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ABSTRACT  

Background: Regarding the importance of probiotics in prevention of different diseases, the knowledge of 
people particularly health-related professionals about the beneficial effects and availability of probiotic prod-
ucts is important. Considering the limited studies, the present study was conducted to assess the knowledge of 
medical sciences students as future provider of health information about probiotics in Tabriz, Iran.  
Methods: This cross-sectional study was carried out on 296 medical sciences students from different faculty 
majors with mean age of 22 ± 4 years. The students completed two self-administered questionnaires; the one 
was about the demographic characteristics and the other one with nine closed questions as for knowledge as 
well as probiotics and their health effects and 2 questions related to availability of probiotic products. Scoring 
of 9 knowledge questions was divided to three sections 0-3, 4-6, 7-9 and classified as poor, acceptable and 
good, respectively. The Chi-square test was used to examine the differences in knowledge of the students 
across different gender, major and degree groups.  
Results: Six percent of students had poor, 43% acceptable, and 51% good knowledge. Total mean±(SD) of 
knowledge was 6.25 ±1.6 . Answers of students about the availability of probiotic products were 36.9% low, 
48.1% moderate, and 15% high. Comparison of knowledge result between different major and degree groups 
was statistically significant (P<0.05).  
Conclusion: Although students had approximately acceptable level of knowledge about probiotics and their 
health effects, their awareness about common available form of probiotic products was low. The use of 
efficient co-educational materials such as teaching new findings for students may be beneficial.  
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Introduction 
 

Probiotics are live microorganisms that 
when consumed in enough amount exert 
their health benefits [1]. Several studies have 
shown the effectiveness of these bacteria in 
prevention and controlling of different dis-
eases such as gastrointestinal disorders [2, 3], 

types of cancer [4], immune system disease 
[5,6], hypertension [7], allergy [8], atopic ec-
zema [9], dental carriers [10] and obesity 
[11,12]. These compounds also have useful 
effects, including production of water-
soluble vitamins such as B vitamins group 
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[13], increased bioavailability of dietary iron 
[13] and de-conjugation of bile acids in gut 
[14].  

Although, probiotics naturally are 
found in dairy and non-dairy foods [15], 
nowadays, different types of probiotic bacte-
ria as a functional food are added to a wide 
variety of foods including cheese, ice cream, 
milk-based desserts, butter, mayonnaise and 
fermented foods of plant origin [16], fruit 
juices [17,18], vegetables, legumes and ce-
reals [15], malt [19] and soybean [20, 21].  

Despite the accessibility of variety of 
probiotic products [22] and also the availa-
bility of large number of data supporting the 
importance of probiotics in health in the 
past decade [23-30], their consumption is 
still low and may be due to the lack of 
knowledge of consumers and health-related 
professionals as provider of health informa-
tion to people.  

It seems that, investigating the know-
ledge of people particularly health-related 
professionals about beneficial effects of 
probiotics and several types of probiotic 
products is important. Considering the im-
portance of probiotics in health promotion 
and due to lack of studies in this field in 
Iran, the present study was conducted to 
assess the knowledge of medical sciences 
students towards probiotics and their availa-
bility in Tabriz, Iran. 

 

Materials & Methods 
 

This cross-sectional study conducted 
on 296 students (male: 123, female: 173) se-
lected randomly from different faculty ma-
jors (including dentistry, pharmacy, medi-
cine, nutrition, public health, nursing, mid-
wifery and paramedical). Sample size was 
determined based on the information de-
rived on knowledge score in a pilot study 
from 50 samples. Considering a confidence 
level of 95% and using formula N=Z2S2/d2, 
296 samples was computed to be incorpo-
rated in the study. 

Two self-administered questionnaires 
were completed by students. The one was 
about the demographic questions such as 
age, gender, degree (B.Sc, M.Sc and MD), 

major and the other one consisted of nine 
closed questions to assess students' know-
ledge about probiotics (n=6), their health 
effects (n=3), and two questions about pro-
biotic products and availability of these 
products in local market (n=2). All nine 
questions about knowledge were evaluated 
using a corrected (coded as 1)/incorrect 
(code as 0). Therefore, the possible range for 
raw score was 0-9.  

The scoring of correct answers was 
classified as 0-3 weak, 4-6 acceptable, and 7-
9 good. The panel of experts approved con-
tent validity of questionnaire. In a pilot 
study, the reliability of questionnaire was 
tested in a random sample of 50 students, 
the generated 9-item scale had alpha Cron-
bach of 0.65. For qualitative, and quantita-
tive data, results were presented as mean ± 
SD and frequency (percentage), respectively. 
The chi-square test was used to examine the 
differences in knowledge of students across 
various gender, major and degree groups. P-
values less than 0.05 considered as signifi-
cant. 

 

Results 
 

Demographic characteristics of the par-
ticipants are shown in Table 1. From total 
296 students with mean age of 22±4 (mean 
± SD) ranging from 18 to 42 years; about 
fifty-eight percent were female. About 50% 
of the students were at MD, 3.5% at MSc 
and 46% at BSc degree. Figure 1 indicates 
the level of students’ knowledge about pro-
biotics. 

The results of answer to some impor-
tant knowledge questions are presented in 
Table 2. Total mean (SD) of knowledge was 
6.25±1.6. Although 83% of students defined 
the probiotic term correctly, surprisingly, 
59.7% of them confirmed the high beneficial 
effects of probiotics in health (Table2). Re-
garding the availability of these products, 
most of the students (72.9%) noted yogurt 
and other dairy products as a common avail-
able form of probiotic products, 11.6% 
mentioned to added fiber containing prod-
ucts, and 3.6% of them stated the supple-
mented form. Unfortunately, 12% of stu-
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dents were not familiar with different availa-
ble probiotic products. As well as, 36.9%, 
48.1% and 15% of students mentioned the 
availability of these products at low, mod-
erate, and high level, respectively.  

According to the results presented in 
Table 3, mean (SD) of score according to 
sex (female and male, respectively) was 6.3 ± 
1.5 and 6.1± 1.6. In comparison with female 
students knowledge of male students was 
better but the differences were not statisti-
cally significant. Surprisingly, significant dif-
ferences in the knowledge of students about 
probiotics were observed between different 
university degree groups (P=0.018) and the 
knowledge of B.Sc students was higher than 
MD students was (P=0.013). The mean (SD) 
of scoring for degree groups (B.Sc, MSc and 

MD) were 6.5±1.3, 6.4± 0.9 and 5.9± 1.8, 
respectively. In addition, a significant differ-
ence in the level of knowledge about probio-
tics across various majors was observed 
(P=0.005). In this regard, based on further 
evaluation, there were statistically significant 
differences between pharmacy and dental 
(P=0.013), pharmacy and midwifery 
(P=0.019), dental and nutrition (P=0.001), 
dental and midwifery (P=0.002), dental and 
health (P=0.001) students in their know-
ledge. Mean (SD) score according to majors 
was 6.1 (1.8), 6.3 (1.7), 5.4 (1.8), 7.1 (1.3), 6.1 
(1.3), 6.6 (0.9), 6.7 (1.2), 5.8 (1.3) in medi-
cine, pharmacy, dental, nutrition, nursing, 
midwifery, health and paramedical, respec-
tively. 

    
 
 

 

Fig.1: Classification of students´ knowledge regarding probiotics (n=296) 
 

Table 1: Demographic characteristic of students (n=296) 
 

Variable  Frequency  (%)  
Gender 

Male 
Female 

 
123 
173 

 
41.6 
58.4  

Degree** 
MD 
Msc 
Bsc 

 
149 
11 
136  

 
50.3 
3.4 
46.3  

Major 
Medicine 
Pharmacy 
Dental  

Nutrition 
Nursing 
Health 

 Midwifery  
Paramedical  

 
50 
48 
51 
27 
32 
33 
31 
25  

 
16.9 
15.9 
17.3 
8.8 
10.8 
11.2 
10.5 
8.5  
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    **MD=Medicine, Pharmacy, Dental 
 

Table2: Distribution of responses to knowledge questions about Probiotics (%) 
 

Questionnaire items Correct answers (%) 

1. The term of probiotic 
2. Presence of probiotics in foods 
3. The best source of probiotics in foods  
4. Milk and dairy products as a probiotic source 
5. Protein products as a probiotic source 
6. Animals organs as a probiotic source 
7. Fermented products as a probiotic source 
8. Animal fats as a probiotic source 
9. Health benefits of probiotic products 

83 
93.9 
 

81.8 
73.7 
 

24.6 
 

86.6 
84.2 
 

66.7 
 

59.7 

 
 

Table 3: Differences in knowledge of students considering their demographic characteristics 
 

Level of knowledge 
Variable  Low (%) Moderate (%) High (%) 

Gender** 
Male 
Female 

 
12.2 
13.3 

 
67.8 
63.0 

 
20.0 
23.7 

Degree* 
MD 
MSc 
BSc 

 
19.1 
0 
7.4  

 
61.0 
90.0 
66.9 

 
19.1 
10.0 
25.7 

Major* 
Medical 
Pharmacy 
Dental 
Nutrition 
Nursing 
Midwifery  
Health 
Paramedical  

 
13.6 
17.0 
26.5 
7.7 
9.4 
0.0 
6.5 
12.0 

 
65.9 
51.1 
65.3 
50.0 
70.0 
75.8 
64.5 
76.0 

 
20.5 
31.9 
8.2 
42.3 
15.6 
24.2 
29.0 
12.0 

     *P-value<0.05 
     ** P-value>0.05 

 

 
Discussion 

 
There is growing evidence regarding 

the use of natural therapies due to their  
cost-effectiveness and fewer side effects 
compared to current drugs in prevention 
and treatment of various diseases [31]. One 

of these natural products is probiotics that 
attracts increasing interest among health-
related professionals and consumers. Be-
tween 2002 and 2007, more than 800 articles 
were published about probiotics, while the 
number of records in the past twenty-five 
years was only 25 papers [32]. Besides, no-
wadays a variety of probiotic products are 
offered, however; the researcher indicated 
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that individuals do not have enough know-
ledge for choosing them [22].  

In the present study, the medical 
science students had approximately accepta-
ble level of knowledge (50.7 % high versus 
6.3% low knowledge), that may be due to 
the high quality of training methods and use 
of growing number of evidence that support 
the health effects of probiotics. In contrast, 
in Babajimopoulos et al. study in Greece 
[33], consumers were not familiar with the 
term of probiotics. Venter and Hanekom 
showed that the knowledge about probiotics 
was in low level among consumers in South 
Africa [34]. In Robertson study [35], only 
14% of the South African adults were aware 
about probiotics and Bogue [36] and Soren-
son had reported that the Irish consumers 
were unaware about probiotics. 

Low level of knowledge about probio-
tics is not limited to consumers because 
Anukam et al. [37] showed that 95.2% of 
Nigerian clinicians were not familiar with 
probiotics and in Edmunds survey [38] only 
31% of clinicians in Canada were aware 
about probiotics.  

To the best of our knowledge, there 
was no study about evaluation of the know-
ledge of university students regarding pro-
biotics so we compared our results with the 
findings of previous studies in non-student 
groups. In the present study 83% of stu-
dents correctly defined, the probiotic term 
while in Stanczak [39] survey only 43.9% 
and Hanekom study [34] 56.3% of consum-
ers defined probiotics correctly. In Babaji-
mopoulos et al. study [33] about 76% and 
Bogue study [40] 70% of consumers were 
not familiar with the term of probiotic. It 
can be concluded that students in this study 
were more familiar with probiotics than 
consumers were. About 81% of studied stu-
dents mentioned the dairy products as a 
more available form of probiotics in local 
market that was similar to the results of 
Venter and Hanekom survey [34], while this 
rate was lower in American consumers 
(50.4%) [39].  

About 60% of students mentioned the 
health benefits of probiotics correctly that 

this result was similar to the finding of Bo-
gue [40] and Stanczak study [39]. While Ba-
bajimopoulos et al. in Greece showed that 
consumers (25% men and 50% of women) 
had low level of knowledge about beneficial 
effect of probiotics [33] and also only 12% 
of clinicians had evidence regarding the 
health effects of probiotics [37]. 

In the present study, although male 
students had higher level of knowledge than 
female students did, but the difference was 
not statistically significant that may be refer 
to similar training methods used for educat-
ing of students. While in Bogue [40] study in 
Irish, female consumers were significantly 
more aware than male consumers were 
(73% versus 57%). 

Regarding students major, there were 
significant differences in their knowledge 
about probiotics. The scores of pharmacy 
and nutrition students were the highest 
while the scores of paramedical and dental 
students were the lowest in this study. These 
differences may be due to different curricu-
lums and up-to-date nutritional findings in 
these fields.  

In addition, our results indicated that 
the knowledge of students about probiotic 
was significantly different across different 
degrees. The high rate of knowledge in stud-
ied BSc students may be due to the high 
knowledge of nutrition students in this de-
gree. It should be mentioned that as major-
ity of nutrition students belonged to BSc 
degree so that the level of students ‘knowl-
edge was high in this degree. 

The limitations of this study, is better 
to be noted, the sample size was small and 
knowledge of PhD and AS students was not 
assessed.  In conclusion, according our re-
sults, medical sciences students in this field 
had approximately acceptable level of 
knowledge about probiotics. The level of 
knowledge about the common available 
form of probiotic products in local market 
was low. It can be suggested that, the use of 
efficient co-educational materials for educat-
ing students as a future provider of health 
information in this field such as teaching 
new finding, using appealing pamphlets 
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about probiotics in addition to advertising 
about various health promoting probiotic-
containing products may increase knowl-
edge about the available products in local 
market.  
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