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Background: Oral health is crucial for overall well-being and systemic health and Humans are exposed to several bacteria after birth
and will causes systemic illnesses like septicemia, respiratory, gastrointestinal, and renal issues. This study aimed to evaluate
undergraduate students’ knowledge, attitudes, and practices regarding toothbrush contamination and disinfection.

Methods: A descriptive cross-sectional study was carried out with undergraduates from seven selected universities, including public
and private universities. A closed-ended questionnaire containing 24 items was distributed to A total of 490 undergraduate students.
Results: The study showed that (28.6%, n=140) had knowledge about toothbrush cleaning and disinfection. A total of (350, n=71.4%)
needed to gain knowledge about toothbrush cleaning and disinfection. Fifty-two percent of the students feel that bacteria are the
primary mode of toothbrush contamination. Many of the students had different ways of disinfecting toothbrushes, including, boiling
a small pot of normal water (51.4%, n=252), chemical agent (31.8%, n=156), ultraviolet sanitizer (0.2%, n=4), and microwave
radiation (0.2%, n=1) does not know (16.1%, n=79). Most students (76.9%, n=377) felt that toothbrush disinfection was necessary.
Conclusion: Fewer students have sufficient knowledge about toothbrush contamination and practice disinfection methods, whereas
most students need to be made aware of the contamination of toothbrushes and the use of disinfectant methods.
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Background

Dental caries and periodontitis are both gum diseases that have been prevalent worldwide for the past three decades.' They
are also the two most common oral diseases.” The most serious oral cavity cancer, squamous cell carcinoma (SCC),
originates from the mucosal epithelium and accounts for over 90% of cases.® Oral health is crucial for overall well-being
and systemic health.* After birth, humans are exposed to several bacteria.” and for various ages, they use toothbrushes to
clean their mouths.® Globally, squamous cell carcinoma is the sixth most common oral cancer.”* Oral diseases affect
3.5 billion people, including 514 million children and 2 billion adults.” More than 50% of the population, mostly adults, is
affected by gum disease.'® Despite being preventable and inexpensive to treat, oral disorders have received little attention
from the medical community,'" Millions of germs are found in the oral cavity'? and in a 1920 paper, Cobb was the first to
address this issue.'® There are hundreds of bacterial species, fungi, viruses, and transient microorganisms in the oral cavity.'*
Toothbrushes can be contaminated with germs, body fluids, and toothpaste when used to clean off soft debris like plaque
from teeth.'? Therefore, brush disinfection is crucial to remove harmful bacteria.'” Factors such as an unhealthy, high-sugar
diet, excessive tobacco use, and problematic alcohol consumption can contribute to poor dental health.'® This, in turn, can
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lead to various illnesses, including endocarditis, cardiovascular disease, pregnancy and childbirth complications, pneumonia,
osteoporosis, and Alzheimer’s disease,17 as well as systemic illnesses like septicemia, respiratory, gastrointestinal, and renal
issues.'® It is crucial to thoroughly clean toothbrushes to prevent infections, particularly in susceptible individuals like young
children, the elderly, and those with compromised immune systems.'® Despite its importance, oral health remains a low
priority, greatly burdening families, and individuals, increasing the risk of disability, decreasing quality of life, and creating
social isolation and socioeconomic disparity.”’ The African continent has 47 countries,”” and oral cancer is most prevalent in
developing nations,”® In Africa, 480 million people, or 43.7% of the total population, face oral diseases.*® Most sub-Saharan
African countries, about 70%, spend less than $1 per person annually on dental treatment,”' and face inadequate health
workforce capabilities,” despite having the highest population growth rate globally of 2.8%.%* Antimicrobial rinses and
sprays, or covering toothbrush bristles with toothpaste or antimicrobial gel, have been studied as ways to disinfect
toothbrushes.* Therefore, our study aims to determine the knowledge, attitudes, and practices of undergraduate students
at select Somali universities regarding toothbrush contamination and disinfection. Despite the importance of this topic, there
is a lack of readily available studies in Somalia. Hence, this study will attempt to fill this gap and provide valuable insights for
future research and healthcare interventions.

Methodology

A descriptive cross-sectional study was conducted with undergraduate students from seven selected universities, both
public and private, after obtaining ethical approval from the Ethics Committee of the Ministry of Health and Human
Services, Federal Government of Somalia. From November 15, 2022, to April 15, 2023, a total of 490 undergraduate
students between the ages of 18 and 30 were enrolled and obtained written, informed consent from all participants. All of
the universities included in the study have been accredited by the Ministry of Education, Culture, and Higher Education
of Somalia. There is one public university and six private universities. The public university, Somali National University,
the private universities included in the study are Zamzam University of Science and Technology, Al Hayat Medical
University (AMU), Salaam University (SU), Somali International University, SIMAD University, Horseed International
University (HIU), and they are all located in Mogadishu. A modified version of previously published research®® was used
to create a closed-ended questionnaire with 24 items, which were administered through individual interviews conducted
at the participants’ convenience. The survey included crucial questions about participants’ knowledge, attitudes, and
practices regarding toothbrush contamination and disinfection, covering four main areas: 1) Demographics, such as
gender, age, marital status, academic year, and faculty of study. 2) Knowledge about cleaning and disinfecting tooth-
brushes and which microorganisms can cause contamination. 3) Attitudes, including the standard way of transmitting
infections through a toothbrush and improving oral hygiene. 4) Practices such as disinfecting and storing toothbrushes
All eligible participants were directly interviewed in person to complete the questionnaire, which included both open-
ended and closed-ended questions. For the knowledge assessment, each positive answer was scored as 1, while a negative
answer was scored as 0. Overall knowledge scores ranged from 0 to 8, with scores of 0 to 3 classified as poor knowledge
and scores above 3 considered good knowledge. Toothbrush contamination and disinfection practices were assessed
using a 6-point questionnaire, with scores between 0 and 3 indicating poor practice and scores between 4 and 6 indicating
good practice. A pilot study®® was conducted before data collection, and final changes were made to the questionnaire
after discarding items that did not yield useful information. The data was collected, processed, coded, and entered into
Kobo Collect, and then statistical analysis and the chi-square test were used to examine the results using SPSS Statistics,
Version 25.0. Armonk, NY: IBM Corp. Using Cronbach’s internal consistency measure, the questionnaire’s Differences
with a p-value of less than 0.05 were considered statistically significant Interviews were conducted on university
campuses based on the studies of the participants, with each interview lasting approximately 15-25 minutes. This
approach allowed for the collection of valuable insights from undergraduate students from seven selected universities,
both public and private, in Mogadishu, Somalia.

Results
The survey was responded to by 490 students in total, of whom 41.4% (203) were male and 287 (58.5%) were female.
Students’ ages ranged from 18 to 30 (mean age + standard deviation: 21.1-0. = 0.3 years). Study participants were
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laboratory students (112-22.9%), medical students (79-16.1%), midwife students (36—7.3%), nurse students (139-
28.4%), public health students (108-22.0%), and others (16—3.3%) [Table 1]. Overall, 71.4% (350) had no knowledge
about toothbrush contamination. The sources of information about toothbrush contamination and disinfection were
medical (45.1%; 221), social media platforms (43.9%; 215), and unknown (11.0%; 54). This difference between
information sources was found to be statistically significant (P<0.05). Most students felt that toothbrush disinfection
was necessary (76.9%, 377); and 70.8% (347) of students believed that disinfection was necessary for everyone (29.2%,
143). In special patient groups such as immunocompromised individuals, hospital patients, and children, a statistically
significant difference (<0.05*) was observed between students who felt they needed to disinfect their toothbrushes and
those who felt disinfection was not necessary. Approximately 33.5% (164) of students felt like sharing toothpaste with
other people, and other students did not feel like sharing toothpaste with other people, 66.5% (326), a statistically
significant difference between the two groups (P value < 0.05%). Approximately 76.9% (377) of students believed that
contact between toothbrushes was the primary concern, and 23.1% (113) believed it was not necessary. A statistically
significant difference was observed (P < 0.05). Many students thought that the microorganisms causing toothbrush
contamination were bacteria (52%; 255), fungi (13.5%; 66), viruses (7.3%; 133), or they did not know (27.1%). Student
perceptions of toothbrush contamination and its impact on systemic disease were 80% (392), 19.9% (97) unrelated, and
0.1%." The student believed that the main causes of toothbrush contamination were contact with other toothbrushes
(62.0%), the external environment (31.8%), the oral cavity (3.5%), and I do not know (2.7%) [Table 2]. Ninety percent
(441) of students believed that a dirty toothbrush could cause oral disease, while 10% (49) believed it. Statistically
significant differences were found (P value <0.05%). The primary method of infection transmission through a toothbrush

Table | Distribution of Study Participants Based on Age,
Gender, and Study Participants

Age: Mean (SD) 21.1 (0.3)

Gender (n=490) n (%) P value
Male 203 (41.4) <0.05*
Female 287 (58.6)

Study participants (n=490)

Laboratory student 112 (22.9) <0.05*
Medical student 79 (l6.1)

Midwife student 36 (7.3)

Nurse student 139 (28.4)

Public health student 108 (22.0)

Others 16 (3.3)

Note: *Level of significance <0.05*.

Table 2 Knowledge Regarding Toothbrush Contamination and Disinfection Among Study Participants

Questions Yes No P value
n (%) n (%)
Do you have any knowledge about toothbrush cleaning and disinfection? 140 (28.6) 350 (71.4) <0.05*
In your opinion is toothbrush disinfection necessary? 377 (76.9) 113 (23.1) <0.05*
Do you share your toothpaste with other individuals? 164 (33.5) 326 (66.5) <0.05*
In your opinion, are toothbrushes an important issue! 377 (76.9) 113 (23.1) <0.05*
(Continued)
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Table 2 (Continued).
Questions Yes No P value
n (%) n (%)
If yes, what is your source of information regarding toothbrush contamination and disinfection?
Do not know 54 (11.0) <0.05*
Medical related 221 (45.1)
Social Media Platform Related 215 (43.9)
If yes, in your opinion which group is toothbrush disinfection necessary?
Everyone 347 (70.8)
Special patient groups such as immunosuppressed individuals, hospitalized patients and children 143 (29.2) <0.05%*
In your opinion which microorganism causes toothbrush contamination?
Bacteria 255 (52) <0.05%*
Fungi 66 (13.5)
Virus 133 (7.3)
Un known 36 (27.1)
What is your perception regarding toothbrush contamination and its effect of systemic disease?
Both are related. 392 (80) <0.05*
Not related 97 (19.9)
Do not know. 1(2)
What are the main source of toothbrush contamination?
Contact with other toothbrushes. 304 (62.0) >0.05
External environment 156 (31.8)
Oral cavity 17 (3.5)
| do not know 13 (2.7)

was sharing the same toothbrush holder (14.1%, 69). The primary method of toothbrush infection transmission was
sharing the same toothbrush holder (14.1%, 69), toothbrush sharing 68.2% (334), and toothpaste sharing 17.8% (87). The
majority of students, 34.5% (169), rated their oral hygiene as excellent, 62.2% (305) as good, and 3.3%'® as poor. The
difference in self-assessment of oral hygiene between the students was also statistically significant (P 0.05) [Table 3].

Note: *Level of significance <0.05%.

Table 3 Attitudes Regarding Toothbrush Contamination and Disinfection Among Study

Participants

Questions Yes No P value
n (%) n (%)

Do you think a dirty toothbrush can cause oral disease? 441 (90) 49 ((10) <0.05*
What is the common mode of transmission of infection from a toothbrush?
Sharing the same toothbrush holder 69 (14.1)
Sharing the toothbrush 334 (68.2)
Sharing the toothpaste 87 (17.8) >0.05
How Level your oral hygiene?
Excellent 169 (34.5)
Good 305 (62.2) >0.05
Poor 16 (3.3)

Note: *Level of significance <0.05%.
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Table 4 Practices Regarding Toothbrush Contamination and Disinfection Among Study Participants

Questions Yes No P value
n (%) n (%)
Did you use disinfect your own toothbrush? 210 (42.9) | 280 (57.1)

How often do you brush your teeth

More than three times 18 (3.7) <0.05*
Once a day 13 (2.7)
Twice or more a day 459 (93.7)

How do you store your toothbrush

In a toothbrush holder shared with Others 22 (4.5) <0.05*
Separately from the toothbrushes of others 468 (95.5)

How often do you change your toothbrush

After 3 months or more 4 (0.8) >0.05
Biomonthly 162 (33.1)

Once a month 318 (64.9)

Once every 3 months 6 (1.2)

Varies ways of disinfecting toothbrush

Boil a small pot of normal water. 252 (51.4) >0.05
Chemical agent 156 (31.8)

Ultraviolet sanitizer 2 (0.4)

Microwave radiation 1 (0.2)

| do not know 79 (l6.1)

How do you store your toothbrush

In the bathroom - in a closed cabinet 28 (5.7) <0.05*
In the bathroom - in open contact with the surrounding 42 (8.6)
Outside the bathroom - in a closed cabinet 329 (67.1)

Outside the bathroom - in open contact with the surrounding | 91 (18.6)

Note: *Level of significance <0.05.

Approximately 42.9% (210) of students used disinfectant on their toothbrushes, while 57.1% (280) did not. Many
students reported that 4.5%2* shared their toothbrushes with others, and 95.5% (468) kept them separate from others. The
majority of students, 93.7% (459), brushed their teeth twice a day, 2.7%"3 brushed their teeth more than three times, and
3.7%"® brushed their teeth one day. Many students change their toothbrushes every two months (33.1% of 162), monthly
(64.9% of 318), every three months (1.2% of 6), and every three months or more often (0.8% of 4). The majority of
students use various methods to disinfect toothbrushes. Boil a small pot of normal water: 51.4% (252), chemical agent
31.8% (156), UV disinfectant 0.2%,* microwave radiation 0.2%,1 and, I know not, 16.1% of 79. Most of them the
students reported that they kept their toothbrushes in open contact with the environment in the bathroom (8.6% of 42), in
a closed cabinet in the bathroom (5.7% of 28), outside the bathroom in a closed cupboard (67.1% of 329), and outside the
bathroom in open contact with the environment (18.6% of 91) [Table 4].

Discussion

The survey assessed undergraduate students’ knowledge, attitudes, and practices regarding toothbrush contamination and
disinfection. Toothbrushes have become a crucial tool for maintaining oral hygiene and preventing diseases due to their
significant role in preventative dental care.”® There was a statistically significant difference between students who knew
about toothbrush disinfection and those who did not, similar to study of Knowledge and behavior of undergraduate

Clinical, Cosmetic and Investigational Dentistry 2024:16 https: 37
Dove


https://www.dovepress.com
https://www.dovepress.com

Hussein et al Dove

students in a dental school regarding toothbrush disinfection which showed that, approximately 50% and 47% of
participants did not have any knowledge of toothbrush disinfection and did not disinfect their own toothbrushes,
respectively.' In 70.8% of cases, disinfection was required for everyone. Approximately 66.5% do not share toothpaste
individually with others. The results of this study are similar to previous study which reported 86.32% of the students felt
that sharing the toothbrushes was the usual mode of infection transmission from a toothbrush and 78.92% felt that
bacteria were capable of causing toothbrush contamination.” Nearly 76.9% of students felt that contact between tooth-
brushes was the greatest concern. According to 52% of students, bacteria are the most common microorganism that
causes toothbrush contamination. Several studies have shown that bacteria are the main cause of contaminated
toothbrushes.> > In 70.8% of cases, disinfection was required for everyone. Approximately 66.5% do not share toothpaste
individually with others. Almost 76.9% of students felt that contact between toothbrushes was the greatest concern.
According to 52% of students, bacteria are the most common microorganism that causes toothbrush contamination. The
research results are consistent with those of other studies. Several studies have found that bacteria are the main cause of
contaminated toothbrushes.?” Eighty percent of students’ perceptions of toothbrush contamination and its impact on
systemic diseases are related. A total of 62.0% (304) believed that the main cause of toothbrush contamination was
contact with other toothbrushes, and 90% (441) believed that a dirty toothbrush can cause oral diseases. Sharing
toothbrushes (68.2%) was found to be the most common type of infection transmission through a toothbrush in the
current study. Many students (34.5%) rated their oral hygiene as excellent, 62.2% as good and 3.3% as poor. The
difference in self-assessment of oral hygiene between students was also statistically significant (P < 0.05). Approximately
42.9% (210) of students used disinfectant on their own toothbrushes, while 57.1% (280) did not. In this study, 95.5%
(468) of students reported that they stored their toothbrushes in a toothbrush holder separate from other people’s
toothbrushes. Several research studies that examined the oral health attitudes and habits of students in different countries
found that many students brushed their teeth at least twice a day.® In the present study, many students (93.7% of 459)
brushed their teeth twice daily and often changed their toothbrush once a month (64.9% of 318).%° Brushes can become
contaminated by bacteria from the oral cavity or the surrounding air if they are stored in a damp place without
disinfection after use®” Most students disinfecting toothbrushes boil them in a small pot of normal water (51.4%).
Most students reported storing their toothbrushes outside the bathroom in a closed cabinet (67.1%). A few of the
limitations of this study were: using a convenient sample method may have limited the generalizability of our study’s
results; and the cross-sectional survey design restricted our ability to demonstrate a causal association between study
variables.

Conclusion

A survey revealed that a significant number of students lack knowledge about toothbrushes and do not disinfect them,
indicating a lack of awareness about oral hygiene practices. This highlights the need for increased education on
toothbrush disinfection and good oral hygiene. Dentists can help address this issue by raising awareness through
campaigns, workshops, seminars, collaborations with educational institutions, distribution of information materials,
and community events. By taking proactive measures, dentists can educate individuals about toothbrush disinfection
and encourage good oral hygiene habits, ultimately contributing to better overall oral health and preventing long-term
dental problems.

Data Sharing Statement
The data that support the findings of this study are will be made available from the corresponding author upon reasonable
request.

Ethical Statement

This study subjects were conducted in accordance with the Declaration of Helsinki guidelines. Ethical approval was
obtained from the institutional Ethics committee of Ministry of health and human Services Federal Government of
Somalia, with the reference number (115/23).
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Consent

Informed consent was obtained from all participants involved in the study. Participants were briefed about the nature of
the study, potential risks, benefits, and their rights, and written consent was obtained prior to their participation. The
confidentiality and anonymity of human subjects were rigorously maintained throughout the study. Identifying informa-
tion has been appropriately anonymized to protect the privacy of participants.
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