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ABSTRACT

Background: Over the past few years, the use of probiotics increased remarkably, along with the
increase in antibiotics resistance. With the wide variety of probiotic strains and different brands
available in the Lebanese market, a major concern has arisen regarding prescriber awareness and
knowledge of probiotics and their use. The goal of this study is to assess Lebanese pediatricians'
probiotic knowledge, attitudes, and practice patterns. Materials and Methods: A multicenter
cross-sectional observational study was carried out. It included Lebanese pediatricians who were
chosen by convenience. Participants were required to complete a four-part questionnaire that
included demographics; knowledge about probiotics, attitude and practice, and a total of 12
points knowledge score was estimated. Results: The questionnaire was completed by 126 of
the 149 eligible pediatricians. 89.7% of participants were familiar with the correct definition of
probiotics. The calculated median knowledge score was 8 [6-9] points. According to the bivariate
analysis, pediatricians prescribing probiotics showed higher knowledge score in comparison
to those who do not (P value=0.007); In terms of consultations per day, those who examined
10-20 patients per day had a significantly higher knowledge score than those with less than
10 and more than 20 patients per day. (P value=0.004). Conclusion: The data showed a good
knowledge, that is positively affecting the pattern of prescription of probiotics, yet it could be
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further improved.
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INTRODUCTION

According to the International Scientific Association for
Probiotics and Prebiotics (ISAPP), probiotics are defined as: “live
micro-organisms that, when administered in adequate amounts,
confer a health benefit on the host”! Many strains of probiotics
were studied in various health conditions; the most familiar
genera are Genus Lactobacillus, Genus Bifidobacterium, Genus
Saccharomyces.” These probiotics can be obtained from dietary
sources, primarily from dairy products.’

Although the mechanism of action of these microorganisms isn't
fully understood, many possible molecular mechanisms were
proposed.* Probiotics have been used for numerous conditions,
mainly for gastrointestinal disorders as irritable bowel disease,’
Clostridium difficile infection,® and for non-GI disorders as well,
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including allergy,” and metabolic disorders.® Manufacturers
promote probiotic products as beneficial to human’s health,
neglecting any possible safety concerns. The latter might include
allergic reactions and opportunistic infections.” Unfortunately,
research in this field is limited; therefore little information
regarding probiotic benefit is available to health care professionals
and the general public. Previous studies were conducted to
determine health care provider’s knowledge and perception
to the use of probiotics.””'* Despite the fact that each of these
studies stated a different level of knowledge and awareness
regarding probiotics, all of them emphasized on the importance
of continuous education in the health care field.

Since the introduction of the concept of probiotics in Lebanon,
indications for its use have varied between physicians and their
preference. In addition to that, with the large diverse availability
of probiotics strains and brands in the Lebanese market, a
major concern has emerged about the prescribers’ extent of the
awareness and knowledge of probiotics and their use. Therefore,
this study was conducted to assess the Lebanese pediatricians’
knowledge, perception, toward the use of probiotics.
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Table1: ‘Probiotics knowledge score’ grade distribution.

Question Correct Answer Points
Probiotic Live bacteria that are helpful to 1
Definition your health when consuming them
Indications Allergy 1
Gut Health IBD 1
IBS 1
Immune Health 1
Overweight/ Obesity 1
Mechanism of Improving Intestinal barrier 1
Action functioning 1
Modulating pain perception 1
Modulating the Immune system 1
Suppressing the growth/ invasion
of pathogenic bacteria
Uses Prophylaxis 1
Treatment 1
Total Grade 12

Abbreviations: IBD: Inflammatory bowel disease; IBS: Irritable bowel disease.

MATERIALS AND METHODS
Study design

This cross-sectional, multicenter, observational study was
conducted from December 2018 to May 2019. It targeted the
Lebanese pediatricians, from all over Lebanon, who was part of
the Lebanese Pediatric Society (LPS). The research sample was
extracted from Lebanese Pediatric Society contact list.

The study was reviewed and approved by the Institutional Review
Board of the School of Pharmacy (IRB number: 2020RC-062-
LIUSOP), at the Lebanese International University (LIU) -
Beirut, this research and ethics committee was established to
look at the ethical aspects of the research projects and to grant
approval for research to proceed. Both Oral and written informed
consent (provided within the original data collection sheet) were
obtained from all the participating pediatricians in the study; the
investigators declared to the participants that the study respects
their privacy and confidentiality and the results of the study will
be presented anonymously without the disclosure of the hospital
or physician’s identity.

Study population

The study took place at community and hospital settings.
According to the literature, study population should be relatively
homogenous; thereby inclusion and exclusion criteria should be
established in order to collect a reliable sample size."* Inclusion
criteria define the study population in a uniform, consistent and
objective aspect, whereas, exclusion criteria represent the factors
that makes the individual ineligible to be enrolled in the study."®
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Thereby, in this study, eligible participants were pediatricians
legally practicing their profession by being a member of the
Lebanese Order of Physicians, as well as a member of the Lebanese
Pediatric Society in Beirut and Tripoli, so any participant missing
these criteria was excluded from the study.

With the use of the software Epi-info version 7.2.2.6, the
minimum required sample size was calculated using the
following: the reported number of registered pediatricians at
the LPS is 1363 (N = 1363). Based on a similar study conducted
in Ahmedabad, India,"" the expected frequency of acceptable
knowledge was 91.3%. Thus, the minimum sample size calculated
was 115 participants with a confidence level of 95% and an
acceptable margin of error of 5%.

Questionnaire design

The questionnaire was modeled and inspired by similar previous
studies.'>"* It was designed by the investigators to seek the research
objective; it involved 4 sections that included the demographics
of the physician, the knowledge about probiotics, the attitude
toward its use, and an assessment of their practice.

Before starting active data collection, a pilot study was conducted
on 10 pediatricians. As a result, 2 questions from the original
questionnaire were modified to be more comprehensive for the
target population.

Data collection

The data collection occurred by visiting the physicians either at
their private clinics or at their outpatient clinics at the hospitals.
The pediatricians were contacted by phone at the beginning in
order to take an appointment to meet them face-to-face at their
clinics. The data collection sheet was filled by the physician,
with the supervision of the investigators, in a process lasting for
5-15 min. The questions in the questionnaire were afterwards
transformed to a knowledge score Table 1, based on a validated
score in a similar study conducted in India, where one point was
given for the correct answer and zero points for the incorrect
one.!

Data analysis

Statistical analysis was conducted using the SPSS (Statistical
Package of Social Science) version 23. The quantitative data
were characterized by determining the percentage, mean,
standard deviation (SD), and median, quartiles, maximum and
minimum values. Nominal data were described using numbers
and percentages. Various statistical tests were used to check for
the associations between different variables. Man-Whitney test
was used to assess the relation between the knowledge score and
gender, sub-specialty, whether the pediatrician is a researcher,
and prescribes probiotics. Associations between the knowledge
score and patient population, consultations number per day
were determined using the Kruskal-Wallis test. Spearman test
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was used to examine the association of the knowledge score and
the pediatricians age and years in practice. The 95% confidence
intervals (CI) were based on likelihood. All P values were
two-sided and were considered significant whenever it was <0.05.

Once the data was obtained from the questionnaires, it was
analyzed, and a knowledge score was computed by a team of
clinical pharmacists and an epidemiologist, in order to check
for the general knowledge of the enrolled pediatricians about
probiotics. This score was used to properly assess the knowledge
of pediatricians about the use of probiotics, and to shed light
on the possible gap in the knowledge that might be the reason
behind the inappropriate practice and use of probiotic products
among the pediatric population.

Study Outcomes

The primary outcome of this study was to assess the knowledge,
attitude, and practice of Lebanese pediatricians concerning the
use of probiotics. Whereas the secondary outcomes were to
evaluate whether the knowledge is influenced by factors; such
as age, subspecialty, years of practice, and additional position
(researcher or university), and if this knowledge itself might
influence the practice.

RESULTS

A total of 149 pediatricians were initially screened, 11 refused to
participate and 12 quit the study, ending up with a total of 126
participants who fulfilled the inclusion criteria and were enrolled
in the study, with a response rate of 84.56%. Demographic data,
as displayed in Table 2, showed that enrolled pediatricians had
a mean age of 47.86 + 11.57 (Mean years + standard deviation
SD), and a median years of practice of 20 [9.5-26] (Median
[Interquartile range]). Regarding the gender, 58.7% of the
responders were males. All the participants were general
pediatricians, of which 36.5% had an additional subspecialty.

When asked about the definition of probiotics, the vast majority
of the pediatricians, 113 (89.7%), chose the right definition
which is “live bacteria that are helpful to your health when you
consume them” Concerning probiotics’ source, the majority of
the pediatricians have chosen more than one option, 79.4% of
them claimed that cultured dairy products are the best source,
whereas 24.6% said that food supplements provide a good source
for probiotic. As for the indication of probiotics, 91.3% of our
target population selected gut health.

With respect to its use, 88.1% participants considered that
probiotics are used for both prophylaxis and treatment. Thirty
seven participants (29.4%) believed that they don't need any
further education concerning probiotics and their use; on the
contrary to the 69.8% of pediatricians who claimed that they
prefer to get more knowledge.

A probiotic knowledge score (PKS) was calculated (Table 1); a
mean PKS of 7.58 points + 2.48 (Mean + SD) was obtained, with
a median of 8.0 [6-9] points. When asked whether probiotics
are beneficial or not, most of the participants 78 (61.9%) agreed,
25 (19.8%) strongly agreed, 15 (11.9%) had a neutral attitude, 3
(2.4%) disagreed and 3 (2.4%) strongly disagreed on its benefit.
The main reason for the pediatricians to disagree or being
neutral towards the benefit of probiotics was that probiotics
have no proven benefit (100%); two pediatricians left a note that
“probiotics could increase the risk of autoimmune disease”

When the pediatricians were asked about the affordability of
probiotics in Lebanon, 77% of the participants believed that
probiotics are affordable to their patients. From the enrolled
sample, 24.6% of them claimed that they consult < 10 patients per
day, 50.8% consult 10-20, and 17.5% consult > 20 patients per day.
Among the participants, 88.9% prescribed probiotics.

The prescribers were further classified based on their personal
preference of the probiotics strains, where 15.9% prefer single
strains and 70.6% favor a combination of strains. Concerning the
dosing regimen, the participants were asked about the regimen

Table 2: Demographic Characteristics of Pediatricians.

Characteristics

Age (Mean + SD)

Gender Male
Female

General Pediatricians

Additional Subspecialty

Years in Practice (Median +IQR)

Patient Population In/Out
Out
In

Researcher/University Instructor

Abbreviations: SD: Standard deviation; IQR: Interquartile range; N: Sample size
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N (Percentage)
47.86 £ 11.57
74 (58.7%)
52 (41.3%)
126 (100%)
46 (36.5%)
20 [9.5-26]
105 (83.3%)
10 (7.9%)

7 (5.6%)

43 (34.1%)
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in both acute and chronic conditions. For acute conditions, data
has shown that a twice daily regimen is the most commonly
recommended regimen, usually prescribed for 1 week. Whereas
for chronic therapy, the most frequently used dosing regimen is
the once daily regimen for 1 month, on the other hand 17.5%
of the pediatricians declared that they do not use probiotics for
chronic conditions.

Moreover, the prescribers stated that they extensively prescribe
probiotics for the management of antibiotic associated diarrhea
(AAD); 43.7% tended to prescribe it along with the antibiotic
course, 38.9% recommended its use after the antibiotics course,
and a minority did not recommend probiotics for AAD.

Primary Outcome: Knowledge of pediatricians about
probiotics and its use in acute infectious diarrhea in
children

The mean knowledge score for all the enrolled pediatricians
was 7.58+2.48 points (Mean + SD). The median of the total
knowledge score was 8 [6-9] points (Median [Quartiles]); 51.6 %
of the participants had a knowledge score of 28 points, which is
defined as a good knowledge.

Secondary Outcome: Association between the
knowledge score and the different variables through
bivariate Analysis

A non-parametric bivariate analysis, using the Kruskal- wallis
test revealed that physicians who consulted 10-20 patients per
day had a significant higher knowledge when compared to those
who have > 20 and < 10 consults per day (mean rank 66.6 vs 60.45
vs 42.27 respectively (Pvalue = 0.004).

Another non-parametric test (Man-Whitney test) revealed that
physicians, who prescribed probiotics throughout their practice,
had a better knowledge when compared to the non-prescribers,
with a mean rank of 65.93 vs 37.73, and a Pvalue of 0.007.

Contrarily, the analysis displayed that the knowledge score was
not affected by gender, subspecialty, years of practice, patient
population, and whether the participant is a researcher or a
university instructor. For further details refer to Table 3.

DISCUSSION

The quantitative data of this study demonstrated that the
pediatricians’ knowledge about probiotics was remarkably
high, where 89.7% were able to identify the correct definition

Table 3: Bivariate analysis of the association between mean knowledge scores and demographic/attitude of the studied population (n=126).

Knowledge Mean Rank Sum of Ranks Pvalue Test

Gender

Males 61.05 4518 0.364 Man-Whitney
Females 66.98 3483

Age R spearman= 0.055 0.556 Spearman
Sub-specialty

No 64.76 5181 0.605 Man-Whitney
Yes 61.30 2820

Years of Practice R spearman = 0.066 0.475 Spearman
Patient Population

In patients 47 0.457 Kruskal-Wallis
Out patients 56.7

In- out patients 62.92

Researcher

No 58 4408 0.395 Man-Whitney
Yes 63.53 2732

Consultations number

<10 42.27 0.004 Kruskal-Wallis
10-20 66.6

>20 60.45

Prescribed Probiotics

No 37.73 490.5 0.007 Man-Whitney
Yes 65.93 7384

Abbreviations: R spearman, Rank-order correlation
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of probiotics, which is “live bacteria that are helpful to your
health when you consume them”'> Interestingly, when
compared to a similar study conducted by Oliver L et al. in the
USA, that aimed to assess the health care providers’ (including
pediatricians) knowledge, perceptions, and use of probiotics
and prebiotic, an equivalent percentage of the physicians (91%)
defined probiotics properly.'? Thus surprisingly, pediatricians
in developing countries and those in developed countries
have similar knowledge; this could be due to the access of the
Lebanese pediatricians to the American society guidelines and
their implication in the management of various health conditions
among the Lebanese population. In this study, the computed
mean Probiotic Knowledge Score (PKS) was 7.58 + 2.48 (mean
score + SD), with a median of 8.0. The latter shows that the
Lebanese pediatricians have an acceptable knowledge score when
it comes to probiotics, yet, it could be further improved, which
was demonstrated by the 69.8% of the participants who claimed
that they prefer to gain more knowledge via conferences (42.1%).
A comparable study conducted in Nigeria has shown that the
Nigerian health care professionals have limited awareness and
knowledge of the beneficial probiotics; this may be due to the
restricted access to updated studies and peer reviewed journals
that require prepaid subscriptions.”® Therefore, the continuous
education in Lebanon can be motivated and empowered by
providing unlimited and free access to the updated reputable
journals, as well as highlighting the major role of the pharmacists,
who are considered to be potential drug experts, in assisting the
educational process.

The pediatricians’ attitude usually reflects the preconceived
ideas towards the probiotics as a concept and their willingness
to recommend it. The pediatricians in our study disclosed a high
confidence that probiotics are beneficial to the human’s health
(81.7%), on the contrary to the remaining part who disagreed on
its benefits claiming that it has no proven benefit. Contradictory
studies are present concerning the benefit of probiotics.’
Although, few studies have shed light on the fact that the use of
probiotics is not risk free; some have demonstrated the risk of
sepsis and fungemia in a number of populations."

According to the World Gastroenterology Organization
Global Guidelines for the use of probiotics and prebiotics,
probiotics have been indicated for antibiotic-associated
diarrhea, Clostridium difficile — associated diarrhea, Helicobacter
pylori, immune health, IBD, IBS, colic, lactose malabsorption,
necrotizing enterocolitis, non-alcoholic fatty liver disease, and
for the prevention of systemic infections,'® in addition to a
promising role in the management of metabolic diseases, such as
overweight and obesity.®'” As for our study, pediatricians seem to
prescribe probiotics predominantly for gastrointestinal disorders;
this could be mainly because probiotics were shown to have a
great role in gastrointestinal disorders, and the pharmaceutical

companies as well as the medical journals majorly highlight the
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probiotics’ role particularly for this indication, which is believed
to be one of the oldest indications of probiotics. As for the
pediatricians’ recommendations for single or combined strains
of probiotics, 70.6 % preferred a combination of strains. When
it comes to the availability of the single strains probiotics in the
Lebanese market, it tends to be limited in number, where the
majority is a combination of different strains.

Concerning the use of probiotics for antibiotic - associated
diarrhea, 43.7% of the enrolled physicians recommended
probiotics to be co-administered with antibiotics as prevention
of AAD and 38.9% after the completion of the antibiotic course
for the management of AAD. The available literature emphasized
on probiotics’ possible role in the prevention of AAD when
co-administered with antibiotics. A study conducted by Alam
S and Mushtaq M, in 2009, revealed that probiotics prevented
antibiotic associated diarrhea in 1 out of 7 children.'”® Some
claim that 10-25% of the total AAD is related to Clostridium
difficile-associated diarrhea (CDAD)," yet, studies have shown
that CDAD is less common among the pediatric population.'®

As for the relationship between the number of consultations
per day and the knowledge score, physicians consulting 10-20
patients tend to have a significantly better knowledge than
those consulting >20 or even < 10 patients per day. This could
be explained by the fact that physicians who have more than 20
consults per day tend to have a busy day, after which they tend to
be too exhausted to seek further education, whereas those having
less than 10 consults could be more into administrative work
rather than a pure medical one, so they could be less interested in
updating their medical knowledge, mainly in controversial topics.

Lastly, enrolled pediatricians who prescribed probiotics had a
significantly higher knowledge score than those who didn’t. It is
logical, where pediatricians are motivated to know more about
the prescribed medications” and supplements’ safety and efficacy
in various indications. We should also highlight the role of the
pharmaceutical companies that aid in spreading knowledge
among the physicians via conferences and workshops.

Strengths and Limitations

This study evaluated Lebanese pediatricians’ knowledge,
attitudes, and beliefs about probiotics; this descriptive study is
one of a kind in Lebanon tackling this specific subject. Moreover,
the researchers of this study are clinical pharmacists who worked
previously in community pharmacies, thus they are considered
as drug experts as well as they have quiet the good knowledge
about the possible probiotic indications. In addition to that, their
experience as community pharmacists allowed them to have
an insight into the available probiotics brands in the Lebanese
market and the pattern of prescription of probiotics by the
physicians. Concerning the data collection, the researchers
themselves collected the data through face-to-face interviews
with the pediatricians. Another empowering point is that a
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pilot study was conducted prior to the data collection, which
allowed the amelioration of the final questionnaire. Finally, the
study included multiple centers from all across Lebanon, which
increased the diversity of the possible answers.

As for the limitations, being a cross-sectional study made it
impossible to determine any possible cause-effect relations
amongst the use of probiotics and the likely side effects, as well as
it made it difficult to establish a pharmaco-economic conclusion,
whether the use of probiotics would be cost effective in Lebanon
or not. Another limitation involving the questionnaire is its
length, where some of the participants complained that the
questionnaire is too long, so it might have negatively affected the
quality of their answers. Also, the sample size was relatively small,
although it statistically satisfied the minimum required sample
size. Finally, the physicians were chosen by convenience due to
the time limits provided for the study.

CONCLUSION

This study has shed light on the gaps in the literature concerning
the knowledge of pediatricians and its effect on their practice,
among the Lebanese population and even the Middle Eastern
region. As a next step, we will work on validating this scale on
Lebanese pediatricians.

The participants claimed that their knowledge could be further
improved through conferences, lectures and workshops. In
addition to that, the appropriate use of probiotics, still needs to
be stressed among the Lebanese pediatricians; these findings
could be translated to health educational practice through
pharmacists, who are considered as drug experts, and are
knowledgeable enough to update the physicians and other
health care professionals with the most recent information
about probiotics. At last, further studies, including a diverse
larger sample, are warranted to investigate the knowledge and its
influence on the practice concerning probiotics and their role in
health improvement.
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APPENDIXES

Data Collection Sheet
Lebanese Pediatricians’ Knowledge, Attitude and Practice Patterns toward Probiotics

Demographics

Gender: [ Male L1 Female

Age: years old

In which Governorate do you work?

L] Beirut L1 North Lebanon L] Begaa L1 Akkar

[J Mount Lebanon [ South Lebanon [J Nabatiyeh (] Baalbeck-Hermel
General Pediatrician: [ No L] Yes
Subspecialty: [INo L] Yes, specify
Education completed in:

Medical School:

L] Lebanon L] Russia L1 Others, specify
L] Europe L] USA
Residency Program:
L] Lebanon L] Russia L1 Others, specify
L] Europe L] USA
Fellowship Program:
L] Lebanon L] Russia L1 Others, specify
L] Europe L] USA
Years in practice: years
Patient population:
UIn patients [ In/out patients L1 Out patients
Are you a researcher or a university instructor:

L1 No L] Yes
Knowledge

What are probiotics?

L] Cleaning products to help kill bacteria on fruits and vegetables

[ Fibers that help feed the good bacteria in your body

[ Live bacteria that are helpful to your health when you consume them
L1 Natural antibiotics

] Substances that make food taste sweeter

[ Others, specify
What is the best probiotics source in your opinion?

[ Cultured dairy products (yogurt, milk, sour cream, kefir...)

] Fermented food

(1 Food supplements

What are the indication(s) for probiotics use? (you can choose more than one option)
L1 Allergy

L1 General digestion/Gut health

L] Heart health




1 IBD (Crohn’s disease/Ulcerative colitis)
L1 1BS

UJ Immune health

[J Mental health/Stress

1 Overweight/Obesity

L1 Others, specify
Probiotics act by:
LI Improving intestinal barrier functioning

1 Modulating pain perception

(1 Modulating the immune system

1 Suppressing the growth/invasion of pathogenic bacteria

L] All of the above

The use of probiotics is usually for:

L1 Prophylaxis

L] Treatment

L] Both

Do you think you need more knowledge about probiotics and their use?
LI No L] Yes

If yes, how?

L] Conferences
L] Lectures

1 Workshops

L1 Others, specify
Attitude

Do you think probiotics are beneficial?

L1 Strongly Disagree [ Disagree [ Neutral [JAgree [ Strongly Agree
If no, why?

1 Carcinogenic

[J Lead to infection

L1 No proven benefit

LI Others, specify
Do you think patients could afford buying probiotics?
LI No L] Yes

If no, how would we help the patient to buy them?

L] Insurance

LI Lower the price
(1 NSSF

L1 Samples

L1 Others, specify
Do you think the patient would be compliant to a probiotic course?
L1 No L] Yes

If no, why?




[ Frequency of administration
] Price

[] Treatment duration

[1 Others, specify
Have you tried it for personal use? (for yourself or family members)
L1 No L] Yes

If yes, was the result beneficial?

L1 No L] Yes

Practice

On average, how many consultations do you do per day?
[1<10

[110-20 Specify (optional):

[1>20

How many days do you work per week? days
Do you prescribe probiotics?

L1 No L] Yes

If NO move onto the next section
If YES answer the below questions
Do you prefer probiotics as?
L1 Single strains

[J Combination of strains

1 Specify brand (optional):
How often do you prescribe it?
1 Once weekly

1 Twice weekly

L] >3 Times/week, specify
For what condition(s) do you prescribe it? (you can choose more than one option)
L1 Allergy

L1 General digestion/Gut health

L] Heart health

L] IBD (Crohn’s disease/Ulcerative colitis)

1 1BS

LJ Immune health

L] Mental health/Stress

L1 Overweight/Obesity

LI Others, specify
What is the dose regimen of probiotics that you prescribe for an acute treatment?
L1 Once daily

L] Twice daily

L1 >3 Times/day
L1 Others, specify
For how long do you prescribe probiotics in an acute treatment?




L] 1week
[J 2 weeks
[J 3 weeks
[J 4 weeks
What is the dose regimen of probiotics that you prescribe for a maintenance treatment?
1 Once daily

L1 Twice daily
[1>3 Times/day
L1 Others, specify
For how long do you prescribe probiotics in a maintenance treatment?
[J 1 month

[J 2 months

[J 3 months

[J 4 months

What dosage form do you prescribe the most?

L1 Capsules

U Liquid

[J Sachets

L1 Others, specify
Would you recommend probiotics consumption as:
L1 Dietary intake

[1 Food supplements

L] Both

L1 Others, specify
Would you prescribe probiotics antibiotic course to prevent the occurrence of
Antibiotics Associated Diarrhea (AAD):

L] After

[J With

L1 Others, specify




