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ABSTRACT

study was aimed to identify opinions of pharmacists and physicians o
Materials and Methods: This cross-sectional study conducted betwe

the participants via e-mails.
Results: A total of 361 pharmacists (74.5% female)
About two-thirds of pharmacists and physicians indic
indications of probiotics. A majority of pharmaci
gastrointestinal system disorders (99.7% and 9
genitourinary system (29.3%) but physicians fo

ar with the mechanism of action and
s recommended probiotics to be used in
wever pharmacists were more likely to suggest for

ical symptoms (15.1%). Considering patient advice

(30.9%); and in regards to probiotic r ion,70.7% and 38.2% of pharmacists and physicians indicated
that they have no concerns, but 612 o ians/have concerns on reimbursement policy when prescribe.
Conclusion: Pharmacists and physicia ealthcare providers commonly being asked about probiotics by
the patients. Therefore, is i ealthcare professionals’ concerns and to increase their
knowledge on the use of different health conditions. Given the fact that probiotics products can be
purchased without a prescr are professionals at primary care settings should be more vigilant for
the rational use of pz i
physician, community

Introducti

A health une system is provided by the balance between the amount and types of microorganisms in the
h i | tract. Any deficiency or dysfunction in the immune system can lead to infections,

se of antibiotics in the population. Gut flora is responsible for 80% of immune system and has
d through healthy nutrition in order to maintain balance within the gastrointestinal system,

found to be high in people who have not been exposed to antibiotics before, and it has also been shown

alnutrition causes microorganism loss in urban life. Therefore, it is recommended to physically strengthen
uman body with supplementary food, nutritional support or probiotics to prevent unintentional loss of
icroorganisms.

An intestinal microbiota is a unique structure and is associated with various diseases ranging from allergy to

inflammatory bowel disease. While a causal relationship has not been fully defined and has been investigated for

safety issues in certain populations (such as in immunocompromised patients), the use of probiotics is considered

as a dietary supplement in the treatment of disease. Use of probiotic is recommended in the treatment of many

diseases, such as inflammatory bowel disease, short bowel syndrome, antibiotic-associated and acute diarrhoea,



Clostridium difficile and Helicobacter pylori infections, urogenital infections, food sensitivity and allergies [2].
In the paediatric population, they are also used in the treatment of diarrhoea, atopic dermatitis and colitis [3].
Probiotics were defined by the World Health Organization in 2002 [4] as ‘live microorganisms which, when
administered in adequate amounts, confer a health benefit on the host’; and the most commonly used
microorganisms are Lactobacillus (rhamnosus, casei, casei shirota, acidophilus, johnsonii, plantarum,
bulgaricus and reuteri), Bifidobacterium (breve, bifidum, infantis and animalis) genera, and the

fungus Saccharomyces boulardii [5,6]. Probiotic products that can be easily purchased from supermarkets or
community pharmacies; are formulated as yoghurt, capsule, powder or tablet [7]. The use of commercially
available products is increasing in the general population, both in the community and in other healthcare settings.
Therefore, clinicians should evaluate evidence of efficacy and safety for probiotics in specific indications tha
meet the needs of the individual patient.

Primary healthcare professionals are often the first contact person in the community for healthcare adV1ce
especially in the context of self-care. Therefore, before making any recommendations for probiotics i
important for healthcare professionals for a particular patient to know the probiotic's dosage form,
(especially the genera, not the strain), total dose and duration of use [8]. Furthermore, any potentia

of probiotics in immunosuppressive patients, patients with central venous catheters, and in
hypersensitivity to milk / lactose, or certain patient groups such as severe pancreatitis mayals
ssionals towards

[7].
are pro
obiotic consumption in

There are not many studies that have investigated the attitudes and practices of hed
and attitudes‘ofphysicians and

probiotic use and have addressed the demands of patients and the public regarding p
health issues [2,8-10]. The aim of this study is to determine the knowl
pharmacists regarding the use of probiotics in general practice.

Materials and Methods:
This cross-sectional study was conducted between November 20 18 through an electronic
survey among pharmacists and physicians in Ankara. The st pecific to the research were
developed by the researchers through comprehensive,li > reyiew @nd the final version of the questionnaires
for both pharmacists and physicians were developed i
survey was consisted of two sections; the first part qui
pharmacist and 11 questions for physicians) and
participants (12 multiple choice questions for p
study protocol conforms to the ethical guidelin
Committee (Zekai Tahir Burak Materni Spi
The survey was delivered to a conveni

aphics of participants (8 questions for
ocused on the knowledge and attitudes of
questions for physicians) on probiotic use. The
inki Declaration and was approved by the Ethics
oard, No:23/2018).

sicians and pharmacists working in Ankara and they
gssional e-mail groups. The participants responded to online
survey if they were volunteered ate indthe study and an informed consent was obtained via the survey

link.

The data were analysed as i tatistics (mean and percentages) by using the IBM SPSS version 22 (IBM
SPSS Inc., Chicago, USA ization test was performed. Comparison of the responses between
pharmacists and physiei analysed using Student t-test. A statistical significance was expressed as p
<0.05.

Results:

ger duration of experience in the profession compared to the pharmacists (p<<0.05). The
the physicians were internal medicine in 227 (63.8%)), basic medical science in 114 (32%) and

ortunately, 60. 4% of physicians and 72.2% of pharmacists have indicated not to follow any national or
ational literature in regards to general information sources on drugs and/or diseases; but almost half of the
rticipants (50.6% and 54.3% of physicians and pharmacists respectively) were influenced by information
given by medical representatives of pharmaceutical industry. In particular to probiotics, a majority of physicians
89.6% and pharmacists (85.3%) stated that they were first informed about probiotics more than 2 years ago
through congress/symposium/workshop/meeting (75.7% and 54.2%, respectively), medical representatives
(46.3% and 31.2%, respectively) and by literature (33.7% and 26.4%, respectively). Interestingly, 9.3% of
physicians and 32.4% of pharmacists were introduced with probiotics by a pharmacist.



Healthcare professionals were also evaluated for their personal use and suggestions for using probiotics to their
families and / or friends when necessary; 79.2% of physicians and 88.3% of pharmacists stated that they used
probiotics, 90.7% of physicians and 97.2% of pharmacists stated that they recommended probiotics to their
family members. Although 62.5% of pharmacists and 59% of physicians stated that they have sufficient
knowledge (or more familiar with) about the mechanism of action and indications of probiotics, their attitudes
towards probiotic use differed (Table 2).

Opinions of healthcare professionals on the attitudes of their colleagues revealed that 62.2% of pharmacists and
55.6% of physicians believed their colleagues do not have sufficient knowledge on probiotics and 9.5% of
pharmacists and 14.3% of physicians believed their colleagues have prejudices.

Discussion

Probiotics have been recognized as useful options in the treatment of a variety of gastrointestinal disorders, bu
should be noted that their efficacy depends on the species, dose, disease and duration of treatment [7,11 12]

A study conducted in China was shown that 65% of physicians prescribe antibiotics, whereas 57% pres
probiotics in the treatment of acute diarrhoea during hospitalization [13]. On the other hand, 53%
and 81% of gastroenterologists in the UK recommended or prescribed probiotics for the treatment

gastroenterologists in the USA is similar to their UK counterparts; 98% of them beheved pr
treatment of gastrointestinal symptoms, and 93% of them reported that patients they exam probiotics
for IBS and C. difficile associated diarrhoea [15]. Similar to the findings in these studic (99.7%)

conducted in Australia, 72% of population had used complementary med year and 17% had
used probiotics; moreover, pharmacy customers indicated that they w. haye information from a pharmacist
on safety, interactions and effectiveness of CMs [16]. The most co JM products by paediatric

patients (or caregivers) with gastrointestinal disorders in gastroente ent clinics in Canada were
indicated as multivitamins (65%), calcium (35%), probiotics otl-omega-3 fatty acids (13%); and
76% of respondents reported that they would like to discuss hysician on the use of CM concurrently
with prescribed medicines and 52% indicated to see acist [17]. In this study, 30.9% of
physicians and 63.6% of pharmacist stated that their d information about probiotics. These
percentages may reflect the fact that the purchasi oducts is not required a prescription, therefore

role of primary care health professiong perception on the use of probiotics.
A study on the knowledge and attitude ans on infantile colic revealed that only 2.2% reported that

ationship between colic symptoms and adjunctive remedies, they
robiotic use, and therefore probiotics were used in only 4.5% of cases
in which physicians and pharmacists had different perspectives on
probiotic advice (p .6% and 97.7% of the physicians stated that they recommended probiotics for
0-18 age group a diseases, respectively. However, pharmacists reported to recommend
probiotics for people both aged 0-18 years (54.6%) and 18-40 years (54%).
While it 1s ioti

Although paediatricians ac
were less likely to counse
[18]. Similar issues emerg

ensive care units (ICU) indicated that they would never consider recommending
ention of ventilator-associated pneumonia because of not being sure of safety (43%) and
iotics. However, they were more likely to recommend probiotics for the prevention of C.
n ICU. They further indicated to get information on probiotics by communication with their
%), scientific journals (67%), media (15%) and medical representatives (7%) [19]. In regards to
information, healthcare professionals in Europe indicated to acquire knowledge on probiotics from
3.3%), websites (34.9%), at work (28%), from pharmacies (25%) and radio/television (9.7%) [2].

study by Marupuru et al.[9] has shown that probiotics was used by 53% of pharmacists (mainly for general
h and wellness but also for to treat stomach and intestinal illness) and 89% of pharmacists would

commend probiotics to patients, friends and relatives. In the study where the participants were all healthcare
professionals from Europe stated that 92% of pharmacists and allied health professionals and more than 84% of
physicians and dentists had already used probiotics, and in general 87.5% of health professionals advised people
(such as patients, friends and relatives) [2], whereas it was found in this study that 88.3% of pharmacists had
used probiotics and 97.2% recommended it for relatives and friends.

Research conducted in community care settings in Canada revealed that the majority of community pharmacists
(66%) recommend natural products, including probiotics, to patients, most frequently concurrently with other



drugs (69%) [20]. In a study conducted in South Africa, 78% of pharmacists reported to be slightly to very
familiar with probiotics [8]. Another study included all healthcare professionals from different parts of Europe
reported that pharmacists’ self-evaluated (on 5-point Likert scale) knowledge on probiotics (rated as ‘good’)
were significantly higher than the physicians (rated as ‘medium’) [2]. Just over one third of pharmacists in this
study indicated to have sufficient knowledge on probiotics, whereas 23.2% believed that physicians in general
have sufficient knowledge and recommend probiotics to the patients. In regards with having concerns before
giving advice on probiotics, 70.7% of pharmacists reported to have no concerns, whereas 60.9% of physicians
stated that they have concerns on prescribing because of probiotics having no reimbursement. In the study
conducted among pharmacists, it was reported that 15% of pharmacists had negative attitudes that
complementary medicine products (including probiotics) interfered with standard medical care [8]. The findi
from Pakistan revealed that only 15.1% of healthcare professionals (including pharmacists and physicians)
good knowledge regarding the use of probiotics; and lack of knowledge about the clinical use of probiotics
(57%) and high cost of probiotics (35.4%) were the most common reason for not recommending [10 :
concerns can be overcome by globally accepted experts’ recommendations. A guidance for probio
issued [21,22], which indicated that by knowing the correct definition of probiotics, making the co

avoiding antibiotic resistance genes, choosing probiotic strains resistant to gastrointestinal
to maintain rational use of probiotics.

Study limitations:

province, 2278 general practitioners and 2297 pharmacists were registered i the year of 2006, Therefore,
reaching approximately 15% of the targeted population can be express of the main limitations of this
study. In addition, pharmacists and physicians unfamiliar with probio
which may have caused sampling bias. The participants of this
the findings may not reflect the practice norms in nationwid it will'help to provide comparative views
for further studies to be conducted in developed and/or deve

Conclusion
A discrepancy in knowledge, attitudes and practi
settings which may affect the public perception,
local exploratory studies would indicate practic
as well as healthcare professionals in diffe

probiotic products, insufficient knowledge ofg
practitioners, it is important to have,scie:

practitioners.

1our on probiotic use. The aggregated data from
r probiotic use and identify further needs of patients

ers and influence of medical representatives on
pdated information sources available for healthcare

REFERENCES

K. Effects of Probiotics, Prebiotics, and Synbiotics on Human Health.
021.

1, de Vos WM, et al. The function of our microbiota: who is out there and what do
1fect Microbiol. 2012;2:104.

g group report on drafting guidelines for the evaluation of probiotics in food. 2002.
MH, Walker WA, Sanders ME, et al. Recommendations for Probiotic Use--2015 Update:

Wilkins T, Sequoia J. Probiotics for Gastrointestinal Conditions: A Summary of the Evidence. Am Fam
ysician. 2017 Aug 1;96(3):170-178.

8. Thin SM, Thet D, LiJY, et al. A systematic review of community pharmacist practices in
complementary medicine. Pharm Pract (Granada). 2022 Jul-Sep;20(3):2697.
doi.org/10.18549/PharmPract.2022.3.2697
9. Marupuru S, Axon DR, Slack MK. How do pharmacists use and recommend vitamins, minerals, herbals
and other dietary supplements? BMC Complement Altern Med. 2019 Aug 22;19(1):229.
doi.org/10.1186/s12906-019-2637-y.



10. Arshad MS, Saqglain M, Majeed A, et al. Cross-sectional study to assess the healthcare professionals'
knowledge, attitude and practices about probiotics use in Pakistan. BMJ Open. 2021 Jul 28;11(7):e047494.
doi:10.1136/bmjopen-2020-047494.

11. Boyle RJ, Robins-Browne RM, Tang ML. Probiotic use in clinical practice: what are the risks? Am J
Clin Nutr. 2006 Jun;83(6):1256-64; quiz 1446-7.

12. Verna EC, Lucak S. Use of probiotics in gastrointestinal disorders: what to recommend? Therap Adv
Gastroenterol. 2010 Sep;3(5):307-19.

13. Ke B, Ran L, Wu S, et al. Survey of physician diagnostic and treatment practices for patients with acute
diarrhea in Guangdong province, China. Foodborne Pathog Dis. 2012 Jan;9(1):47-53.

14. Cordina C, Shaikh I, Shrestha S, et al. Probiotics in the management of gastrointestinal disease: anal

of the attitudes and prescribing practices of gastroenterologists and surgeons. J Dig Dis. 2011 Dec;12(6):489-9
15. Williams MD, Ha CY, Ciorba MA. Probiotics as therapy in gastroenterology: a study of physician
opinions and recommendations. J Clin Gastroenterol. 2010 Oct;44(9):631-6.

16. Braun LA, Tiralongo E, Wilkinson JM, et al. Perceptions, use and attitudes of pharmacy
complementary medicines and pharmacy practice. BMC Complement Altern Med. 2010 Jul 20;10
17. Adams D, Schiffgen M, Kundu A, et al. Patterns of utilization of complementary a
medicine in 2 pediatric gastroenterology clinics. J Pediatr Gastroenterol Nutr. 2014 Sep;59
18. Indrio F, Miqdady M, Al Aql F, et al. Knowledge, attitudes, and practices of pediatri

4-9.
on infantile

19. Wheeler KE, Cook DJ, Mehta S, et al. Use of probiotics to prevent ventilé ted pneumonia: A
survey of pharmacists' attitudes. J Crit Care. 2016 Feb;31(1):221-6.
20. Ogbogu U, Necyk C. Community Pharmacists' Views and Prae i tural Health Products
Sold in Community Pharmacies. PLoS One. 2016;11(9):¢0163450.
21. Hill C, Guarner F, Reid G, et al. Expert consensus document ational Scientific Association
for Probiotics and Prebiotics consensus statement on the scope and ap
Rev Gastroenterol Hepatol. 2014 Aug;11(8):506-14.
22. Toscano M, De Grandi R, Pastorelli L, et al. A cons ide forprobiotics: 10 golden rules for a
correct use. Dig Liver Dis. 2017 Nov;49(11):1177-1184.
23. Republic of Turkey Ministry of Health Gen ire ealth Research. Health Statistics

Yearbook 2016. Republic of Turkey Ministry of Hea . Basara B, Soytutan Caglar I, Ozdemir AT,
et al., editors. SB-SAGEM-2017/5).

Table 1. Demographics of participa

(1)
)
armacists physicians p’
) (n=356)

Female 269 (74.5) 151 (42.4)
Male 92 (25.5) 205 (57.6)
Age, years
20-29 126 (34.9) 37(10.4) <0.00001
30-39 86 (23.8) 77 (21.6)
>40 149 (41.3) 242 (68)
Year§ in professio
<5 120 (33.2) 40 (11.2) <0.00001

44 (12.2) 47 (13.2)
>1 197 (54.6) 269 (75.6)

quare test



Table 2. Attitudes of healthcare professionals on the use of probiotics

n = number of respondents (%)

pharmacists physicians p value’
age group frequently suggested to be used; 326 (100) 356 (100)
0-18 years 178 (54.6) 212 (59.6)
18-40 years 176 (54) 67 (18.8) <0.00001
40-64 years 111 (34) 45 (12.6)
>65 years 64 (19.6) 32(9)
diseases frequently suggested to be used; 338 (100) 344 (100)
gastrointestinal system 337(99.7) 336 (97.7)
genitourinary system 99 (29.3) 28 (8.1)
endocrine system 32(9.5) 38 (11)
cardiovascular system 10 (3) 16 (4.7)
neurological system 31(9.2) 31 (9)
dermatological 89 (26.3) .
requests of advice from patients regarding probiotics 338 (100)
yes, received 0.9)
receive feedbacks from patients regarding probiotic usage; 00)
none
positive 35.7) 0.05
negative .
concerns on suggesting probiotics; 356 (100)
no concerns 136 (38.2) <0.00001
recently developed drug 23 (6.5)
same effect can be achieved by non-medical way 48 (13.5)
not have sufficient knowledge on mechanism 50 (14)
no reimbursement when prescribed 217 (61)
others 16 (4.9) 5(1.4)
allocated a space for probiotics at the 331 (100) N/A
yes, it is allocated 215 (63.6)
suggested to a patient who is escribed’by an antibiotic by N/A 356 (100)
myself 155 (43.5)

* Chi-square test, N/A: [pplic






