia assessed participants' age in terms of their knowledge. In 

contrast to this study, a study conducted in Taif among mothers of FA patients showed that mothers older than 40 years had good 

knowledge (Gomaa et al., 2020). However, another study reported no significant correlation between age and knowledge (Alotaibi 

et al., 2021). Interestingly, all studies approved that there was no significant difference between the participants' knowledge and 

education level. Perhaps other factors affect the result; accordingly, these findings need more observable study. 

 

Attitude toward food allergy and its determinants 

Participants who have FA express a generally positive attitude (81.1%). Most FA patients (75.7%) believe that people underestimate 

the problem caused by food allergen, compared to only 60% of the general population (P=0.005). Additionally, 47.8% of FA patients 

think that most people do not possess general knowledge about FA, compared to only 36.5% of the general population (P=0.03). 

This could disturb FA patients to cope with their situation. So, proper awareness is vital to help FA patients cope with their 

situation and improve their quality of life.  

Regarding the attitude's determinants, few studies can be compared with the current study because of the difference in tools 

measuring the attitude and the limited number of local studies. The current study found that females had a significantly positive 

attitude compared to males—an observation in line with a study in the US that measured the attitude of restaurant staff to find that 

females had good attitude. This can be explained by the fact that females are more receptive toward nutritional problems, which is 

reflected in healthier diets and greater nutritional competence when compared to men (Loerbroks et al., 2019).  

Interestingly, a significant association between a low level of education and a good attitude was detected in this study; this 

might be explained as follows: those with higher educational levels can have better proficiency in understanding health 

information, but hesitate in terms of attitude. The source of medical information is one of the most critical factors affecting the 

validity of public information, which is reflected in behavior and attitude. Therefore, this study found that a higher percentage of 

search engines users were associated with a positive attitude. There may be several possible reasons: its universal accessibility, the 

lack of treasury hospitals and specialized physicians, etc.  

 

Strengths and limitations of the study 

The present study had a few limitations. It was a self-reported online survey-based study. Given the fact that self-reporting surveys 

could be fast and have high data quality, it may bias the results. Regarding the setting, the study focuses on one region only 

(Makkah), which could prevent the generalization of results. Additionally, we relied on a previously published questionnaire, but 

modified it according to the desired information, assessing validity. Despite all this, our study provided significant findings. To the 

best of the authors' knowledge, this is among the first studies to compare the general population's knowledge, attitude, and beliefs 

with those of FA patients regarding FA in the Makkah region. 
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5. CONCLUSION 

The participants in both the general population and patients with FA groups exhibited insufficient knowledge of FA risk factors, 

high-risk behaviors, and severe allergic reaction symptoms. Additionally, one crucial misconception was found. However, both 

groups expressed a positive attitude. Therefore, education programs to improve FA awareness among the general population and 

FA patients are crucial and needed to mitigate the risk for FA patients from complications and life-threatening reactions.  
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Appendix: Supplementary Data Table 1 

Table 1. Description of knowledge answers about food allergy among general population and food allergy 

patients in Makkah region, Saudi Arabia   
 

Domai

n 
Items 

BOTH (N=487) 

 

General population  

N=3 

Food Allergy 

patients 

N=90 

 

 

P 

value  n % n % n % 

 Knowledge mean score  (Total 

score =13) 

Min=1, Max=12  

Mean=6.57+2.195 

Min=2, Max=12  

Mean=6.99+2.04 

Min=1, Max=12  

Mean=6.47+2.22 
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n
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v
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n

d
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Food allergy (FA) is an abnormal 

immune response to the protein 

in certain foods 

    

Yes (correct) 229  47.0 184 46.3 45 50.0 
 

0.81 
No 38 7.8 31 7.8 7 7.8 

Don’t know/unsure 220 45.2 182 45.8 38 42.2 

 

FA is more common in children 

less than five years  

  

Yes (correct) 215 44.1 177 44.6 38 42.2 
 

0.523 
No 98 20.1 76 19.1 22 24.4 

Don’t know/unsure 174 35.7 144 36.3 30 33.3 

 

Genetic factor is a risk factor for 

getting FA 

   

Yes (correct) 327  67.1 265 66.8 62 68.9 
 

0.214 
No 57 11.7 43 10.8 14 15.6 

Don’t know/unsure 103 21.1 89 22.4 14 15.6 

 

Asthma, allergic rhinitis, or 

eczema are risk factors for FA 

   

Yes (correct) 232 47.6 179 45.1 53 58.9  
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No 88 18.1 74 18.6 14 15.6 0.056 

Don’t know/unsure 167 34.3 144 36.3 23 25.6 

Id
en
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g
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s 

an
d

 a
ll

er
g

en
 a

v
o

id
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ce
 

Food additives are common food 

allergens  
  

Yes  192 39.4 154 38.8 38 42.2 
 

0.715 
No (correct) 109 22.4 88 22.2 21 23.3 

Don’t know/unsure 186 38.2 155 39.0 31 34.4 

 

A person with a food allergy can 

safely eat a tiny amount of the 

food they are allergic to  

  

Yes  153 31.4 112 28.2 41 45.6 
 

0.003* 
No (correct) 263 54.0 221 55.7 42 46.7 

Don’t know/unsure 71 14.6 64 16.1 7 7.8 

 

Taking food allergen out of a 

prepared meal is a way to make it 

safe for a person with a food 

allergy  

   

Yes  298 61.2 223 58.7 65 72.2 
 

0.013 
No (correct) 109 22.4 90 22.7 19 21.1 

Don’t know/unsure 80 16.4 74 18.6 6 6.7 

Id
en

ti
fy
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y

m
p
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m

s 
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d
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y

 

Eczema/skin rash may be the first 

sign of FA  
       

Yes (correct) 435 89.3 350 88.2 85 94.4 
 

0.219 
No 21 4.3 19 4.8 2 2.2 

Don’t know/unsure 31 6.4 28 7.1 3 3.3 

 

Which of the following are signs 

of an allergic food reaction? 

       

All 3 correct answers only  

(Trouble breathing, Hives/rashes 

and swelling of tongue and 

throat) 

113 23.2 88 22.2 25 27.8  

Only 2 correct answers  

(Trouble breathing, Hives/rashes 

and swelling of tongue or throat) 

82 16.8 68 17.1 14 15.5  

Only 1 correct answer 

(Trouble breathing, Hives/rashes 

and swelling of tongue or throat) 

207 42.5 190 47.9 29 32.2  

Incorrect answer  85 17.4 51 12.8 22 24.5  

 

# Participants knowledge about 

the allergic food reaction 

       

Hives / rashes (correct) 426 87.5 344  86.6 82 91.1 0.248 

 

Trouble breathing (correct) 253 52.0 201  50.6 52 57.8 0.22 

Swelling of tongue and throat 

(correct) 
192 39.4 144 36.3 48 53.3 0.003 

Headache 33 3.5 24 6.04 9 10.0  

Fever 42 4.4 28 7.05 14 15.56  
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Which of the following is the 

right action if you saw a person is 

having a severe food allergic 

reaction, like trouble breathing? 

       

Call 911(correct) 358 73.5 293 73.8 65 72.2  

Suggest that the person throw up 66 13.6 55 13.9 11 12.2 

0.686 Suggest that the person drink 

water 
63 12.9 49 12.3 14 15.6 

 
Initial drug used in case of 

anaphylaxis 
       

Epinephrine injection (correct) 50 10.3 33 8.3 17 18.9 

 

 

<0.001 

Ani-histamine tablet              174 35.7 134 33.8 40 44.4 

Pain-relieving 24 4.9 21 5.3 3 3.3 

Herbal medicine 11 2.4 7 1.8 4 4.4 

Don’t know 228 46.8 202 50.9 26 28.9 
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