
Food Sci. Technol, Campinas, 41(1): 218-224, Jan.-Mar. 2021218   218/224

Food Science and Technology

OI: D https://doi.org/10.1590/fst.07420

ISSN 0101-2061 (Print)
ISSN 1678-457X (Online)

1 Introduction
Celiac disease (CD) is an immune-mediated disorder triggered 

by dietary gluten in genetically susceptible people consuming 
cereals; wheat, barley, rye and sometimes oat (Fasano & Catassi, 
2012). Being a life-long disorder; if untreated, it is associated 
with increased morbidity and mortality (Gujral et al., 2012). 
Moreover, gluten-free diet (GFD) has become a global concern 
recently not only to the celiac patients but also to some consumers 
who wonders to eat healthy foods (Alvarez-Jubete et al., 2010). 
The disease is known to be universal affecting people of any 
age and racial groups with an estimated average prevalence 
of 1-2% in the general population (Rodrigo, 2006). Point is 
that; frequency is increasing in several developing countries 
as a result of westernization of the diet, dietarial alteration 
due to agricultural revolution, changes in wheat production 
and preparation, raised awareness and diagnosis of the disease 
(Rostami et al., 2004; Fasano & Catassi, 2012).

Although frequency of CD reported as approximately 
0.3‑1.0% in Turkey; the exact overall prevalence is not known yet 
(Turkey, 2019). Since only 10% of the people having the disorder 
has been clinically diagnosed (Turkey, 2019); the real number of 
individuals embracing a gluten-free diet is expected to be much 
more than those reported. As known; the low frequencies of 
CD and delays of diagnosis in developing countries were likely 
due to low levels of awareness. Delays in diagnosis can lead to 
serious complications such as osteoporosis and small intestinal 
lymphoma (Collin et al., 1994), neurologic disorders, impaired 

splenic function, ulcerative jejunitis, infertility and cancer 
(Fasano & Catassi, 2001). Today, detection of the disease can 
be upgraded with the faster and easier diagnostic techniques. 
However; before that, one of the most compelling aspects of 
celiac disease management is that the lack of awareness in the 
public. Improved awareness of celiac disease may lead to earlier 
diagnosis and lower risk of various relevant complications.

In spite of some researches that have been conducted on 
knowledge of chefs, physicians and awareness/perception of 
public regarding celiac disease and GF diet (Zipser et al., 2005; 
Aziz et al., 2014; Golley et al., 2015; Schultz et al., 2017), number 
of studies on celiac disease awareness across the world is not 
adequate. Celiac people frequently feel asocial and depressed as 
their friends and even their family do not emphatize with them. 
Being understood and adopted by the society is worthy for their 
social and psychological well-being. Therefore, present study 
aims to fill this gap by surveying awareness of general public in 
order to mirror the social restrictions of celiacs.

2 Materials and methods
2.1 Study design and population

Awareness of celiac disease and gluten-free diet was 
determined with a face-to-face conversation questionnaire which 
was performed with individuals in city centrum of Manisa, 
Turkey at the year 2017. All of the participants were volunteer. 
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Probability sampling method was used and the sample size was 
determined by Equation 1 below (Krejcie & Morgan, 1970);
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Where; n= required sample size; N= population size; X2= the value 
of chi-square for 1 degree of freedom at the desired confidence 
level; P= population proportion (assumed to be 0.50 since this 
would provide the maximum sample size); d= degree of accuracy 
expressed as a proportion (0.05).

According to Manisa Governorship Report (Manisa 
Governorship, 2016); Manisa city center population is 390,182. X2 
value for α= 0.05 at 95% confidence level equals to 1.962 = 3.84. 
Therefore, from the formula needed sample size is calculated 
by Equation 2 as below;
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For increased reliability of the study, the survey was applied 
to 501 randomly selected public participants. Gender, age and 
education level were the independent variables in the study. Study 
involved participants from different sets of age and education 
level, and with a balanced number of men and women.

2.2 Questionnaire

The questionnaire contained 15 questions which were 
developed based on literature review on potentially similar 
topics of interest. Questions involved awareness of celiac disease 
(Q1), knowledge on risk factors of celiac disease, celiac disease 
and gluten-free diet relationship (Q2, Q3, Q10), effect of celiac 
on daily and social life quality (Q4, Q8, Q9), awareness and 
knowledge of gluten-free market (Q5, Q6, Q7, Q11, Q13, Q15), 
social awareness and sensitivity towards the disease (Q12, Q14).

2.3 Statistical analysis

For statistical analyses SPSS Statistics 22.0.0.0 Programme 
(IBM, Armonk, USA) was used. Chi-square test was used to 
determine differences between categorical variables. p- values 
below 0.05 were considered as statistically significant. The study 
was approved by Manisa Celal Bayar University Science Ethics 
Committee.

3 Results
3.1 Demographic characteristics

Demographics of the study participants are given in Table 1. 
Of these participants; 266 were females (53.1%), 235 were males 
(46.9%) where 35.3% is between the ages of 19-25 and 45.1% 
has an education degree of university (bachelor’s). Table 2 shows 
the relationship between questions and age, gender, education 
level of those people. Among demographics; only education 
level was significantly associated (p<0.05) with each of the 
questions addressed. Thus, it can be suggested that education 

can be considered as the most important determinant for celiac 
disease awareness, followed by gender.

3.2 Awareness of celiac disease

In order to determine the awareness of public towards celiac 
disease and GF diet, participants were firstly asked if they had 
ever heard of celiac disease (CD). “CD awareness” meant that the 
individual had heard of the disease before. Among participants 
(n = 501) 50.9% had heard of celiac disease, 43.9% had never 
heard before and the rest stated no idea (Q1, Table 3). Increasing 
awareness level of public is key a factor in diagnosis and treatment 
of disease, and improvement of celiac individuals’ life quality. 
Our finding is similar with those of the general public studies 
in UK (47%, in 2005) (Karajeh et al., 2005) and USA (44.2%, 
in 2011) (Simpson  et  al., 2011). However, in a UK study, a 
noticeable increase in the public’s awareness regarding CD was 
ascertained from the years 2003 to 2013, from 44.2%, n =513 to 
74.4%, n = 575 (Aziz et al., 2014). Thus, compared to this most 
recently reported study, our result regarding the awareness of 
CD seems unsatisfying. Britain is a developed country, whereas 
Turkey is still a developing country. Therefore, this may have 
caused the difference between the results. The unawareness in 
our study might be attributed to inadequacy of media coverage 
and training on CD in Turkey. Additionally, less concerns of 
Turkish consumers towards health issues related to GFD can 
be another possible factor.

Awareness of CD among women exceeds that of the men 
(57.5% of women versus 43.4% of men had heard of CD, p< 0.009). 
This may be because that the prevalence of the disease is more 
common among women. In a previous UK study, no significant 
difference was found comparing male chefs to female chefs 
on their knowledge of CD (Karajeh et al., 2005). A follow-up 
work of the authors in 2014 presented that increasing woman 
gender appeared to be associated with greater awareness of 
gluten related disorders (GRD) in general public (Aziz et al., 

Table 1. Demographic characteristics of the participants.

Demographic
Property Group Number Frequency (%)

Age ≤18 47 9.4
19-25 177 35.3
26-40 133 26.5
41-55 100 20
56-70 36 7.2
≥71 8 1.6
Total 501 100

Gender Female 266 53.1
Male 235 46.9
Total 501 100

Education level Illiterate 4 0.8
Literate 21 4.2

Primary school 77 15.4
High school 119 23.8
Bachelor’s 226 45.1

Postgraduate 54 10.8
Total 501 100
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2014). Also Canadian authors found that female patients were 
significantly more knowledgeable respecting a gluten-free diet 
(Zarkadas et al., 2013).

As expected, a significant proportion of highly educated 
subjects (%79.6, n = 43, postgraduate) was familiar with the 
disease. It was observed that illiterate people were less aware of 
the disease than the educated ones (p=0.000). As reported in 
another study (Simpson et al., 2011), the trained chefs had more 
knowledge on disease than untrained ones; 83% compared to 
52%. In our study, as the percentage of the individuals that heard 
of CD reaches up to 79.6% in postgraduate level, we can reveal 
that the awareness of CD increased as the level of education 
increased. Probably, that may be explained by a paucity of 
education and omission in the press and mass media about this 
disorder at early stages of schools. Unexpectedly, no significant 
difference was observed regarding the awareness among the age 
groups of participants (p= 0.441).

3.3 CD&GF diet relationship and risk factors of celiac 
disease

A question was asked to assess the recognition of GF diet 
and CD relationship (Q2, Table 3). Only 42.5% of all participants 
affirmed that celiacs cannot consume gluten containing food 
products, whereas a significant percentage of the individuals 
(46.1%) did not know that and even 11.4% had no idea. There 
was a significant difference between women (48.5% of women) 
and men (35.7% of men) on recognizing this relation (p= 0.015). 
On the other side; none of the illiterate individuals had this 
consciousness, but a vast majority of the postgraduates recognized 
this relationship (75.9%) (Figure 1). Education increases the 
knowledge of epidemiology, diagnosis and treatment of the 
disease (Barzegar  et  al., 2017). Verifying this, in our study, 
as the level of education increased, so did this consciousness 
(Figure 1). Another research in the field signified the need for 
education among physicians, because only 35% of them had ever 
diagnosed CD (Zipser et al., 2005). However, although several 

studies (Zipser et al., 2005; Pham et al., 2014; Assiri et al., 2015) 
have proved that the general level of knowledge among trained 
physicians is still insufficient, this gap observed between illiterate 
and highly educated people was remarkable highlighting the 
importance of education level for social consciousness, in our 
study. Age was not significantly associated with Q2 (p< 0.05). 
This attitude of the surveyed group was confirmed with a cross 
question (Q10) querying if the individuals knew that the celiacs 
followed a special diet. The percentages of the answers given 
to this question were consistent with those given to Q2; where 
41.9% of all indicated CD-GFD relation, 37.7% didn’t know it 
and 20.4% had no idea. Likewise, 49.2% of women versus 33.6% 
of men (p= 0.002) and most of the postgraduates (72.2%) versus 
none of the illiterates (p= 0.000), affirmed this relationship. 
Thereby, the tendency was similar.

In a question which determines participants’ knowledge on 
celiac risk factors (Q3), 18.8% of participants (predominantly 
females) remarked that they knew the disease was not only 
genetically induced but could also occur in pregnancy, extreme 
stress and so on, whereas 49.5% of the subjects didn’t know this 

Table 2. Chi square X2 and p values of the relation between demographical properties and survey questions.

Questions
Age Gender Education Level

X2 *p value X2 *p value X2 *p value
Question 1 15.144 0.441 11.489 0.009 65.494 0.000
Question 2 13.277 0.209 8.410 0.015 56.651 0.000
Question 3 12.142 0.276 7.541 0.023 43.705 0.000
Question 4 6.311 0.788 8.599 0.014 35.706 0.000
Question 5 7.440 0.683 5.603 0.061 65.200 0.000
Question 6 20.498 0.154 2.169 0.538 35.901 0.002
Question 7 7.438 0.684 0.116 0.943 22.144 0.014
Question 8 21.33 0.019 13.001 0.002 61.942 0.000
Question 9 13.724 0.186 7.517 0.023 35.250 0.000
Question 10 9.822 0.456 12.957 0.002 42.271 0.000
Question 11 23.319 0.010 6.784 0.034 58.704 0.000
Question 12 17.456 0.065 4.940 0.085 22.137 0.014
Question 13 26.048 0.004 5.666 0.059 47.736 0.000
Question 14 26.765 0.003 7.172 0.028 59.136 0.000
Question 15 31.780 0.007 8.776 0.032 85.860 0.000

*p value smaller than 0.05 is significant.

Figure 1. Percentage of the public that states to know the relationship 
between CD and gluten free diet.
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information. 22.9% of women were more knowledgeable on 
this issue in response to 14.0% of men (p<0.05). There was a 
noticeable significant difference between illiteral and postgraduated 
participants, respectively 0.0% and 35.2% (p = 0.000). This 
knowledge was not associated with the age scales (p> 0.05).

3.4 Effect of celiac disease on daily and social life quality

Adherence to GFD has negative effects on quality of life, 
especially in economic and social areas (Lee et al., 2007; Lee et al., 
2012; Ciacci & Zingone, 2015; Silvester et al., 2016). One of the 
most formidable aspect of a GFD is eating foods outside the home. 
44.9% of the participants in this study think that celiac patients 
have fear and hesitations on dining out while, about one-third 
(32.3%) find these individuals feel restricted for activities like 
travel and holidays. Besides, only 27.1% of them believe this 
disease is an obstacle to socialization (Q4, Q8, Q9, Table 3). 
Majority of the patients up to 82% (Karajeh et al., 2005) avoids 
dining out at restaurants, in addition some (38%) avoids travelling 
(Zarkadas et al., 2006). According to one research; more than 
50% of the parents of children with CD were reported to be 

concerned about social consequences of the diet due to life-long 
dietary restrictions in the future (Tomlin et al., 2015).

Predominantly women tended to be more sensitive and 
interested in the negative effects of CD on daily and social life. 
52.3% of women versus 36.6% men (p< 0.002) agreed with the 
idea that celiacs mostly hesitated to eat outside (Q8, Table 4). 
Moreover, a greater proportion of women (37%) than men 
(27%) (p= 0.014) feeled that celiac people are restricted during 
traveling and holiday like activities. A greater percentage of 
men than women (39.5% versus 29.8%, respectively, p= 0.023) 
affirmed that celiac disorder hindered socializing. Majority of 
postgraduates (75.9%) followed by half of the bachelor’s (53.1%) 
confirmed these hesitations of celiacs.

Effect of participants’ age group was only significant while 
assessing dining out worries (p= 0.019, Table  2). The most 
prominent age group thinking that celiacs might have fear and 
hesitations about eating outside were those between 19-25 and ≥71 
(53.1 and 50%, respectively). Not much amount of 18 aged and 
below individuals (23.4%) agree with this idea, as well as, 57.4% 
of them having no idea (Q8).

Table 3. Public’s responses to the survey questions assessing awareness and knowledge.

Questions Yes [N(%)] No [N(%)] No idea [N(%)]
Q1. Heard of CD 255(50.9) 220(43.9) 25(5.0)
Q2. Celiacs cannot consume gluten-containing foods 213(42.5) 231(46.1) 57(11.4)
Q3. CD is not only genetically induced but could also occur in cases of pregnancy, extreme stress 
and etc.

94(18.8) 248(49.5) 159(31.7)

Q4. Activities of celiac patients such as travel and holidays are restricted 162(32.3) 134(26.7) 205(40.9)
Q5. GF products in the stores attracted my attention 163(32.5) 247(49.3) 91(18.2)
Q7. GF product servise extisted in retaurants and cafes around 23(4.6) 180(35.9) 298(59.5)
Q8. Celiac patients have hesitation and fears about dining out 225(44.9) 67(13.4) 209(41.7)
Q9. CD is an obstacle to socialization 136(27.1) 175(34.9) 190(37.9)
Q10. Celiacs follow a special diet 210(41.9) 189(37.7) 102(20.4)
Q11. Difficult to reach GF products for celiacs 202(40.3) 67(13.4) 232(46.3)
Q12. I think social sensitivity to CD is enough 29(5.8) 271(54.1) 201(40.1)
Q13. Variety of the GF products in the market is enough 16(3.2) 193(38.5) 292(58.3)
Q14. I think social awareness to CD is enough 8(1.6) 316(63.1) 177(35.3)
N= Number of participants; CD= Celiac disease; GF=Gluten-free.

Table 4. Comparing the genders’ awareness about socializing and dining-out.

Yes [N(%)] No [N(%)] No idea [N(%)] Chi square value *p-value
Q1. Ever heard of celiac disease 11.489 0.009
Female (n = 266) 153 (57.5) 102 (38.3) 10 (3.8)
Male (n = 235) 102 (43.4) 118 (50.2) 15 (6.4)
Q4. Activities of celiac patients such as travel and holidays are restricted 8.599 0.014
Female (n = 266) 99 (37.2) 73 (27.4) 94 (35.3)
Male (n = 235) 63 (26.8) 61 (62.9) 111 (47.2)
Q8. Celiac patients have hesitation and fears about dining out 13.001 0.002
Female (n = 266) 139 (52.3) 28 (10.5) 99 (37.2)
Male (n = 235) 86 (36.6) 39 (16.6) 110 (46.8)
Q9. CD is an obstacle to socialization 7.517 0.023
Female (n = 266) 74 (27.8) 105 (39.5) 87 (32.7)
Male (n = 235) 62 (26.4) 70 (29.8) 103 (43.8)
*p value smaller than 0.05 is significant; N= Number of participants; n= number of male and female participants; CD= Celiac disease.



Food Sci. Technol, Campinas, 41(1): 218-224, Jan.-Mar. 2021222   222/224

Public awareness towards celiac disease

Highly educated individuals were significantly (p= 0.000) 
more aware of the limitations of celiacs on travel and holiday 
activities (Q4) and eating out (Q8). 57.4% of postgraduates 
confirmed the restrictions of celiac people on travel like 
activities, while 75.9% of them confirmed hesitations of 
those celiac people on dining out. The answers to ‘Is CD an 
obstacle to socialization?’ question was also significantly 
related with education level (p< 0.05). Compared to literates 
(23.8% of them), graduates of primary school (20.8% of 
them), high school (23.5% of them) and bachelor’s (28.8% 
of them); illiterates were more prone to see celiac disease 
as an obstacle to socialization (50.0% of them) followed by 
postgraduates (37.0% of them) (Q9). Surprising output of 
this survey was that; especially when compared to illiterates, 
from the point of educated individuals, it seemed easier to 
deal with socializing for celiacs.

3.5 Awareness and knowledge of gluten-free market

The gluten-free diet causes a compelling public health problem 
in the developing countries, particularly when commercial 
gluten-free products are not available. Public’s attention on 
the existence of gluten-free products in markets (Q5) was not 
significantly associated with gender and age groups of participants 
(p> 0.05) but was directly significant with their education level 
(p= 0.000) (Table 2). At total, almost half of the subjects (49.3%) 
were unaware of GF products, whereas only one –third of them 
(32.5%) claimed they noticed, and remaining (18.2%) did not 
have any idea about this issue (Table 3). Differing from other 
education categories, majority within postgraduates (66.7%) and 
some of bachelor’s (38.9%) were familiar with GF products in the 
market. Not interestingly, illiterate (0.0%) and primary school 
graduates (14.3%) were unaware of their existence. Attention 
to these type of products in market was similar for men and 
women (p> 0.05).

Studies in the literature verified that gluten-free food products 
had a limited availability and were more expensive (up  to 
518%) (Singh & Whelan, 2011) than their gluten‑containing 
counterparts in the market (Lee et al., 2007; Singh & Whelan, 
2011; Nascimento et al., 2014). Poor availability and elevated 
prices of these products can have a negative impact on the 
adherence to a GF diet. The high cost of packed gluten-free 
foods was specified by over 60% of the individuals with celiac as 
a difficulty experienced in their food purchases (Zarkadas et al., 
2013). In our study, the participants were asked about prices of 
gluten-free products compared to standard (gluten-containing) 
ones in the market (Q6). Very few of public members (1.6%) 
found gluten-free foods as cheaper than standard ones, or the 
same with them (4.8%), but one- third found as more expensive 
(33.9%). More than half (59.7%) did not have any idea on the 

prices (Table 5). Among assessed demographics; only education 
level had a significant relationship (p<0.05) with public’s opinion 
on gluten-free product prices. Gender and age groups were not 
related (p>0.05). Differently from other education levels, a greater 
amount of the postgraduates (50%) and of bachelor’s (42.5%) 
described the GF products as expensive. Educated people can 
have more awareness and can do better benchmarking. However, 
only 14.3% of literates, 18.2% of primary school graduates, 24.4% 
of high school graduates and 25.0% of illiterates identified GF 
products as expensive. Relatively less portion of those highly 
educated people (bachelor’s and postgraduates) answered as “no 
idea/ I don’t know” but the vast majority of others (up to 85%) 
had no idea on this.

It is well known that celiac patients are having moderate to 
high difficulty in reaching GF products (Rostami et al., 2004; 
Nascimento  et  al., 2014). Answers to the question ‘Do  you 
think that it is difficult to reach GF products for celiacs?’ were 
significant for all of the independent variables (p< 0.05) (Q11). 
The proportion (40.3%) of participants indicating that achieving 
a GF product is difficult (predominantly woman) was much 
greater than those who doesn’t think likewise (13.6%). Overall 
46.3% had no idea (mostly aged ≤18) (Table 3). The fact that 
young people at the age of 18 and below had no idea can be due 
to their lack of participation in home shopping and, of course, 
poorness of interest and consciousness. Women thought it 
was more difficult to reach gluten-free foods (60% of woman 
to 34.5% of men, p< 0.05) probably because of being the most 
grocery shoppers in the household. Similarly, bachelor’s and 
postgraduates reported that gluten-free foods were not easily 
accessible. Remaining of the education levels mostly didn’t have 
any idea (75% of illiterates, 52.4% of literates, 64.9% of primary 
school and 62.2% of high school graduates) although some of 
them affirms that difficulty.

Participants’ opinion regarding variety of gluten-free food 
products in the market was significantly associated with age 
groups and education level (p< 0.05), but no relationship was 
observed with gender (p> 0.05) (Q13). More than one-third of 
the participants (38.5%) indicated that the variety of the GF 
products in the market was not enough, only a little amount 
(3.2%) was satisfied, while most of them (58.3%) had no idea. 
However, the majority of those who did not think variety was 
not adequate were adults between 19-25 ages (41.5%) and 
bachelor’s (58.0%).

44.5% of the participants described the GF food sector 
in Turkey as “underdeveloped” whereas 13% as “moderately 
developed” and 41.9% had no idea. The proportion of participants 
commenting as “high developed” was below 1% (Q15) (Table 5). 
Statistically significant associations (p< 0.05) (Table  2) were 
determined between public’s opinion on development level 

Table 5. Public’s responses to the survey questions assessing awareness and knowledge. 

Questions Cheap [N(%)] Expensive [N(%)] The same [N(%)] No idea [N(%)]
Q6. Price of GF products in the market 8(1.6) 170(33.9) 24(4.8) 299(59.7)

Under-developed 
[N(%)]

Developed  
[N(%)]

Moderately developed
[N(%)]

No idea  
[N(%)]

Q15. Development of GF food sector in Turkey 223(44.5) 65(16.0) 3(0.6) 210(41.9)
N = Number of participants; GF= Gluten-free.
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and each of the demographical characteristics; gender, age and 
education. 49.6% of women versus 38.7% of men remarked this 
term as their closest view. The majority of those aged 71 years and 
older (87.5%, n = 7), almost half of those between 19-25 years 
(55.4%, n = 98) and 56-70 years (47.2%, n = 17) designated 
it as “underdeveloped”. In general; Turkey was described as 
“underdeveloped” on the production of gluten-free food. 
Interestingly; alongside the highly educated individuals and 
compared to literates/primary/high school graduates, a notable 
part of the illiterates (half of them) thought that this market was 
not developing enough. Those data imply that celiac awareness 
concerns all segments of society, not only educated classes.

3.6 Social awareness and sensitivity

More than half of the public feel that social awareness (63.1%, 
n = 316) and sensitivity (54.1%, n = 271) towards the disease 
is insufficient (Q12 and Q14) (Table 3). Unsatisfaction about 
the social awareness among men was less than that of women 
(57.0% of man versus 68.4% of women unsatisfied, p< 0.028). 
Majority of the postgraduates found the level of awareness (85.2% 
of them, p= 0.000) and sensitivity (66.7% of them, p= 0.014) of 
the society unsatisfactory.

Celiac people may need the society to understand them 
with an enhanced social awareness and to support them with 
information regarding their disease and the mandatory diet 
which is quite far away from conventional dietary habits. Public 
appears to care about social awareness and sensitivity on CD. 
More than half of the public feels that social awareness and 
sensitivity towards the disorder was unsatisfactory. Women 
were more interested in, and less satisfied with regard to the 
awareness of public compared to men. Those aged 18 and under 
were more likely to find general awareness as sufficient. Among 
education levels, prominently, literates together with educated 
ones over the bachelor’s degree did not find the society sensitive 
and conscious to mentioned disorder. Increased awareness of CD 
in public would suggest that individuals suffering from gluten 
related disorders can feel more confident especially when they 
are out. This can bring the ease of socialization and improvement 
of their life quality.

5 Conclusions
Generally, celiac people feel asocial and depressed as their 

friends and family do not emphatize with them. Providing 
emotional and social support to celiac individuals is becoming 
an important requirement. This study showed that public’s 
awareness, knowledge and sensitivity towards celiac disease 
was scarce in Turkey. Knowledge of ‘celiac’ needs to be raised. 
Further studies investigating needs of celiac patients relating to 
the awareness of CD and GF diet can be conducted.
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