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ABSTRACT 
This study compares Jordanian healthcare professionals to those in Syria, Lebanon, Palestine, Iraq, Egypt, the Gulf, 
and Morocco to assess their probiotic knowledge, attitudes, and practices. A cross-sectional study was carried out 
from May to August 2020 involving 269 healthcare providers (HCPs) from medical, dentistry, pharmacy, and nutrition 
majors.  An online survey was used to collect data via email and social media. The analysis of variance test was used 
to examine if the variants reject the Null hypothesis. Multilingual linear test correlation coefficient was used to analyze 
the relationship between probiotic knowledge, attitude, and practice variables. Of all respondents, 13.3% of healthcare 
medical providers had good knowledge. The majority of HCPs that used probiotics were dietitians (69.4%). However, 
the multilingual linear test for probiotic knowledge, attitude, and practice correlated significantly with gender and 
specialty are 0.005 and 0.009, respectively. Most respondents had a limited level of knowledge of probiotics, despite 
the positive attitudes and positive practices toward probiotics, which could be improved by the implementation of 
targeted learning programs and workshops.

INTRODUCTION
Probiotics are human-associated microorganisms that 

are consumed either with food or as a supplement to improve the 
health of the host. In the scientific field, probiotics are defined 
as live microorganisms that, when administered in adequate 
amounts, confer a health benefit on the host (FAO/WHO, 2002; 
Fijan et al., 2019; Mazziotta et al., 2023). Probiotics may contain a 
variety of microorganisms, yet Lactobacillus and Bifidobacterium 
bacteria, primarily isolated from fermented dairy products and 
the fecal microbiome, are the most prevalent (Cunningham et al., 
2021; Fijan, 2014; Singh et al., 2022). Other bacteria, including 
Escherichia coli, Leuconostoc, Enterococcus, Streptococcus, 
Pediococcus, and Streptococcus, can be used as probiotics. It 
is also possible to use yeasts like Saccharomyces boulardii. 

However, a variety of novel potential probiotic taxa are expected 
in the future (Blaabjerg et al., 2017; Gorreja and Walker, 2022; 
Ren et al., 2022). 

The prevention of antibiotic-associated diarrhea, such as 
that brought on by Clostridium difficile, is one of the potential 
health benefits of probiotics. Along with safeguarding premature 
babies against necrotizing enterocolitis and sepsis (Aceti et al., 
2015; Goldenberg et al., 2013; Jayaram et al., 2016; Morgan 
et al., 2020; Rao et al., 2016). Furthermore, probiotics can be 
used to treat irritable bowel syndrome (Williams et al., 2010), 
management of depression (Lyte, 2011), Alzheimer’s (de Rijke et 
al., 2022), periodontal diseases (Zhang et al., 2022), and induction 
or maintenance of remission in ulcerative colitis (Gheisary et al., 
2022; Soni et al., 2018). Moreover, probiotics are suggested as 
adjunctive therapy to avoid COVID-19. Indeed, Darbandi et al. 
(2021) reported that probiotics significantly increase the plasma 
levels of cytokines and reduce the titer of viruses and the incidence 
and duration of respiratory infections (Wang et al., 2022). 

Probiotics can also be found in vaginal capsules, 
chewable tablets for gum health, cosmetic products like skin 
creams and tampons, and dietary supplements, beverages, and 
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medications (Fijan et al., 2019; Reid, 2015; Senok, 2009). The 
U.S. Food and Drug Administration (FDA) regulates a probiotic 
product as a dietary supplement, a food ingredient, or a drug 
depending on its intended use. Many probiotics are sold as 
dietary supplements, which do not require FDA approval before 
they are marketed (Degnan, 2008). Although there is still a lack 
of knowledge regarding the minimum effective concentrations, it 
is widely agreed that probiotic products should have a minimum 
concentration of 106 CFU/ml (Kechagia et al., 2013). The 
selection of the best probiotic might be a difficult process. Yet, 
a prior study found that disease specificity, strain specificity, 
and mode specificity are the key factors affecting probiotics’ 
efficacy  (Sniffen et al., 2018). Thus, a significant issue in the 
Middle East is the lack of regional regulations for the labeling 
of probiotic products. A previous study performed in the United 
Arab Emirates showed the importance of developing guidelines 
for labeling these probiotic products, as well as for the use of 
structure/function statements and health claims, as the majority 
of these products are consumed without the direct supervision 
of healthcare providers (HCPs) (Senok, 2009). Hence, the 
product label should provide the full name of the probiotic 
strain or strains and the minimum live count of probiotic strains 
throughout the product’s shelf life. Sweileh et al. (2016) retrieved 
from SciVerse and Scopus, 2,817 original and review papers on 
probiotics in pediatrics that had been published internationally 
between 1994 and 2014 and examined them. During the study 
period, there was a roughly 90-fold increase in the number of 
research on probiotics in pediatrics. Parallel to this, sales of 
probiotic products have lately increased globally, from 23.1 
to 31.3 billion USD (Talib et al., 2018). However, it was also 
found that all of these studies occurred in developed countries 
and only a few studies had been done on the marketing of 
functional foods in developing countries like Jordan (Altamimi 
et al., 2019; Soni et al., 2018). However, little is known about 
how active healthcare professionals view the application and 
effectiveness of probiotics. Information on the frequency with 
which healthcare professionals use probiotics or the patient 
suggestions they make is scarce. Scientific research highlights 
the changes in drug perception according to medical knowledge 
and clinical practice (Abdelmalek et al., 2021; Bdair et al., 
2022). As more patients start incorporating these supplements 
into their daily medical regimens, it is crucial to understand how 
familiar and what they think about probiotic-based treatments 
are from the perspective of (HCPs). This study aimed to explore 
and elaborate on the probiotic knowledge, attitude, and practice 
of the  (HCPs) in Jordan in comparison with their colleagues in 
the Middle East.

METHOD

Study setting
During the 3 months from May to August 2020, a cross-

sectional survey with an online questionnaire was conducted. It 
was distributed via email and social media. The target population 
for this study was HCPs who are currently employed in the Middle 
East (Jordan, Syria, Lebanon, Palestine, Iraq, Egypt, Gulf, and 
Morocco), hospitals, universities, and private sectors. Participants 
were free to respond.

Reliability and validity of the questionnaire
The test–retest approach was employed to evaluate the 

reliability of the questionnaire. Ten pilot questionnaires were 
distributed to healthcare professionals, including dietitians, 
physicians, dentists, pharmacists, and psychiatrists, who were 
asked to complete them and provide input on the questionnaire’s 
design. The same questionnaire was provided to the same 
respondents 10 days later. The correlation coefficient between 
the first and second scores was computed. The questions were 
designed based on the study objects following the advice of a 
survey of previous research (Ababneh et al., 2020; Fijan et al., 
2019; Oliver et al., 2014; Soni et al., 2018; Williams et al., 2010).

Study design
The investigator-designed survey consisted of five 

sections: demographic questions, knowledge assessment 
questions, concerns regarding probiotics, practice, and attitudes 
characteristics. Demographic questions included country, age, 
gender, educational qualification, and faculty majors (medical 
doctors, dentistry, nutrition, pharmacy, and psychology). The 
knowledge assessment section is comprised of questions related 
to the definition, mechanism of action, health effects, sources, 
risk factors, types, usage, and availability of probiotic products 
in the Arabian market. After determining whether an answer was 
correct (coded as 1) or incorrect (coded as 0), the total points 
were divided into three categories: 0–13 (poor), 14–26 (fair), 
and 27–40. (good). The third and fourth sections were used to 
assess participants’ practice of probiotics and the limitation of 
use. Section 5 had 7 statements performed to assess participants’ 
attitudes toward probiotics. On a five-point scale, subjects were 
asked to check off any of the five potential answers, ranging from 
strongly agree to do not agree.  The average time to complete the 
survey was 7 minutes. Al-Balqa Applied University’s Institutional 
Review Board has approved the study. 

Descriptive statistics were performed for all variables; 
mean, standard deviation, and frequencies were calculated to 
describe distributions and differences in knowledge, perceptions, 
and use of probiotics and prebiotics. Statistical analysis for the 
continuous and categorical variables was performed using the 
chi-square test. For the significance of the results, the analysis of 
variance test was used to examine if the variants reject the Null 
hypothesis. Pearson’s correlation coefficient was implemented 
to measure the statistical relationship between continuous and 
independent variables. A p-value of less than 0.05 was considered 
significant for statistical significance. The Statistical Package for 
Social Sciences software (version 20, Chicago, IL) was used for 
data processing and analysis.

RESULTS

Demographic characteristics
HCPs from several Arab countries, including Jordan, 

Syria, Lebanon, Palestine, Iraq, Egypt, Gulf, and Morocco, 
responded to this survey. Table 1 demonstrates the demographics 
of the HCPs who participated in this study; 299 participants started 
the survey, whereas only 269 participants were considered valid 
as they completed all of the questionnaire’s sections. In total, 156 
(58%) respondents were females and 113 (42%) were males. The 
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participant specialties were categorized into five groups, medical 
doctors (87, 32.2%), clinical pharmacists (72, 26.8%), followed by 
dietitians (45, 16.7%), dentists (34,12.6%), and others (78, 29%). 
The majority of respondents (112, 41.6%) had more than 10 years of 
experience working as a health professional, followed by those with 
1–5 years of experience (69, 25.7%) and participants with between 
6 and 10 years of experience (63, 23.4%). The smallest proportion 
of the respondents (25, 9.3%) had less than 1 year of experience 
working as a health professional. Regarding the age groups, 
61 (22.7%) of participants were less than 20 years, 114 (42.4%) 
between 20 and 30, 66 (24.5%) between 30 and 40, 18 (6.7%) 
between 40 and 50, and about 10 (3.7%) more than 60 years old. 
Respondents were drawn from the following regions: Jordan (161, 
59.9%), Arabian Gulf Region (59, 21.9%), and others (49, 18.2%).

Knowledge of HCPs about probiotics
Knowledge in this study refers to understanding 

the proper definition of probiotics, the name of the strains, 
effectiveness, types of the products, and usage. The results 
showed that 13.3% of HCPs had good knowledge of probiotics, 
70.4% of HCPs had fair knowledge, and 16.3% of HCPs had poor 
knowledge when answering the survey questions (Fig. 1). 

The p-values less than 0.05 (p < 0.05) were considered 
significant. Only the specialization of HCPs was substantially 
correlated with their knowledge score when examining the 
association between demographic factors and knowledge scores 
(p = 0.004). 

Respondent’s knowledge of microbial species including 
probiotic strains 

Respondents were then asked to select the microorganism 
species from a list they believed to include probiotic strains. The 
list contained the following: S. boulardii, Enterococcus faecium, 
Lactobacillus acidophilus, Bacillus subtilis, Lactobacillus 
rhamnosus, E. coli, Mycobacterium avium, and Bifidobacterium 
bifidum. As shown in Figure 2, L. acidophilus (69%), B. bifidum 
(62%), and L. rhamnosus (57%) were the most recognizable 
species of bacteria containing probiotic strains, respectively. 
Although they are less well recognized, S. boulardii (24%), B. 
subtilis (21%), E. faecium (19%), and E. coli Nissle 1917 (19%) 
were also properly listed by the respondents. Mycobacterium 
avium was the only species on the list lacking probiotic strains, 
and 18% of respondents chose it incorrectly.  

The respondents’ knowledge about probiotic strains also 
differed considerably among the various groups of HCPs (Fig. 3). 
Bacillus subtilis was the most recognizable microbial species with 
probiotic strains among all of the health provider groups. The vast 
majority of health providers in all groups except dietitians and 
clinical pharmacists recognized this species as including probiotic 
strains. All health provider groups are considerably less familiar 
with the yeast species S. boulardii, which contains probiotic strains. 
Contrarily, M. avium does not contain any probiotic strains and 
was surprisingly recognized by medical doctors (54%), clinical 
pharmacists (38.9%), dietitians  (38.8%), and dentists (20%) that 
this species could contain probiotic strains. 

Reasons for taking probiotics
Most respondents agreed that probiotics should be 

used to treat cases of diarrhea (88.5%) and constipation, reduce 
bloating (65.9%), and treat asthma (56.3%). Less than 25% of 
the respondents thought that taking probiotics could be good 
for patients with lactose intolerance, dermatological problems, 
depression or mood disorders, carcinoma, oral health, and urinary 
tract infection (UTI). 

Practice patterns
When HCPs were asked if they had ever used probiotics, 

57.8% answered “no.” The majority of HCPs that used probiotics 
were dietitians (69.4%). The lowest percentage was found among 
clinical pharmacists (24.4%). Respondents were also asked if they 
had ever recommended probiotic use to a patient; about 48.1% of 
respondents said “yes” (Fig. 4). We also analyzed this question 
separately for the groups of the specialty (Fig. 5). The majority 
of medical providers (74.1%) and dietitians (71.4%) recommend 
probiotic use to their patients. 

Products with probiotics
Most probiotic products that had ever been used 

personally or advised by HCPs to their patients were either yogurts 
(31.1%) or supplements (26.7%). In contrast, probiotic products 

Table 1. Demographic characteristics of the participants, (n = 269).

 Frequency Percent (%)

Gender
Male 113 42

Female 156 58

Profession

Medical doctors 87 32.2

Dentists 34 12.6

Pharmacologists 72 26.8

Dietitians 45 16.7

Others 78 29

Sector

Government 70 26

Private 98 36.4

Academic 101 37.5

Experience

<1 year 25 9.3

1–5  year 69 25.7

6–10 years 63 23.4

>10 years 112 41.6

Age 

<20 61 22.7

<30 114 42.4

<40 66 24.5

<50 18 6.7

<60 10 3.7

Residence

Jordan 161 59.9

Syria 2 0.7

Lebanon 14 5.2

Palestine 4 1.5

Iraq 13 4.8

Egypt 13 4.8

Gulf 59 21.9

Morocco 3 1.1
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such as cosmetic products, vaginal capsules or creams, oral health 
products, and tampons were poorly addressed, as summarized in 
Figure 6. 

The limitation of use
The majority of HCPs (71.1%) stated “lack of 

information regarding available probiotics products” as the 
primary barrier to probiotic use or recommendation, followed by 
“probiotics supplements are not regulated by the FDA” (28.9%). 
15.8% of HCPs identified that “probiotics are pricey,” indicating 
that some of them had financial obstacles.

Respondents’ attitudes and understanding of probiotics
In response to questions about clinical indications and 

their attitude toward prescribing probiotics, our results reveal that 
the concept of probiotics was affected by gender. Our results show 
that females were more common with the concept of probiotics 
than males (p= 0.025)  In addition, the residency was significant 
for the knowledge about probiotics as the residents in Jordan were 
more aware than those in other regions, as the p-value was 0.047. 
Age has provided significance to the correlation with the fact that 
probiotics should be taken continuously daily for better results, as 

the p-value was 0.0006. In this context, our data also demonstrated 
that the younger ages were not familiar with the consumption and 
dosage of probiotics. 

Females were more familiar with the knowledge 
of probiotics than males as they were significantly familiar 
with not all dairy products containing probiotics and had 
better knowledge about the therapeutic benefits of probiotics. 
Moreover, females revealed that the benefits of probiotics are 
proven by clinical research, and they are aware that there are 
various strains of probiotics and each strain has a specific role 
and function. Females also showed a more positive attitude 
toward probiotics when they were asked if they wanted to learn 
more about probiotics as a treatment method and whether there 
was a need to include more information about probiotics subjects 
in university classes. Further, females significantly believe that 
pharmaceutical institutions in the Arab world should play a 
greater role in terms of disseminating information on the use of 
probiotics and show a more positive attitude toward attending 
or participating in workshops related to the use of probiotics. 
Respondents’ opinions on whether pharmaceutical institutions in 
the Arab world should play a greater role in terms of disseminating 
information on the use of probiotics significantly correlated with 

Figure 1. Respondents’ knowledge of probiotics.
Figure 2. Respondents’ knowledge of microbial species that possibly have 
probiotic strains.

Figure 3. Respondents’ knowledge of microbial species with possible probiotic strains according to the health profession.
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gender, age, specialty, and years of experience factors as p-value 
were 0.02, 0.013, 0.013, and 0.002, respectively.

Table 2 summarizes the correlation of HCPs’ responses 
to the questions assessing their probiotic knowledge, attitudes, 
and understanding. Lactobacillus acidophilus was the most 
well-known probiotic by the Jordanian society p < 0.0001. Most 
Jordanian HCP have reported that they have prescribed or advised 
the usage of probiotics at least once in their life (p = 0.019). Most 
of the correspondents have agreed, regardless of their nationality 
or their resident area, that there should be an effective role for the 
government in distributing knowledge about probiotics (p = 0.08). 
The probiotic concept was more common in females than males, 
as the value was (p = 0.025). Females were more familiar with 

the sources of probiotics and how they can acquire the product 
and they reported that these products are not only in the diary. 
Additionally, they reported that they have a passion for gaining 
more knowledge about the uses of probiotics and what are the 
types predominantly found (p = 0.001). On the other hand, how 
is the proper usage of probiotics was mostly correlated with the 
university age and they would be students in university (p < 
0.05). According to specialty, significant results were noted in 
the pharmacist category about probiotics more than other medical 
staff as they reported that they know what probiotics are and what 
they use (p < 0.001). Years of experience did not affect much on 
the knowledge of probiotics; on the contrary, we found a lack of 
knowledge with the increase of time.

Furthermore, after applying a multilingual linear 
regression model for the factors, results demonstrate that gender 
and specialty were significantly important for the knowledge, 
attitude, and practice of probiotics among the study population 
(Table 3). 

DISCUSSION
This cross-sectional study investigated the probiotic 

knowledge, attitudes, and practice of medical providers in Jordan, 
Syria, Lebanon, Palestine, Iraq, Egypt, the Gulf, and Morocco. The 
fact that only 269 respondents (n = 269) completed the survey was 
a significant drawback of our research. This could be explained by 
the fact that several HCPs felt they lacked the necessary training 
to respond to the survey’s questions adequately. Due to anonymity, 
responses to anonymous surveys cannot be traced back to the 
respondent. 

Only 13.3% of responders to the current study had 
good probiotics knowledge, and that knowledge was statistically 
different among other health profession groups included in the 
analysis (p = 0.004). Only about 26.5% of dietitians correctly 
defined probiotics, strains, effectiveness, types, and usage; by 
contrast, the corresponding percentages for medical doctors, 
clinical pharmacists, dentists, and other practitioners were 12.6%, 
17.1%, 5.6%, and 14.8%, respectively (data not shown). These 
findings are consistent with a prior study that revealed Brescia 
University students had little knowledge of probiotics (Hekmat 
and Koba, 2006). A similar study in Jordan reported that only 
35.6% of Jordanian HCPs had a good knowledge score regarding 
probiotics (Ababneh et al., 2020). Notably, regardless of the 
professional group, about 69.2% of the respondents correctly 
define probiotics as “live microorganisms, that when administered 
in adequate amounts, confer a health benefit to the host.” This 
result was similar to that reported in other studies, where over 
70% and 65.6% of the health providers answered correctly to the 
definition of probiotics (Amarauche, 2016; Fijan et al., 2019). 
On the other hand, about 22% of the respondents in these studies 
incorrectly defined probiotics and 8.5% stated that they did not 
know the probiotic. 

Regarding the knowledge of the probiotic strains, 
respondents were asked to select the probiotic species from the 
provided list of microorganisms. The list included S. boulardii,  
E. faecium, L. acidophilus, B. subtilis, L. rhamnosus, E. coli, M. avium 
and B. bifidum. The L. rhamnosus, L. acidophilus, and B. bifidum are 
the most well-known probiotics by the respondents. These results are 
comparable to those of other studies demonstrating the Lactobacillus 

Figure 4. Use of probiotics among health providers.

Figure 5. Recommend regarding the use of probiotics to patients by profession.

Figure 6. Respondents’ attitudes toward probiotic products that they used.
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and Bifidobacterium genera as the most well-known, commonly 
used probiotics (Guiné and Silva, 2016; Hill et al., 2014). The only 
yeast species listed in our survey that contains probiotic strains, 
S. boulardii, was recognized by 24% of surveyed HCPs, while  
B. subtilis was recognized by 21%. Moreover, E. faecium PTA 5844 
and E. coli Nissle 1917 are known strains considered natural probiotics 
and inhabitants of the gastrointestinal tract (GI). These were only 
well recognized by less than 20% of respondents. On the other hand,  
M. avium, an opportunistic pathogen with no known probiotic strains, 
was unfortunately recognized by 18% of respondents as probiotics. 
However, these results show that the respondents’ knowledge about 
probiotic strains differed considerably among the various groups 
of health providers. For example, while B. subtilis was recognized 

by most health providers in all groups except dietitians and clinical 
pharmacists, M. avium was surprisingly acknowledged by over 5% 
of medical doctors. Worth to mention that according to specialty, a 
significant result was noted in the pharmacist category more than 
other medical staff. Indeed, pharmacists majorly reported that they 
know what probiotics are and what they use, and the p-value was 
0.001, as shown in Table 2. These data are in context with previous 
results (Fijan et al., 2019) that also revealed well knowledge of 
pharmacists over medical doctors and other related categories. 

Moreover, a large number of respondents were aware of 
the use and benefits of probiotics in managing diarrhea (88.5%) 
and reducing bloating (65.9%). Similar to the results in Hasosah 
et al. (2021), 86% reported that probiotics were used to improve 
digestion and gastrointestinal immunity. In addition, a previous 

Table 2. Association between HCPs’ status and knowledge of probiotics.

Correlation  Residence Gender Age Specialty Experience Profession

What is meant by probiotics?
Pearson’s 
correlation 0.121* −0.136* 0.05 −0.036 0.092 −0.042

Sig. (2-tailed) 0.047 0.025 0.419 0.551 0.131 0.493

For a better result, probiotics should 
be taken continuously daily because 
they disappear from the intestine after 
2 weeks.

Pearson’s 
correlation 0.019 −0.02 −0.167** 0.052 −0.106 −0.05

Sig. (2-tailed) 0.755 0.747 0.006 0.395 0.084 0.415

All dairy products contain probiotics.
Pearson’s 
correlation 0.073 −0.159** 0.028 −0.03 0.103 0.016

Sig. (2-tailed) 0.234 0.009 0.646 0.626 0.092 0.8

Probiotics have therapeutic benefits 
and this is proven by clinical research.

Pearson’s 
correlation 0.033 −0.121* 0.086 0.027 0.056 0.002

Sig. (2-tailed) 0.587 0.048 0.162 0.665 0.361 0.977

The physiological effects of probiotics 
vary by strain.

Pearson’s 
correlation 0.031 −0.127* 0.013 0.01 −0.032 −0.053

Sig. (2-tailed) 0.609 0.038 0.827 0.875 0.602 0.387

Do you want to learn more about 
probiotics as a treatment method?

Pearson’s 
correlation −0.049 −0.197** 0.106 −0.116 0.203** 0.003

Sig. (2-tailed) 0.42 0.001 0.084 0.057 0.001 0.965

Do you see the need to include more 
information on the subject of probiotics 
from a therapeutic point of view in 
university subjects?

Pearson’s 
correlation −0.077 −0.151* 0.11 −0.119 0.089 0.082

Sig. (2-tailed) 0.205 0.013 0.074 0.052 0.145 0.181

In your opinion, pharmaceutical 
institutions in the Arab world should 
play a greater role in terms of 
disseminating information on the use 
of probiotics.

Pearson’s 
correlation −0.037 −0.142* 0.152* −0.152* 0.192** 0.096

Sig. (2-tailed) 0.544 0.02 0.013 0.013 0.002 0.117

Would you like to attend or participate 
in workshops related to the use of 
probiotics?

Pearson’s 
correlation −0.077 −0.167** 0.132* −0.071 0.152* 0.055

Sig. (2-tailed) 0.206 0.006 0.032 0.249 0.013 0.369

Do you think the use of probiotics is 
generally safe?

Pearson’s 
correlation −0.022 −0.01 −0.016 −0.021 −0.079 0.078

Sig. (2-tailed) 0.724 0.87 0.8 0.729 0.195 0.202

Do you think probiotics are medically 
beneficial?

Pearson’s 
correlation −0.09 0.022 −0.101 −0.123* −0.1 0.022

Sig. (2-tailed) 0.141 0.718 0.101 0.044 0.103 0.715

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).
Bold: Significance.
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study reported that 98% of participants thought that probiotics 
may be used to treat digestive disorders or their symptoms 
(Williams et al., 2010). However, respondents reported that 
probiotics are of scientific interest for intestinal pathology. 
Their effects are varied with multiple clinical problems such as 
gastroenteritis, Helicobacter pylori infection, asthma, lactose 
intolerance, dermatological problems, depression or mood 
disorders, carcinoma, oral health, and UTI (Jordan et al., 2015; Li 
et al., 2022; Sniffen et al., 2018; Soni et al., 2018; Stavropoulou 
and Bezirtzoglou, 2020). Because of various reasons, many of 
our respondents use and recommend the use of probiotics. In 
this context, surprisingly, pharmacists who knew most probiotics 
were the least likely to use probiotics and the second group most 
to recommend probiotics after dentists. Our results revealed that 
probiotics were recommended to patients by 74.1% of medical 
doctors and 71.4% of dietitians, respectively. This is predicted 
given the numerous published large-scale research on the 
effectiveness of probiotics in GI illnesses. These findings were 
consistent with those of Oliver et al. (2014), who found that 
although 55% of respondents knew the advantages of probiotic 
use, they did not encourage using them. Unexpectedly, just 
43.1% of pharmacists recommended probiotics as a supplement. 
These data revealed that the specialty of the tested group plays a 
crucial role in their attitude. Many respondents lack knowledge of 
products other than yogurts and supplements that have probiotic 
effects, such as cosmetic products, vaginal capsules, or creams. 
In addition, it is crucial to ensure the recommendation that HCPs 
should have the permeability to access scientific information 
directly from probiotic companies (Fijan et al., 2019). 
Furthermore, the full name of the probiotic strain(s) and the 
minimum live count of the probiotic strains throughout the shelf 
life of the products have to be clearly stated on each product’s 
label as per Jordan Food and Drug Administration instructions. 
In a study on European pediatric HCPs, Pettoello-Mantovani et 
al. (2019) reported that 91% (n = 1,120) of the sample answering 
their questionnaire expressed the need for HCPs to be educated 
about probiotics. Surprisingly, in their study, they reported that 
dietitians had the least training regarding probiotics compared to 
other HCPs (Pettoello-Mantovani et al., 2019). 

In the current study, it was demonstrated that females 
had favorable opinions toward the usage of probiotics over 

males’. Ababneh et al. (2020) stated that this is connected to 
the fact that women are often more interested in matters relating 
to nutrition and dietary supplements. Oliver et al. (2014) also 
reported similar findings. Furthermore, among all professional 
groups, only dietitians had a positive attitude toward the use of 
probiotics, which is reasonable considering their type of work; 
in addition, most of the people who are working in the nutrition 
field are females. Opposing results were presented by Pettoello-

are more likely to not recommend probiotics containing formulae 
or food (44.7% of dietitians in their sample compared to as low 
as 22%–29% of other pediatric HCPs in Europe). Pettoello-
Mantovani et al. (2019) reported that the higher the training a 
HCP gets, the more likely they are to prescribe probiotic use. 

CONCLUSION
Most HCPs had a limited level of knowledge of 

probiotics, despite the positive attitudes and positive practices 
toward probiotics. Therefore, the role of HCPs in giving informed 
and objective advice on probiotics has largely increased. Our 
findings demonstrate that gender and specialty were significantly 
important for the knowledge, attitude, and practice of probiotics. 
In this context, enhancing healthcare practitioners’ knowledge 
using focused learning programs and workshops would be 
recommended since the majority were interested in knowing more 
about probiotics.

LIMITATIONS OF THE STUDY
This study has potential limitations. The sample size 

was insufficient to represent all the Arab countries for statistical 
measurements. This is could be due to time constraints. In fact, 
a 3-month Internet survey was administered from May to August 
2020. It is important to note that most countries were under 
lockdown due to COVID-19 when we launched the questionnaire, 
and HCPs were extremely busy. 
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Table 3. Likelihood ratio tests.

Effect

Model fitting 
citeria: Likelihood ratio tests

−2 log likelihood of 
reduced model

Chi-
square df Sig.

Intercept 159.701 0.000 0 .

Residence 181.183 21.483 14 0.090

Age 163.441 3.740 8 0.880

Specialty 197.640 37.940 20 0.009

Profession 165.747 6.046 4 0.196

Years of experience 161.923 2.222 6 0.898

Gender 169.168 9.468 2 0.005

Bold is significant. 
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